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The Machine Tool Exhibition at Olympia 


[IN this, our second Supplement dealing 
with the Machine Tool Exhibition, we con- 
tinue our descriptions of a selection of the 
interesting and varied range of machine tools 
to be seen at Olympia. Further descriptions 


appear in the body of the journal. It is 


proposed to deal with the products of a 
number of other exhibitors in succeeding 
issues. 


H. W. Kearns anp Co., Lrp. 


H. W. Kearns and Co., Ltd., of Broad- 
heath, near Manchester, has specialised 
in the manufacture 
of horizontal surfacing 
and boring machines 
for many years, and 
has selected eight 
machines suitable for 
a wide range of tool- 
room and production 
shop work for pur- 
poses of exhibition. 

The design and class 
of work for which 
these machines are 
intended makes a 
high degree of rigi- 
lity in construction 
of particular import- 
ance, and for this 
reason the manufac- 
turers have developed 
massive, ribbed, box- 
section type beds and 
uprights which are 
common to all Kearns 
machines. Another 
feature of the ma- 
chines is their con- 
struction on a unit 
principle, which not 
only gives improved 
accessibility and ease 
of maintenance, but 
also makes it easy to 
adapt and modify 
them to suit individual 
Tequirements without 
Necessity for major 
alterations in design. 

By reason of its great versatility and 
relatively large capacity the horizontal boring 
machine is a valuable piece of equipment 
in the toolroom, and for this particular class 
of work the machine illustrated in Fig. 1 
has been built to special limits of accuracy. 
It has’ a! two-level, four-way bed, giving 
full support to the compound table in all 


cg The inner sliding ways of the - 


are protected by cast iron covers, and 
‘a fabricated steel cover gives full protection 
io the screw and shaft. A built-in revolving 
table, with a 30in by 30in working surface, 
thas hardened and ground wedge type location 
stops on four sides. This table has a trans- 
Verse travel of 27in and, with the boring 
‘stay on, a longitudinal traverse of 30in. 
The nitrided steel drilling and boring 
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spindle, which has a diameter of 2fin and a 
traverse of 24in, is carried in a steel sleeve 
mounted in specially selected ball and roller 
bearings. Sixteen changes of spindle speed are 
provided and can be obtained in the following 
ranges :—10 to 400, 15 to 600, 20 to 800, or 25 
to 1000 r.p.m., as required. 

As in the case of a larger machine 
which we describe in some detail below, 
two ranges of feed, one in inches per 
minute and the other in cuts per revolution, 
are provided. For precision setting purposes 
the machine incorporates a measuring 


FiG. 1-TOOL ROOM BORING MACHINE—KEARNS 


system using end rods, micrometers and 
dial gauges on the vertical and cross 
adjustments. 

Another machine visitors can inspect on 
this stand is the No. 2 redesigned surfacing, 
boring, milling, drilling and tapping machine 


illustrated in Fig. 2. _ In this machine the 
travelling spindle is combined with a built-in 
automatic facing chuck and the spindle 
can be driven independently of the chuck. 
A range of twenty-four speeds from 4:4 
to 225 r.p.m. is available for both the chuck 
and the spindle, and eight additional speeds 
up to 600 r.p.m. are available for the spindle 
drive for fine finish boring purposes. Alterna- 
tively, speeds can be arranged from 4-4 to 
750 r.p.m. or 4-4 to 1000 r.p.m. if required. 
The spindle of high-tensile nitrided steel 


runs in ball and roller bearings and is subject 
to torsional load only, as the driving wheel 
is carried on independent bearings. At one 
setting it can be traversed 2ft and on two 
settings over a distance of 4ft. 

The rear bearings of the spindle are housed 
in a sleeve which slides in the tail support 
bracket. Hand and power feed are trans- 
mitted to the sleeve by a pinion and a rack, 
a device being fitted to the end of the rack 
to provide re-engagement if the traverse 
overruns. A split collar in the sleeve grips 
the spindle, which is long enough to allow 

a total travel twice 

the length of the feed 

rack, in any position. 

The facing chuck 

is carried on a forged 

steel sleeve which 

runs in twin-cap paral- 

lel bearings. It has 

twenty-four reversible 

speeds, sixteen of 

which are taken direct- 

ly to the chuck by a 

large gear ring. The 

remaining eight are 

transmitted through 

the chuck sleeve. The 

drive for the radial 

feeds to the facing 

slide passes through 

a differential bevel 

gear mechanism. The 

high-speed members 

of the differential, 

the. large spur gear 

and a special gear 

driving the two helical 

racks on the facing 

slide. are all carried 

on ball or roller bear- 

ings.. The racks are 

sunk to their full depth 

in the slide and the 

complete drive is 

totally enclosed. By 

means of a stationary 

handwheel on the spin- 

dle slide hand adjust- 

ment of the facing slide 

can be made whilst the machine is running. 

The chuck body of the facing slide has a 

flat face and the slots run the full length 

of the slide so that two facing tools can be 
set in it and used simultaneously. 

The machine has two feed ranges with six 
feeds in each. One range, known as the 
“B” range, is rated in cuts per inch and 
the drive is taken from the spindle; the 
other range, known as the “M” range, is 
rated in inches per minute and is obtained 
from the constant-speed driving shaft in 
the drive box. Twelve feeds are obtainable, 
six in the “B” range being from 0-006in 


-to 0-062in per revolution, and six in the 


““M” range from 0-5in to 5in per minute. 
When required for special purposes the whole 
range of ““M” feeds can be altered by a 
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change of gear ratio, and the feeds in the 
“B” range can be doubled or halved as 

i These feeds apply to all motions 
on the machine and all are obtained from 





FIG. 2—SURFACING, BORING AND MILLING MACHINE—-KEARNS 


one feed box, a single lever serving to engage 
the “M” or “B” range, and reverse to 
both. 


ARTHUR SORIVENER, LtD. 


As might well be expected from a firm 
which has specialised for so many years in that 


class of machine, the predominant exhibits 
on the stand of Arthur Scrivener, Lid., 
Tyburn Road, Birmingham, are five centre- 
less grinding machines. The classes of work 
for which this type of machine has been 
adapted are obviously too numerous for 
the makers to demonstrate, but our readers 
will remember some of the interesting appli- 
cations which have been described in the 
columns of THE ENGINEER from time to 
time. 

To demonstrate the automatic grinding 
of form work, for the automatic loading of 
which the firm has developed eight different 
types of magazine, a No. 2 controlled cycle 
centreless machine is shown working in 
conjunction with a magnetic type loader. 
This magnetic loading device enables headed 
pieces to be ground automatically at a high 
rate without need for physical effort on 
the part of the machine operator. With 
it headed pieces to be ground are placed 
on an inclined chute, down which they 
move by gravity to the bottom. From this 
point a piece is picked up by an electro- 
magnetic swinging arm, which, operated 
through rack and pinion from a small hydrau- 
lic cylinder, places the piece on the work- 
plate between the wheels. These movements 
are synchronised with the controlled cycle 
mechanism, which advances control head 
and workpiece on to the grinding wheel. 
The swinging arm is energised when it swings 
over to pick up the piece and de-energised 
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once the piece has been laid on the work- 
plate. On completion of the grinding cycle 
the finish-ground piece is automatically 
ejected. Apart from placing a supply of 


workpieces on the chute, the whole opera- 
tion of grinding such shouldered pieces is 
entirely automatic. 

The centreless machine to which this 


i 


and it embodies the firm’s patented controllej 
cycle system of o 
stroke of the control head. 
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tion for the infee 
Also to be seen in operation on this stand 





is the new Herbert-Scrivener centreless 
thread grinder, which, as the makers point 
out, is not an adaptation of a standard 
centreless grinding machine, but an entirely 





FiG. 3—CENTRELESS THREAD GRINDER—SCRIVENER 


magazine is applied has a grinding wheel 20in 
by 6in wide, and is driven by a main motor 
of 20 h.p. at 1140 r.p.m. The machine has 
a form-truing attachment for each wheel, 





new machine embodying the centreless 
principle. It is shown in operation grinding 
heat-treated hollow socket-type set screws 
by the through-feed method, The grinding 
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ntrolled Byheel of the machine, which is 20in dia- 

infeed Bmeter by 6in wide, is formed to correspond 
7 with the form and pitch of the screwed 
8 stand Hpi to be , the necessary profile 
being given to the wheel by means of a 
motorised ing unit at the rear of 
the wheel. In the case of an intricate 
profile, such as is represented by a 6in wide 

inding wheel suitably formed for 20 
threads per inch, this ing method 
enables the wheel to be rapidly re-dressed 
when worn. The control wheel is not formed 
but controls the rotation and the feed of the 
piece from the major diameter. 

The machine exhibited—see Fig. 3—is 
suitable for grinding screw threads from the 
solid on straight cylindrical blanks, or alter- 
natively grinding and correcting screw 
threads which have been preformed by 
other means. ‘The machine will also plunge- 
grind headed or shouldered pieces from the 
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Fic. 4—** MAN-AU-TROL "’ 












solid where the length of the screwed portion 
does not exceed the width of the grinding 
wheel; or, alternatively, it will grind and 
correct the screwed portion of such pieces 
where the threads have been previously 
machined. The speed of rotation of the 
piece, which is effected by the control wheel, 
is a very important factor, and the machine 
provides for a normal speed range from 
} to 280 r.p.m. in forty-eight steps. Both 
grinding wheel and control wheel can be 
tilted to conform with the helix angle of the 
work. The capacity of the machine covers 
work from jin to 4in diameter. 
BuLLaRD COMPANY 

Two pieces of equipment made by the 
Bullard Company, of the United States, 
which are shown by Buck and Hickman, 
Ltd., will undoubtedly attract a consider- 
able amount of attention from visitors to 
the exhibition. 
_ The “ Man-au-trol ” spacer is a unit which 
is designed for use in conjunction with a 
mdial drilling machine to render unnecessary 
the use of jigs for drilling, boring, reaming 
and tapping work. It is a semi-automatic 
movable, work table to which a component 
can be attached and automatically positioned 
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in a number of predetermined positions in 
respect to the spindle of the radial drill. 
The spacer, which is shown on a machine 
in Fig. 4, is made in two sizes, the larger 
of which is designed for use on 4ft, 5ft or 6ft 
radial drills having accurate drill spindles and 
rigid arm-clamps. The 32in by 40in work 
table of the unit is movable transversely in 
either direction. This table is mounted on a 
saddle with a hydraulically operated move- 
ment of 30in along the bed of the unit. 
In setting up, the required crosswise move- 
ments of the table are preset by the adjust- 
ment of a transverse positioning selector 
to any one of thirteen lettered positions shown 
on @ dial. In operation the table will then 
move automatically to an exact location 
determined by the setting of the cor- 
respondingly lettered transverse positioning 
stop. For example, if the stop “D” has 
been adjusted to set the table 6in from its 


extreme forward position, the table will 
always move to this location, and be locked 
there automatically, whenever the transverse 
positioning selector is turned to position 
“e D.”’ 

Similarly, pre-arranged movements of the 
saddle are accomplished by manually setting a 
longitudinal positioning selector to any one of 
twenty num positions shown on its 
dial. The saddle will then automatically 
move to the location determined by the 
adjustment of the correspondingly numbered 
longitudinal positioning stop. 

Once the transverse and longitudinal 
— stops have been adjusted to 
locate the holes in the piece to be machined, 
the work can be rapidly positioned at any 
required point under the drill “ed by 
setting the positioning selectors to the letter 
and wenibiee oF the hole to be drilled. 

An accurate set of length gauges and an 
adjustable micrometer are supplied to faci- 
litate setting of the positioning stops. 
Each stop is easily and quickly adjusted 
by placing the proper length gauge in the 
V-way provided for this purpose and turning 


the positioning selector to the letter or - 


number of the stop to be adjusted. The 
stop is then revolved with a special ratchet 
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wrench until the table or saddle is in its 
correct position.as shown by the dial indi- 
cator. e stop is then locked in position. 

Hydraulic power to operate the spacer is 
provided by a motor-driven pump and valve 
unit attached to the bed. 

A vertical turret lathe on this stand 
(see Fig: 5), which can be operated manually 
in the usual way, also incorporates the maker’s 
“‘Man-au-trol” system of control, whereby 
each of the two working heads can be set 
to carry out automatically thirty-nine dif- 
ferent and unrelated functions in any 
required sequence. In this system the actual 
operational movements of the head slides 
and their tools are effected through the 
usual means of clutches and change gears, 
but under the control of small built-in 
hydraulic cylinders, which are actuated 
through the central control device. 

Primary control of the functional move- 





FIG. 5—VERTICAL TURRET LATHE—BULLARD 


ments is effected by co-ordinated indexing 
drums, which turn as the machine is running, 
and, through adjustable dogs, set in motion 
the relevant machining operations in their 
pre-set sequence. This control works in 
conjunction with a secondary device on 
each head slide. The secondary device 
consists of a series of wires carrying adjust- 
able stops, which move with the head slide. 
In operation, as the head slide traverses 
through a predetermined movement the 
stop on the appropriate wire contacts 
and trips its limit switch at the end of the 
movement. The tripping of this switch 
actuates the hydraulic clutch to stop that 
feed unit. The central control drum then 
automatically indexes and the next dog on 
the pre-arranged sequence actuates the clutch 
of the hydraulic cylinder controlling the 
next step in the operational cycle. 

The various slide and tool movements 
are controlled to very close limits by the 
setting of the trip stops on the wires. In 
the initial setting these stops are adjusted 
by loosening their holding screws and sliding 
them along the wires. Fine adjustments 
are made by moving the wires themselves 
by means of a micrometer adjusting wrench. 

With this system of control the various 
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movements are effected in sequence without 
any loss of time and once the machine has 
been set the operational cycle is repeated 
without need for further attention. 


Warp, Haceas anp Smits, Lrp. 


Upon the stand taken by Ward, Haggas 
and Smith, Ltd., of Keighley, are to be seen 
two of the latest types of machine tools 
being made by that company. 

The first of these machines is the 7}in 
centres universal relieving and turning 
lathe which we illustrate in Fig. 7. This 
machine has an all-geared fast head- 
stock, in which the drive for the turning 
speeds is taken through spur gearing to the 
spindle, while, for relieving, the final drive 
is by worm and wheel. The design adopted 
gives a smooth and powerful drive, which 
minimises backlash and ensures a truly 
correct shape to the cutter relief. 

The high tensile steel spindle of the machine 
runs in self-lubricating, parallel phosphor 
bronze bearings, and its thrust is taken on a 
heavy ball thrust washer inside the head. 
Spindle speed changes are made by levers 
situated centrally in the head. Six changes 
of speed are available for both turning and 
relieving through the gears, and the use of 
a two-speed driving motor makes available 
twelve spindle speeds for each type of 
machining. The turning speeds vary from 
23-7 to. 347 r.p.m., and the relieving speeds 
from 2-9 to 43-4 rpm. A lever on the 
headstock gives the required changeover 
from relieving to turning and its movement 
automatically disengages the cam drive 
when on turning speeds. When changing 
over to relieving, the cam drive remains 
inoperative until it is positively engaged 
by the movement of a separate lever on the 
bed of the machine. The arrangement 
ensures that the cam drive can only be 
engaged when relieving is in progress. 

The headstock incorporates a device 
whereby coarse pitch screwcutting, at a 
ratio of 8 to 1, is obtained. The lever used 
to actuate this mechanism is also arranged 
to engage the ordinary screwcutting gear 
and in addition controls the forward and 
reverse to the screw and feed. A rectifying 
device in the head enables the spindle to 
be moved without altering the change wheels. 
All shafts and gearing in the head are lubri- 
cated by filtered oil, fed by a pump into a 
distributing tray inside the top of the head, 
whence it flows to the necessary points. 

The two-speed reversible motor drives 
the machine through multiple vee belts. 
A clutch and brake, operated from the 
front or the rear of the machine, is provided 
for starting and stopping. 

A feed gearbox giving three changes of 
saddle speed—25, 38 and 63 cuts per inch— 
is operated by means of a lever on the top 
of the box. The screwcutting lever on the 
saddle is interlocked with the feed engage- 
ment and a thread indicator is carried on 
the guard at the front. When on right-hand 
work only the saddle can be run back to 
its starting position with the camshaft 
stopped. 

The spring-loaded relieving slide fitted to 
the machine is mounted on a swivel base, 
on which it can be rotated through a full 
circle. Two machined tee-slots are designed 
to take the compound slides, former slides 
or a grinding attachment when provided. 
The slide is reciprocated by means of a 
suitable cam and follower, which operate 
in an oil bath in the saddle. The compound 
slides are adjustable along the relieving 
slide and means of cross and longitudinal 
adjustment to the tool slide is provided. 
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The forming slides fit in place of the ordinary 
compound slides on the relieving slide. 
Provision is made for the regulation of 
cam drop-out when plain relieving is done. 
A handwheel on the differential shaft permits 
the camshaft to be moved forwards or back- 
wards as desired. A handle can be fitted 





Fic. 6—OPEN - SIDE PLANER 


on to the end of the lead screw to facilitate 
spacing operations with the saddle. 

The other new machine displayed by this 
firm is a 36in stroke open-side planer 
shaper with a 24in by 58in table. Readers 
can clearly see the general arrangement of 
this machine from the photograph we 





Fic. 7—RELIEVING 


reproduce in Fig. 6, and it is not necessary 
to deal at any great length with its features. 
The cross-slide is balanced by a sliding 
weight in the column over which it is moved 
by hand, the maximum setting distance 
between the slide and the table being 24in. 
A standard swivelling type tool head can 
be traversed over a distance of 28in along 
the cross-slide, and has a 6in horizontal 
adjustment. A swivelling sidehead, with 
means of hand and power feed up and down 
the column, has hand-operated in-feed. 
The machine is driven by a 10 h.p. motor 


SHAPER 
—WARD, HAGGAS AND SMITH 


AND TURNING LATHE—WARD, HAGGAS AND SMITH 
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through a friction clutch and a gezarbo;, 
giving nine table speeds, from 8 to 83 pe 
minute. 






Eumuco (ENGLAND), Lrp. 


A new 1000-ton knuckle-joint coining 
press is exhibited by Eumuco (England), Ltd, 
of Beverley Work, 
London, §.W.13. The 
company is now build. 
ing machines of this 
design in seven sizes, 
having working pres. 
sures from 250 to 200) 
tons, for high pre. 
sure coining, embos. 
sing and sizing work. 
These machines are of 
all-steel construction 
with cast or heavy fab. 
ricated frames. Each 
press is a totally self. 
contained unit with 
its own motor drive, 
Drive is taken through 
vee ropes and an 
air-operated multiple. 
dise friction clutch, 
which .is positive in 
action and , designed} 
to engage the drive 
without shock or noise. 
Mounted on the same 
shaft ag the clutch 
is a multiple - dise 
brake of ample capacity to arrest the moving 
masses. 

Pressure is transmitted to the ram through 
heavy knuckle joints of alloy steel, moving 
in phosphor bronze bearings. Quick ani 
positive adjustment of the length of stroke 
in the heavier types of machine is effected 

















through a push-button operated electri 
motor, with reference to a dial indicator 
Change over from continuous running 
single stroke operation is through a pusl 
button mechanism, in which a_ speciil 
solenoid operated valve makes repeatil 
impossible when the press is set for singl 
stroke working. 

As a safety measure the clutch is arrange! 
to slip when the maximum load momentul 
has been reached, and an additional precal' 
tion is the introduction of a slipping devi 
on the fly-whee]. This device makes it po 
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sible for the fly-wheel to slip and rotate 
freely when the power that has to be trans- 
mitted cannot be absorbed. 

A 15-cwt air hammer on this firm’s stand 
is a self-contained unit, with its own motor 
drive and compressor, It is one of a range 
of 2-cwt to 60-cwt hammers the firm supplies 
for use where steam or air lines are not 
available or where the 
location of the machine 
is subject to change. 
These hammers are 
made in either the 
trip guide or plunger 
types, with or without 
an anvil cast integ- 
rally with the frame. 


hy 
ad 
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NoBLE AND LUND, 
Lrp. 


In common with 
certain other exhibi- 
tors, Noble and Lund, 
Ltd., of Gateshead, has 
not been able to show 
any of the very large 
machines it makes 
owing to difficulties 
involved in transport 
and handling. As an 
example of themedium 
size machines made 
by the company, it 
is exhibiting the 7ft 
heavy-duty chucking 
lathe we illustrate in 
Fig. 8. 

This machine, which 
weighs some 30 tons, 
is designed to swing 
work up to 7ft 9in 
diameter over the bed 
and 4ft 10in diameter 
over the cross bed. The main spindle is 
mounted in parallel gunmetal bearings in 
the massive box-casting headstock which 
totally encloses all the gearing. The spindle 
is driven through a chain by a 30 h.p. 
constant-speed motor set at the back of 
the bed. Sixteen spindle speeds, from 1 to 


Swan Ge 
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enclosed in the headstock and is auto- 
matically lubricated. 

The massive cross bed carries a front and 
a back compound tool rests on its 8ft wide 
bed. Each rest has six rates of feed which 
are independently variable and reversible 
on each rest. Quick power traverse mechan- 
ism designed to speed setting is driven by a 


Fic. 9—-COLD XCIRCULAR SAW-NOBLE AND LUND 


separate flange-mounted motor on each rest. 

The firm’s range of “ Fluidfeed”’ cold 
circular sawing machines is represented by 
the 20in-22in machine shown in Fig. 9. 
In this machine the saw is driven by a motor 
mounted on the carriage which moves on 
machined slides on the top of the heavy bed. 





Fic. 8—-7FT CHUCKING LATHE-NOBLE AND LUND 


60 r.p.m., are available through gears of the 
sliding type, which are mounted on large 
ground driving shafts. The pinion shaft, 
which drives the chuck gear ring, is of nickel- 
chrome steel, and the pinion is forged solidly 
with the shaft. The cast steel chuck gear 
ting has machine-cut internal teeth and is 
tigidly bolted to the chuck. It is totally 








The drive is transmitted through multiple 
vee belts and totally enclosed straight and 
double helical spur gearing. Four cutting 
speeds are available from 30ft to 90ft per 
minute. Infinitely variable cutting feeds 
up to 28in per minute are obtained through 
an oil pump which delivers oil under pressure 
into the carriage feed cylinder. 
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A hydraulic vice fitted to the machine 
has its upper jaw operated through the full 
length of travel by an oil cylinder fed by the 
same pump as the carriage feed. 

A complementary circular saw sharpening 
machine is suitable for sharpening segmental 
saw blades from llin to 72in diameter. In 
this machine the full contour of the teeth 
is generated by the motions of the grinding 
wheel and the saw blade to maintain the 
correct tooth form. 


GEoRGE FiscHer, Lp. 


Among the machines built by George 
Fischer, Ltd., of Schaffhausen, which are 
to be seen upon the stand of Sidney G. Jones, 
Ltd., 8, Balham Hill, London, S.W.12, are 
two of particular interest. The largest of 
these machines, a horizontal boring and 

machine, was described in some 
detail in Taz Enernzer of August 29, 1947. 
This machine is built in a number of sizes and 
is intended for a wide range of work, including 
boring, surfacing, horizontal and vertical 
milling, drilling, tapping, and, with a special 
attachment, copying. 

The second machine, with which we are 
particularly concerned, is the new K.D.M. 
copying lathe which completes and partially 
supersedes the range of 8.D.M. machines 
which the firm has made for a number 
of years. The general lay-out of the 
machine can be seen in the photograph 
we reproduce in Fig. 10. It has a much 
larger capacity than the earlier machines 
and is capable of reproducing components 
up to 60in long and 14in in diameter from 
either master parts or templates. 

The spindle of the machine is belt driven 
by a 23 h.p. motor through a clutch and a 
gearbox which gives eighteen spindle speeds 
from 75 to 1400 rp.m. A separate. belt 
from a pulley at the end of the main spindle 
drives the shaft of the tool carriage feed 
gearbox. This box is integral with the 
carriage and gives eight rates of feed varying 
from 0-0018in to 0-02in per spindle revolu- 
tion. Through a second constant-speed 
shaft, driven directly by belt from the main 
motor, a reverse gear in the feed box gives 
a rapid return traverse movement to the 
carriage. Both the feed and rapid traverse 
of the carriage can be operated in each 
direction of travel. 

The tailstock is carried on machined ways 
on the upper member of the frame above 
the main carriage slideways. The tailstock 
spindle is motor actuated, and _ its 
direction of travel is selected by means of 
a small lever switch. When it is required to 
close the centre to support work the pedal bar 
at the foot of the machine is depressed after 
the direction of travel has been selected. 
The spindle then automatically moves forward 
and the centre supports the work at a pre-set 
pressure. A useful dial scale for computing 
machining speeds is situated in a con 
venient position on the tailstock. 

An oil reservoir for the hydraulic system 
is formed at the bottom of the feed carriage 
housing and a gear pump used to supply 
the system is driven from the constant-speed 
shaft used for rapid traversing purposes. 
As can be seen in the illustration, the carriage 
of the machine is mounted vertically below the 
work and the copying slide, carrying a single- 
point tool, is set at an angle of 60 deg. to the 
axis of the component. 

A master workpiece or a template 
is mounted between brackets, which 
are adjustable on the beam forming 
the lower front member of the frame. A 
tracer on the lower part of the carriage 
controls, through the hydraulic system, the 
upwards and downwards movements of the 
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the work in order that, when the tracer comes 
into contact with a right-angled shoulder 
on the template, the slide moves backwards 
at an angle of 60 deg. to cancel out the 
longitudinal feed movement of the tool and 


Fic. 10—CopyiInG 


impart a vertical displacement. At the end 
of the machining traverse, the tool slide is 
automatically withdrawn and the rapid 
traverse carriage return motion engaged. 

All the principal mechanisms in the new 
machine are of unit construction designed 
for quick and easy removal and replacement 
whilst repairs and maintenance are effected. 
The space below the tool carriage is free of 
all obstructions and open to the rear to 
permit easy removal of the considerable 
amount of swarf produced. All the slideways 
are arranged vertically so that they do not 
retain chips or abrasive matter likely to 
cause undue wear. The main driving equip- 
ment and electrical control gear is totally 
enclosed behind large easily removable panels 
giving free means of access. To prevent 
overloading of the main motor a simple 
self-resetting cut-out is fitted, and the load 
on the motor is constantly registered on a 
large clearly visible ammeter on the head. 


CLIFTON AND Barrgp, Lp. 


A front-cutting heavy-duty high-speed 
cold metal sawing machine, shown by Clifton 
and Baird, Ltd., of Johnstone, near Glasgow, 
is typical of that firm’s new range of machines 
for saws from 16in to 72in diameter. 

This machine—see Fig. 11—takes saws 
of the segmental type from 26in to 28in 
diameter, and has a maximum capacity for 
solid sections of 9?in diameter or 9in square. 
It is driven by a 10 hp. constant speed 
motor mounted on the saw saddle. Drive 
is transmitted through vee belts, change 
gears and a worm and worm wheel, the final 
drive being through double helical gears. 
Through the change gears the saw has four 
peripheral cutting speeds of 30ft, 40ft, 60ft 
and 80ft per minute. 

A hydraulic system is designed to give 
the saw saddle infinitely variable rates of 
feed up to 25in per minute, and on the com- 
pletion of each working stroke the saddle is 
returned to its rearmost position. The 





tool slide in respect to the work as the 
carriage traverses. The copying slide is 
mounted at an angle of 60 deg. to the axis of 
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motor-driven hydraulic pump, together with 
the control valves, is enclosed within the 
main bed. The hydraulic cylinder is mounted 
on the bed centrally with the narrow guide 
and the piston is integral and travels with 
the saw saddle. - 

Final closing of the vertical work-vice 
is effected by hydraulic power, through a 





LATHE~FISCHER 


toggle lever, after the upper jaws have been 
set by means of a handwheel according to the 
dimensions of the work. Alternatively, the 
vice can be arranged for operation by hand- 
wheel to give a hammer blow for easy tight- 
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Fic. 11—CoLp SAWING MACHINE—CLIFTON AND BAIRD 


ening and releasing. Where the work is 
of varied nature, to reduce fatigue of the 
operator, mechanical vice operation can be 
provided from a separate high torque, con- 
stant speed, reversing motor operated by 
push-button. 


JaMEs NEILL AND Co. (SHEFFIELD), Lrp. 


For many years the “‘ Eclipse ” permanent 
magnet chucks made by James Neill and 
Co. (Sheffield), Ltd., Sheffield, have been used 
extensively in all branches of the engineer- 
ing industry. A recent development of the 
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permanent magnet to be seen on this firm’s 
stand is a magnetic base for use with dig] 
indicators. This base has been introduced 
to provide a dial indicator holder which 
can be easily applied to any required part 
of a machine tool and remain firmly in 
position. 

Not only is the base itself magnetic but 
also the two sides and a vee-slot provided 
on the top face for holding on to round sur. 





FiG. 12~MAGNETIC DIAL INDICATOR BASE 
—NEILL 


faces. A push-button control enables the 
magnet to be switched on and off at will. 
The instrument can be used with or without 
the crossbar, and by substituting the dial 
indicator for a scriber it can be used as a 
surface gauge. 

In Fig. 12 the base can be seen in use on 
a lathe when setting- 
up with a toolmaker’s 
button prior to boring. 
Here the base is 
located on a piece of 
gauge steel to over- 
come the difficulty 
of direct location on 
the projections on 
the machine _ slides. 
Although quite rigid, 
the instrument is light 
and compact and is 
supplied complete 
with pillar, crossbar 
and two knuckle 
joints. 

This firm is also 
showing a wide selec- 
tion of its well-known 
range of small tools, 
bie include the new 
é ipse ” iercing- 
saw blades and fretsaw 
blades. The piercing- 
saw blades are de- 
signed for sawing gold, 
silver, platinum, 
nickel, steel and all other metals, and are made 
in a range of ten sizes with from 32 to 80 teeth 
per inch, covering all requirements. 'The fret- 
saw blades are designed for sawing wood, bone, 
ivory, plastics, fibres, acryllic resins and 
other similar materials, and are made in a 
range of eight sizes with from 16 to 32 
teeth per inch. 


Snow AND Co., Lrp. 


From the range of surface grinding ma- 
chines exhibited upon the stand taken by 
Snow and Co., Ltd., of Stanley Street, 









sa 


pl 
pr 
ac 



















en mt Ch ah tt oo” eet oe one 












1948 


3 firm’s 
th dig) 
oduced 
which 
d. part 
nly in 


ic but 
ovided 
id. sur. 











Sept. 3, 1948 


Sheffield, we have selected three for pur- 
of illustration. 

The first of these machineés—see Fig. 13 

—is the “0.8,” model, which is of the peri- 

phery wheel type and designed for the rapid 

production of flat surfaces to close limits of 

accuracy. It is made in six sizes with table 


capacities from 24in by 8in to 120in by 1bdin. 
The spindle is mounted in precisely paired 
spring loaded ball bearings and both the 
spindle and bearings are fitted in a ground 
sleeve to form a single detachable unit. 
A motor mounted on an adjustable plat- 
form on the main head casting drives the 
spindle through two-speed vee-belt pulleys. 
The wheelhead is carried on long slideways 
extended over the machine table and incor- 





vy 
it, 
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FiG. 14—VERTICAL SURFACE GRINDER—SNOW 


porates means of hydraulic cross traverse 
as well as fine hand cross feed. With the 
hydraulic mechanism intermittent cross tra- 
verse of the wheelhead is applied at each 
reversal of the table and it can be varied 
from 0-010in to 0-375in by adjustment of 
& vernier control knob. For wheel truing 
and quick setting purposes the wheelhead 
operating mechanism can be arranged for 
continuous traverse. 

The worktable slides upon vee and flat 
ways and these slideways are protected in 
the larger machines by stationary steel 
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stri ing through the table. On the 
pie Magic 2" we illustrate, the slide- 


ways are covered by extensions to the table. 
The table is traversed and reversed auto- 
matically by hydraulic means, a hand- 
operated reverse being also fitted. 

Vertical spindle surface grinders, such 





FIG. 13—*‘ O.S."" SURFACE GRINDER AND TABLE SURFACE GRINDER-SNOW 


as that shown in Fig. 14, are made in four 
models, with tables from 32in by 10in to 
72in by 15in. They use segmental grinding 
wheels and are designed for continuous and 


heavy duty in the rapid production of large - 


flat surfaces. In these machines the column, 
together with the wheelhead, is adjustable 
in all directions so that the alignment with 
the work table can be maintained. Square 
section narrow-guide type vertical slides 


are formed on the front face of the column 
for the wheelhead, the weight of which is 
counterbalanced. A totally enclosed motor 
is incorporated in the wheelhead and the 
rotor is mounted on the wheel spindle so 
that power is applied directly to the grinding 
wheel. Wheelhead feed is applied either 
by hand or automatically by mechanism 
which operates at each reversal of the 
table, and it can be set to feed in increments 
from 0-00025 to 0-003in. 

The hydraulically operated table traverse 
speed of the machine is infinitely variable 


Maostnze Toot Superement No. IIl—vii 


between 5ft and 80ft per minute. At the 
end of an operation the table control lever 
can be set at a “load” position and the 
table then runs out without the operator 
having to alter the setting of the table 
reverse box, or the hand reverse lever. 

A table surface grinder made by the 
firm (Fig. 13) is designed for the hand pro- 
duction of flat surfaces by semi-skilled 
labour. In these machines, with the excep- 
tion of the actual grinding face of the wheel, 
all the moving parts are totally enclosed. 
To reduce the effects of wear, the working 
surface of the table and the circular portion 
within the wheel are made of hardened and 
ground steel. Access to the grinding wheel 
for purposes of inspection or renewal is 
obtained by removing a single unit comprising 
the fence bar and the centre plate. Feed 
is effected by the vertical adjustment of the 
complete grinding unit, comprising the driv- 
ing motor and the grinding wheel, through a 
graduated handwheel. A simple lever 
feed attachment can be fitted to the machine 
when it is required to grind large solid 
faces or numbers of articles which are not 
easy to hold. 


Grorce Swirt anp Sons, Ltn. 


Some interesting machines have been 
selected by George Swift and Sons, Ltd., 
to illustrate typical plant it has developed 
since the war. 

A tool-testing lathe, which is to be seen in 
Fig. 17 overleaf, has been specially designed 
for the triple purpose of the testing of various 
types of tools, for determining the machin- 
ability index of metals, and for investigating 
the properties of various coolants on a wide 
variety of metals. 

In this machine the driving motor is 
mounted coaxially with the spindle so that 
for the higher speed ranges all gearing is 





FIG. 15—HEADSTOCK OF LATHE-SWIFT 


eliminated, the motor driving the spindle 
direct through a flexible coupling. In 
addition, four gear ratios are provided so 
that a continuous range of speeds from 17 
to. 1500 r.p.m. can be obtained (and up to 
2000 r.p.m. if required). All the gearing is 
hardened and profile ground, the sliding 
gears moving on ground multi-splined shafts, 
which run in ball or roller bearings. The 
spindle itself is mounted in a special arrange- 
ment of precision anti-friction bearings. 
Dry sump lubrication is employed, the one 
pump circulating oil through both head- 
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stock and feed box. In Fig. 15 we reproduce 
a photograph of the headstock with the top 
removed. 

A dual range of feeds is provided, nine 
fine feeds range from 80-1120 cuts per inch 
and nine coarse feeds from 10-140 cuts per 
inch. The coarse feed range is interlocked 


Fic. 16—SURFACING 


with the highest speeds on the headstock, 
so that the two cannot be engaged together, 
avoiding any possibility of accidents. 

The sliding and surfacing motions of the 
saddle are controlled by a single lever. 
Quick power traverse through a separate 
motor is also provided. In order to reduce 
the number of mating faces with the conse- 


quent improvement in rigidity compound 
slides are not fitted. 

The bed is a massive casting resting on 
the ground the full length. It has indepen- 
dent raised vee guides for the saddle and loose 
headstock and chip shoots lead out to the 
rear for the quick disposal of cuttings, 
the volume of which can be large due to the 
speed at which the machine can run to- 
gether with the available horsepower. 

The electrical equipment for this machine 
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is of a special nature. The d.c, main motor 
is supplied with current from a.c. mains 
through a mercury arc bulb rectifier. By 
means of grid control the motor can be run 
at any speed from 600 to 1500 r.p.m. and 
gives over this range a constant torque. 
Tf on occasion a higher speed is required, 


AND BORING LATHE—SwWIFT 


then the motor can run up to 2000 r.p.m. 
by means of shunt control, and over the 
range from 1500 to 2000 r.p.m. constant 
horsepower is available. The motor can 
be run up to any predetermined speed, 
and this speed is constant between no load 
and full load extremes. 

Control is by means of push-buttons, giving 


Fic. 17—-TOOL TESTING LATHE—SwiFT 


“ start,” “stop,” “reverse,” and “ inch.” 
The rheostat for the grid control is built 
into the saddle and is operated by a small 
knob within easy reach of the operator. 

The saddle is traversed along the bed by 
means of a push-button controlled motor 
built into the front of the apron. 

This machine is also equipped with a third 
control, consisting of “start” and “stop” 
push-buttons at the end of a long, flexible 
lead, so that should a particularly dangerous 
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specimen be in the lathe, it is possible t 
effect stopping and starting from some dig. 
tance away. 

A lathe designed for turning turbine 
rotors shown on this stand is built to sw 
48in diameter over the bed, 36in diamete 
over the saddle, and admits 18ft betwee, 
the centres. It has twenty-seven spindle 
speeds, ranging from 3. to 300 r.p.m. The 
feedbox provides eighteen feeds, nine being 
from 1 to 30 cuts per inch and nine from 
10 to 300 cuts per inch. Both feed ranges 
can be used for screwcutting and leads 
up to 10in can be cut. 

The saddle has been specially designed 
so that all motions are brought to the hand 
of the operator in a normal working position, 
The usual sliding, surfacing and screwcutting 
motions are fitted, and a power feed is pro. 
vided to the swivelling tool slide for turning 
and boring short tapers. A quick power 
traverse is driven by an independent electric 
motor, this motion being interlocked with 
the hand traverse motion. 

_ The firm’s standard surfacing and boring 
lathe, illustrated in Fig. 16, is arranged to 
admit 3ft in front of chuck, to swing 36in 
diameter over bed, and 5ft by 18in in the gap. 

Because of the large diameters this machine 
can accommodate, the headstock has a 
faceplate drive through a large diameter 
gear ring mounted on the back of the face. 
plate for the nine low speeds. For the 
remaining eighteen speeds the faceplate 
pinion is withdrawn. The overall range of 
twenty-seven speeds is 2-2 to 530 r.p.m. 
All the gearing inside the headstock is made 
of alloy steel case-hardened and ground and 
the lubrication is by filtered oil circulated 
by a pump. Eighteen feeds are provided, 
in a coarse range from 1 to 30 cuts per 
inch and a fine range from 10 to 300 cuts 
per inch. 

The saddle is specially designed to resist 
the pressure of overhung boring bars, &e.,, 
and carries on top of the compound slides 
a 12in square steel tool turret. An auto 
matic feed is provided to the tool slide 


mounted on top of the swivel slide. 
turret is so arranged that tools can 1 
either mounted directly or adaptors can | 
fitted for boring bars, floating reamem 
&c. The saddle is fitted with a power trave 
motor controlled by push-buttons and int 
locked with the ordinary hand traven 
motion. The control is entirely electf 
the push-buttons being carried in a pend 
box which can be positioned by the operat 
as required, 
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A Seven-Day Journal 


- Electricity Load Spreading 
angements 
{GEMENTS for avoiding electricity cuts 
‘the London area during the coming winter 
sannounced early this week by the London 
South-Eastern Regional Board for Industry. 
ithe Board will employ the same organisation as 
ing year, namely, District Advisory Com- 
mittees and Local Working Committees acting 
the jurisdiction of its Electricity Sub- 
mmittee, and although it may not be possible 
; a load-shedding entirely, it is stated that 
ry effort will be made to enable industry to 
vy on without interruption. Periods during 
ich industrial concerns must not exceed a 
~aximum target have been fixed by the Board 
g follows : :—From 4 p.m. to 6 p.m. in October 
»maximum load must not. exceed 90 per cent 
of the 1946-47 peak, which maximum will also 
from 8 a.m. to 12 noon during November ; 
for the months of December, January and 
February the maximum load from 7 a.m. to 
7pm. must not exceed 80 per cent of the 
7 peak. The Regional Board points out 
that in the past commercial undertakings have 
reduced electricity consumption at the request 
of the Government, but during the coming 
winter they will be expected to make a definite 
gontribution towards the reduction of the peak 
load during the same hours as industrial con- 
cerns, and, in general, are required to restrict 
the maximum load to 50 per cent of their present 
installed capacity. Electricity undertakings 
will supply figures on which Working Com- 
mittees will fix targets for all industrial and 
commercial firms, and the Regional Board 
states that there will be no automatic exemp- 
tions, as each Working Committee must achieve 
an overali reduction of 20 per cent for all the 
concerns under its control. Firms requiring 
extra current must prove that it is needed 
because of extension of plant or premises. Steps 
have been taken to ensure that the necessary 
changes can begin on October Ist, but con- 
ferences of representatives of those concerned 
will be held locally prior to that date in order 
that all may be informed why load-spreading is 
necessary and how load-shedding may be 
avoided. Failure to carry out the requirements 
will render firms liable to legal proceedings, but 
the Board adds that it is not expected that legal 
i will be necessary, as all concerned 
should appreciate the need for the complete 
0-operation of consumers. 


S.B.A.C. Flying Display and 
Exhibition 

TvEspay last, September 7th, was the first 
day of the ninth Flying Display and Exhibition 
held by the Society of British Aircraft Con- 
structors.. This year the show is at the R.A.E. 
Aerodrome, Farnborough, Hants, and it will 
temain open, with flying displays each day, for 
six days, until Sunday next, September 12th. 
On Saturday and Sunday the display will for 
the first time be open to the general public. 
The air show is finer than ever this year and gives 
thousands of overseas visitors in particular an 
rtunity of seeing a larger and more varied 
display of British aircraft, aero-engines and 
@quipment than ever before. More than 200 
stands are occupied in two halls by the Static 
Exhibition. Seventy. new aircraft types are on 
View and nearly fifty are shown flying. The 
display is notable for the number of jet and 
Propeller-turbine aircraft in both military and 
tivil classes. In particular, the Avro ‘‘ Tudor 
VIII,” a research aircraft fitted with four 
Rolls-Royce “‘ Nene” engines, was flown on 
Tuesday and represented the world’s first all- 
airliner. A similar place was taken by the 
‘ickers-Armstrong’s “‘ Viscount ”’ in the cate- 
il of a four-engined propeller-turbine air- 
Iner, (A description of the ‘* Viscount ”’ 
@ppears elsewhere in this issue.) Within the 
short compass of this Journal Note it is possible 
‘only to mention one or two further outstanding 
aircraft of the many on view: the Armstrong- 
Whitworth “A.W.52” flying wing; the 


Hawker “ P.1040”’ jet fighter ; the Saunders- 
Roe “SR/Al” jet fighter flying-boat ; the 
Handley-Page ‘‘ Hermes ’”’ IV airliner—all had 
their flying qualities demonstrated. Amongst 
rotor aircraft the Fairey * ‘Gyrodyne”’ was 
flown and the Cierva ‘“‘ Air Horse,” a large 
three-rotor helicopter for twenty-four 
passengers, was shown on the ground and 
created much interest. Sir Roy Dobson pre- 
sided at the official luncheon, as President of 
the Society of British Aircraft Constructors. 
Referring to aircraft exports, he mentioned that 
in 1947 they aggregated £25 million and that 
in the first seven months of this year the rate 
was running even higher. Mr. G. R. Strauss, 
Minister of Supply, replied. For the reason that 
the public can now see this fine display of the 
British aircraft industry the Ministry of Supply 
are to be congratulated on making the R.A.E. 
aerodrome available, but a minor point of 
criticism may perhaps be made of the catering 
arrangements, which were hardly calculated to 
impress themselves favourably on our overseas 
visitors, spending a long and exciting day at 
the world’s premier aero show. 


North Wales Hydro-Electric Schemes 


REFERENCE to water power developments in 
North Wales was made by Lord Citrine, Chair- 
man of the British Electricity Authority, in a 
speech at Llandudno on Thursday of last week 
to a conference of Chairmen of the Electricity 
Area Boards. Lord Citrine said that, among 
the schemes actually in hand was the Dolgarrog 
project, where 3400 additional acres of catch- 
ment area were being developed. On an 
average rainfall this would yield from 9,000,000 
to 11,000,000 units per year, which was equiva- 
lent to a saving of 5000 to 8000 tons of coal 
annually. Preliminary exploration surveys had 
been made, and it was hoped that the actual 
constructional work would begin about March, 
1949. The work involved the driving of about 
1? miles of tunnel through the mountain and 
the construction of 1} miles of leets on open 
channels. An additional catchment area of 
about 14} square miles was also being developed 
at Maentwrog, which, Lord Citrine stated, 
would yield approximately 20,000,000 units a 
year, equivalent to a coal saving of from 12,000 
to 15,000 tons. Apart from these developments, 
a preliminary survey had been made of water 
power resources in the North Wales area. It 
had revealed the potentialities of six major and 
a number of minor hydro-electric schemes with 
an aggregate output of more than 520,000,000 
units in an average year, which was five times 
the. present water power yield in North Wales 
and corresponded to a coal saving of 350,000 
tons annually. Lord Citrine added that so far 
as these future schemes were concerned, investi- 


_gations had not gone beyond the preliminary 


stage and in some cases unexpected technical 
difficulties might emerge that could adversely 
affect the economics of the whole project. He 
thought it should also be remembered that, 
although the running costs of water power 
schemes were low, capital outlay was com- 
monly four to five times as great as in the case 
of thermal coal-burning stations, and that was a 
consideration which offset to some extent the 
value of the large potential coal saving. Other 
considerations apart, however, Lord Citrine 
thought it was practically certain that water 
power developments in North Wales would be 
more than sufficient to meet local require- 
ments, and that, taking the long view, there 


‘ should be surplus power available for export 


to the Merseyside and adjoining Midlands 
Electricity Board areas. 


National Gas Turbine Establishment 
Appointment 

THe Ministry of Supply states that Mr. 
Hayne Constant, M.A., M.I. Mech. E., has been 
appointed Director of the National Gas Turbine 
Establishment in succession to Dr. H. Roxbee 
Cox, who is taking up an appointment as Chief 
Scientist to the Ministry. of Fuel and Power. 


Mr. Constant was at Cambridge University 
from 1924 to 1928, where he took a three-year 
course and did one year’s research work on 
stiffness in aero-engine crankshafts, after which 
he joined the staff of the Royal Aircraft Estab- 
lishment at Farnborough. In 1934 he went to 
the Imperial College of Science and Technology 
for a post-graduate course on aero-engines, and 
when he returned to the R.A.E in 1936 he 
began work on gas turbine engines. He can 
therefore be described as one of the pioneers with 
Sir Frank Whittle in gas turbine development. 
Mr. Constant joined Power Jets, Ltd., in 1944, 
and was transferred to the National Gas Turbine 
Establishment on its formation in 1946. Under 
Dr. Roxbee Cox, Mr. Constant has served as one 
of the two Deputy Directors of the Establish- 
ment. 


River Board Areas Consultative 
Committee 


A JOINT announcement by the Ministry of 
Agriculture and the Ministry of Health says 
that, on the advice of the Central Water 
Advisory Committee, a River Board Areas 
Consultative Committee has been set up. It is 
composed of representatives of the County 
Councils’ Association, the Catchment Boards’ 
Association, the Association of Municipal Cor- 
porations, the Association of Drainage Authori- 
ties, the - National Association of Fishery 
Boards, the Urban District Councils’ Associa- 
tion, and the Rural District Councils’ Associa- 
tion. It is explained that the River Boards 
Act, 1948, provides for the establishment of 
river boards, which, with the provisional 
exception of London and the Thames and Lee 
catchment areas, will cover the whole of 
England and Wales. These boards will co- 
ordinate within their respective areas the 
interests of land drainage, fisheries and the 
prevention of pollution, and will have trans- 
ferred to them the functions of the existing 
Catchment Boards, Fishery Boards and pollu- 
tion authorities in the areas concerned. The 
boards will also be responsible for the measuring 
and recording of rainfall and river flow. The 
First Schedule of the Act makes it obligatory on 
the Ministers concerned to carry out consulta- 
tions with such associations and persons as they 
consider appropriate before preparing draft 
Orders defining the river board areas and 
establishing the river boards. The Committee 
which has now been constituted will, it is felt, 
provide the best channel for these consultations. 


The National Smoke Abatement 
Society 

THE annual conference of the National 
Smoke Abatement Society is to be held at 
Cheltenham on September 30th and October 
Ist, and it is expected that the attendance will 
include 400 delegates from local authorities, 
Government Departments, fuel efficiency and 
other technical organisations. The Society is 
at present making a survey of the source and 
incidence of atmospheric pollution, and at the 
conference.there will be presented a preliminary 
report on the information which has been 
collected from 1800 local authorities. The con- 
ference programme also includes a series of 
contributed progress reports on work of special 
interest which is being done by local authorities 
and other bodies, as well as the presentation of 
papers on ‘‘ Smoke Prevention in Relation to 
Town Planning,” by Mr. J. Nelson Meredith, 
F.R.I.B.A.; and ‘Smoke Abolition and the 
Public,” by Mr. Leslie Hardern. The latter 
paper will outline a programme and budget 
needed to stress effectively the gravity of 
atmospheric pollution and the means of over- 
coming it. A novel feature of the conference 
will be a ‘‘ Brains Trust on Smoke and Clean 
Air.” The members of the brains trust will 
include experts on health, administration, 
domestic heating, coal carbonisation, electricity 
and industrial fuel technology. The Minister 
of Fuel and Power has promised to address the 
conference. 
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The Machine Tool and Engineering 
Exhibition 


No. [1I—{Consinued from page 232, Sept. 3rd) 


HE Machine Tool and Engineering Exhibi- 
tion at Olympia closes to-morrow, Satur- 
day, Sept. 11th. We continue below our des- 
criptions of some of the interesting machines 
and equipment which are being exhibited. 
ALFRED HERBERT, LTD. 
In addition to a comprehensive selection 
of the machine tools for which it is so well 
known, Alfred Herbert, Ltd., of Coventry, 


driven by a two-speed motor and has sixteen 
spindle speeds from 20 to 1000 r.p.m. with 
six automatic saddle and turret feeds from 
40 to 480 cuts per inch, 

The power-operated “ Preoptive” head- 
stock fitted to this machine cuts out the 
time required for speed changing purposes. 
Whilst the machine is in motion the opera- 
tor can pre-select any speed by turning 


a. ea eee 


FIG. 34—COMBINATION TURRET LATHE—HERBERT 


is also showing upon its stands a large number 
of machines of foreign manufacture. 

Many of the machines made by this 
company have already been described in 
these columns and are familiar to our readers. 
We have, however, selected for purposes of 


FiG. 35—ELECTRICALLY OPERATED CHUCK~—HERSBERT 


illustration a new No.7 “ Preoptive ”’ com- 
bination turret lathe which incorporates 
several improvements introduced in recent 
years. This machine (see Fig. 34) can be 
used for bar work up to 2}in diameter or 
chuck work up to l6in diameter. It is 


a dial; when that speed is required he 
simply presses a knob in the centre of the 
dial and the change is automatically and 
immediately effected. With this method of 
speed changing there is no need to stop the 
spindle or withdraw the tools from the cut. 


For demonstration purposes the machtine 
is shown turning a cast iron component, 
which is held in a 12in electrically operated 
chuck. This chuck is operated by an 
enclosed unit, mounted on the back of the 
spindle, and controlled by a conveniently 


FIG. 36~CENTRELESS 
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placed switch on the headstock. This gyitg, 
has a safety lock in the neutral postion ;, 
prevent accidental operation of the chyg 
The switchgear is arranged to provide oy 
of three pre-selected alternative etippi 
pressures. This feature enables relatiyg 
fragile work to be dealt with without undy 
distortion, but, if desired, a simpjj 
form of switchgear can be fitted which give, 
a constant high-pressure grip. 

In Fig. 35 we illustrate the headstock of 
one of the firm’s new No. 2 hexagon ture 
lathes, which is fitted with electrically 
operated bar-feed mechanism and double. 
toggle chuck. Similar equipment for anto. 
matic operation can be fitted to a number of 
the lathes, including the No. 7 “‘ Preoptive” 
These electrically operated chucks have bee 
designed to provide the operational advan. 
tages of the air chuck and dispense with the 
necessity for their auxiliary equipment, 
They are rapid in action and the power 
consumption is very low as current is only 
used during opening and closing. 

In order to avoid the difficulties encoun. 
tered in handling the long turnings produced 
by box tools and roller steady turning 
tools on high-speed bar work the Herbert 
“‘Chiprupter ” has been introduced. This 
device, which is demonstrated on several 
machines, enables the operator to break the 
long continuous turnings into conveniently 
handled lengths without risk of injury. 
It consists of a dog clutch fitted to the feed 
shaft of the machine. A lever which operates 
the clutch is attached to a ball-ended chain. 
By pulling this chain from a safe distance 
the operator at intervals stops the feed 
momentarily and the continuity of the turning 
is broken. This lever with the chain depend. 
ing from it can be seen adjacent to the feed 
box in Fig. 35. 

In addition to capstan and turret lathes of 
various sizes and types the firm is showing 
its ‘“Carbicut”’ lathe, a machine specially 
designed for turning spindles and shafts 
up to 3}in diameter by 23in long, using 
carbide tools. With its ample power and 
eighteen spindle speeds from 150 to 3025 
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r.p.m., this machine is capable of taking 
a succession of cuts at very high speeds to 
enable rapid production to very close limits. 

Other Herbert equipment to be seen 
includes a small auto lathe, and various 
types and sizes of drilling, milling and other 
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ines, nany being of improved design. 
The Amcrican-built machines include the 
iatest design Heald “ 181 ” centreless internal 
machine shown in Fig. 36. This 
ine takes components up to 6in outside 
diameter and can grind holes up to 4in 
jong from fin diameter upwards. It has a 
pydraulically operated, fully automatic work- 
ing eycle, with an automatic loading device. 
the method of work holding and rotation 
employed in this machine produces com- 
ponents with uniform wall thickness and 
concentricity. 

All elements of the cross-feed cycle and 
table speeds can be independently set by 

uated knobs on a control panel and the 
table stroke is quickly adjusted by self- 
locking reverse dogs. The maximum table 
travel is 9in and the speed is steplessly 
variable from Oft to 30ft per minute. 

A new Fellows six-spindle planetary gear 
shaper is illustrated in Fig. 37. It is intended 
for heavy-duty high production gear cutting, 
and is adapted to the cutting of external and 
internal spur and helical gears up to 36in 
pitch diameter 3 (spur) 4/5 (helical) d.p. 5in 
face width. Helix angles up to 45 deg. can 
be cut. 

In this machine a cutter, approximately 
l6in in diameter, is carried on a saddle in 
the centre of the base and has a vertical 
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FIG. 37—PLANETARY GEAR SHAPER—HERBERT 


reciprocating motion combined with a helical 
movement, which corresponds with the helix 
angle of the gear being cut. Any of twelve 
cutter reciprocating speeds from 18 to 300 
strokes per minute are obtained through a 
selector dial. Six work spindles which 
revolve about their axis are carried on a 
rotating turret and perform a planetary 
movement about the cutter head. 

In the cutter the teeth are arranged in 
four segments or groups for roughing. 
semi-roughing, semi-finishing and finishing. 
A gap left in the cutter teeth at the loading 





THE ENGINEER 


and unloading station permits the removal 
of finished gears and insertion of work blanks. 
Each of the cutter segments has the same 
number of teeth as the gear which is to be cut. 
During the operating cycle each blank is 
revolved once in contact with all four seg- 
ments of the cutter, and, on the last indexing 
of the spindle turret, arrives at the unloading 
station completely cut. 

The cutter can be fed to any desired depth 
by the adjustment of independent stops, and 
the depth of feed is controlled by limit 
switches and adjustable dogs. These feed 
dogs are set on a drum mounted on a feed 
camshaft which is rotated intermittently 
by a cam and latched ratchet driven by the 
crankshaft used to reciprocate the cutter. 


THomas RypzrR AND Son, Lrp. 


Two “ Verticalauto”’ vertical automatic 
machines are being shown by Thomas 
Ryder and Son, Ltd., of Bolton, and we 
illustrate the ‘No. 6” model machine in 
Fig. 38. 

In this machine the work spindles are 
equally spaced on a strong cast iron carrier, 
guided at the centre by an adjustable taper 
bearing and carried on precision ball and 
roller bearings. Each spindle, with its 
bearings and housing, 
forms a ~ complete 


251 






two work spindles. All of the tool slides 
are actuated by cams, the five turning 
slides having two feed rates for each pair of 
change wheels. Each of the two facing 
slides is controlled by a separate cam drum. 
Means of rapid traverse is incorporated with 
each of the tool slides. 

When a machine is driven by a 9 h.p. 
motor it has spindle speeds ranging from 
32 to 637 r.p.m., and when driven by a 
12 h.p. motor, from 49 to 956 r.p.m. The 
feed range is from 15 to 468 cuts per minute. 
Normally each turning slide is designed to 
travel 64in, but by using special cams this 
length can be increased to 84in. The normal 
length of horizontal facing slide feed is 
4¥,in, and the maximum 4}in. 

A separate motor, driving through a worm 
and wheel and a vertical pinion shaft, 
control indexing of the work spindle earrier. 
Comprehensive electrical and mechanical 
interlocks ensure that conflicting movements 
do not occur, and the timing of the machine 
is electrically controlled. 

Pressure lubrication is provided by a 
centrifugal oil’ pump to all necessary points 
on the machine, except the work spindle 
bearings, which are lubricated by agreasegun. 

If required, the machines can be supplied 
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adjustable unit, which can be withdrawn 
from the carrier of the machine when 
required. The speed of each of the work 
spindles can be varied independently of 
the others by means of sliding gears on the 
driving shafts, which are connected to the 
work spindles through clutches. Auto- 
matic brakes are fitted to ensure that these 
clutches are stationary when gears are 
engaged. 

The machine exhibited has five vertical 
turning slides, each serving one work spindle, 
and two horizontal facing slides, each serving 


FIG. 38—-VERTICAL AUTOMATIC—RYDER 


with duplex control stations at the front and 
the rear to permit loading at. two stations. 
Double indexing means, which index the 
spindle carrier two stations per cycle, 
can be incorporated to enable the production 
of two components during each cycle of the 
spindle carrier. 

Butter Macuine Toot Company, Lp. 

Ten machines have been selected by the 
Butler Machine Tool Company, Lid., of 


‘Halifax, to demonstrate the very large 
number of types and sizes of planing, shaping 
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and slotting machines it. makes. Most of 
these machines incorporate new features and 
two of them—an 18in stroke shaper and a 
6ft by 2ft 6in by 2ft 6in openside planer— 
are prototypes. 

The new hydraulic shaper, as can be seen 
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14 to 1 on the high range. The change from 
one speed range to another is effected by 
movement of a light lever operating the 
main valve through a pilot valve. Starting 
and stopping of the ram is also effected by a 
lightly operated pilot valve 'and ,the stroke 


FiG. 39—HYDRAULIC SHAPING MACHINE—BUTLER 


in Fig. 39, has particularly clean sturdy lines 
with the various controls arranged within easy 
reach of the operator. The makers point out 
that this machine is the outcome of several 
years’ experimenting with hydraulic drive, 
which, although more costly, has the advan- 
tages of simplicity and ease of control, 
combined with a stepless speed range and a 
high return speed on slow cutting speeds. A 


FIG. 40—GEAR 


flange-mounted 73 h.p. motor at the rear of the 
shaper drives two constant-delivery pumps, 
one for the ram driveand one for the feed. The 
ram speed is controlled from a dial calibfated 
to show the speed selected, which can be varied 
from 0 to 130ft per minute, the return speed 
ratio being 24 to 1 on the low range and 


CUTTING MACHINE—BUTLER 


length of the ram is controlled by adjustable 
dogs on the ram. 

A new design of saddle and apron slide 
eliminate the necessity for a table support, 
and the table, which is 18in by 17}in, has a 
horizontal travel of 20in along the slides with 
a vertical travel of 12in. 

A variable-throw hydraulic piston operates 
the feed ratchet, the effective movement being 


controlled: from a calibrated dial on the 
saddle. Feeds ranging from 0-Olin to 0-10in 
per stroke can be applied to the table either 
horizontally or vertically. 

The new 6ft stroke hydraulic openside 
planer has been designed to fill the gap which 
exists between the company’s 36in openside 


Sept. 10, 104g 


crank planer and the smallest size 
electric planer. This machine has a 15 h. 
motor, which drives two constant-deliyer 
pumps, one for operating the table movemey 
and the other the feed motion and tool 
lifting. 

A conveniently situated control pang 
fitted to the front of the bed has a calibrate 
dial for selecting the cutting speed, which 
infinitely variable from 0 to 12Uft pe 
minute. The return speed ratios are 2} to) 
on the low-speed range and 14 to 1 on th 
high range. Three pilot valves contro] the 
stroke of the table, the high or low-cuttj 
speed range, and the starting and stopping of 
the table. 

The cross slide carries one toolbox, having, 
main swivel slide for angular planing, and , 
clapper box, which can be swivelled to any 
angle. The side toolbox is of similar ¢op. 
struction. Mechanism for the feed motion is 
arranged at the top of the column and is cop. 
nected to the cross slide and side toolbox by 
a vertical splined shaft. The feed ratchet js 
operated by a.constant-travelhydraulic piston 
and its effective movement is mechanically 
controlled from a hand wheel on the column, 
Automatic hydraulic tool lifters are fitted to 
both the cross slide and side toolboxes. 

A 5in stroke automatic gear cutter, shown 
on this stand, was developed during the war 
for the production of internal or external gear 
tooth shapes, splines or serrations. It has 
three ram speeds from 60 to 180 cycles per 
minute with automatic tool relieving. 

This machine, to be seen in Fig. 40, hasa 
table built in three parts—-a lower slide on 
the main bed ways, an intermediate slide and 
a circular top on which the workpiece is 
mounted. In operation, there are three dis. 
tinct table movements: the feed-in, the 
quick return and indexing. Two horizontal 
shafts extending from the rear of the machine 
provide the table variable intermittent feed 
and a two-speed drive for power traverse and 
the indexing mechanism. Both motions 
drive through a master cam within the inter. 


FIG. 41~THREAD MILLING MACHINE—HOLROYD 


mediate table slide. This master cam con- 
trols the sequence of operations and deter- 
mines the maximum amount of time avail- 
able for each. This time is then split up by 
two external timing cams at the front of 
the intermediate slide, according to the 
number and depth of the teeth to be cut. 
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The initial rough setting according to the 
diameter of the work is made by adjusting 
thé lower slide on the base. 

The master cam provides a maximum 
inward movement of 0-59in to the interme- 
diate slide, and this amount can be varied by 
the graduated screw on the lower slide to 

‘ve varying depths to tooth or serration. 
Quick return and dividing of the table are 
controlled from the timing cams and two 
levers they actuate. As the table reaches the 
depth of cut selected the timing cam operates 
one lever, Which disengages the intermittent 
feed and engages the power traverse, which 
returns the table to the starting point. The 
other cam-operated lever then comes into 
effect and connects the drive to the dividing 
mechanism. 

Almost any number of teeth from two to 
two hundred can be cut by altering the 
dividing mechanism change wheels, the only 
other adjustment required being to the 
timing cams. One of these cams is fixed and 
is correctly set for all modules up to 1, while 
for modules from 1 to 6 adjustment must be 
made on the other cam in order to correct the 
time required for the withdrawal of the table 
and the indexing. When the machine has 
been set up the sequence of operations is 
entirely automatic. 


Joun Hotroyp anp Co., Lrp. 


The plant exhibited. by John Holroyd and 
(o., Ltd., of Milnrow, Lanes, includes the 
thread milling machine, illustrated in Fig. 
41, opposite. 

This machine is particularly intended for 
the high-speed production of multi-start 
external threads up to about 2in diameter 
and is semi-automatic in operation. It has a 
single cutter mounted in a head at the rear of 
the table and the workpieces are set on a 
mandrel carried between centres in a pair of 
fast and loose headstocks. These headstocks 
are mounted on a traversing table and 
through them the rotation of the work is 
controlled, according to the pitch and 
number of starts required, by means of 
synchronised, cams. 

The cutter head spindle is driven through 
pre-loaded gearing by a constant-speed 1 h.p. 
motor and slip change gears are provided to 


FIG. 42—HYDRAULIC SHAPING MACHINE—JONES 
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give means of cutter speed variation. The 
cutter spindle of hardened and ground steel 
is mounted in phosphor-bronze bearings, 
which can be adjusted to take up any wear, 
whilst ball thrust washers are fitted to 
take end thrust. The cutter head is arranged 
to swivel for setting the cutter to the angle 
and hand of the thread it is required to cut. 

The feed and backing-out motion of the 
cutter head at the end of the cutting stroke 
is actuated by a separate motor, the table 
having independent longitudinal — settings 
relative to the lead cam. Slip change gears 
are provided for varying the rotary feed of 
the work. Cams to suit various jobs can be 
changed quickly by removing the bearing 
bracket and roller. Cutting lubricant is 
supplied to the cutter by a self-contained 
motor-driven pump, the coolant being drained 
to a sump at the back of the machine. 

A special machine for gang or face milling 
on this stand has a table 10ft long by 2lin 
wide. The machine is driven by a 7} h.p. 
constant-speed motor and power is trans- 
mitted to the cutter spindle through 
pick-off gears arranged to give speeds from 
18 r.p.m. to 80 r.p.m. A reversing switch is 
provided to reverse the direction of rotation 
of the cutter when necessary. 

The balanced cutter headstock is provided 
with hand means of vertical adjustment, and 
a rigid overarm and support column can be 
moved clear of the work to permit the use of 
face milling cutters. Power feed to the table 
oan be varied through gears from lin to 6in 
per minute and quick power return is 
provided. 


E. H. Jongs (Macuine Toots), Lrp. 


A very comprehensive display of machine 
tools and equipment of all types and of 
British, American and European manufac- 
ture, has been arranged on the stands taken 
by E. H. Jones (Machine Tools), Ltd., of 
Edgware Road, London, N.W.9. Some of 
these machines have already been dealt with 
in THE ENGINEER, but visitors will find a large 
selection of new and 
interesting plant 
which is being shown 
by the firm for the 
first time. ; 
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Among the new machines is a useful high- 
production cylindrical grinder, known as 
the “EHJ 412,” which ‘is particularly 
suitable for operation by female labour as 
a semi-automatic machine. It has been 
designed to work to close limits at a high 
production rate, and incorporates a hydraulic 
system laid out to give table dwell, time 
sizing, plunge and intermittent feed. 

Another new machine introduced by the 
firm is the 20in shaper illustrated in 
Fig. 42. In this machine hydraulic op- 
eration of the ram and the table feeds 
gives.a stepless range of feeds and speeds. 
The ram has a cutting speed range from 
Oft to 132ft per minute with a constant 
rapid return movement of 132ft per minute. 
The table has infinitely variable feeds from 
Qin to 0-10in per stroke in the vertical or 
horizontal directions with a rapid traverse 
speed of 80in per minute. As can be seen 
in the illustration a departure has been made 
from the normal design of elevating cross 
slide, and the machine has a fixed cross slide 
with the table carried on a saddle. This 
design makes possible a very deep section 
slide with a minimum. of table overhang 
and greatly increased rigidity. The use of a 
saddle has enabled a swivel arrangement to 
be used for the table, which can be set to 
angles up to 45 deg. on either side of the 
vertical. By this means an angular table 
feed is obtained. The outer end of the table 
is supported by an outboard steady which 
slides freely on covered machined guideways. 
This steady can easily be removed if it is 
required to bolt work directly on the machine 
base. The tool slide, which has the usual 
angular adjustment, has an infinitely variable 
automatic feed either up or down. 

A new drilling machine of #in‘ capacity 
has recently been introduced by the firm. 
The head of the machine is built as a 
unit and is mounted on a rigid box-section 
casting, the design being such that a 
number of drill heads can be mounted to 
form a gang spindle machine with a common 









FIG. 43—ROTARY HEAD MILLING MACHINE~JONES 
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table. The spindle is driven by a 1 h.p. 
motor through an infinitely variable speed 
gearbox giving a speed range of 150 
to 1800 r.p.m. Either hand or automatic 
spindle feed is available, the three automatic 
feeds being 0-003in, 0-005in and 0-008in 
per revolution of the spindle. 

Three C.V.A. automatics on the stand 
include the new No. 12  single-spindle 
machine designed for the rapid production 
of components up to #in diameter. It has 
188 separate speeds ranging from 5540 to 
64 r.p.m., four speed changes being available 
under automatic selection for every job. 

Also to be seen is the Kearney and Tiecker 
“20” rotary head milling machine which 
is now being made in this country by C.V.A. 
In this machine—see Fig. 43—the spindle 
is mounted on a cross slide which can be 
set off-centre radially and rotated in a 
horizontal planetary direction through 360 
deg. whilst the spindle itself is revolving. 
Both the rotary head and the spindle can be 
run in either direction, independently of each 
other. The table has a working surface of 
30in by 16in, the length of longitudinal travel 
being 18in, transverse travel 12in and vertical 
travel 18in. 

The spindle is driven by a ? h.p. motor 
and has an infinitely variable speed range 
from 250 to 4000 r.p.m., with eight rates of 
feed from 0-0002in to 0-008in per spindle 
revolution. Adjusting mechanism in the 
spindle slide carrying the rotary head permits 
setting of the spindle off-centre in thousandths 
of an inch from zero up to 4in. The rotary 
head itself can be operated in either direction 
under power or by hand, it has sixteen feeds 
from +/, to 3 r.p.m., and is driven by a separate 
}h.p. motor through a gearbox. 

The rotary head motion, combined with 
the ability of the machine to do precision 
boring, drilling, slotting, conventional vertical 
milling, together with the milling of circular 
and angular cuts in both the horizontal and 
vertical planes, makes it possible to com- 
pletely machine a component without chang- 
ing the set up. A wide range of attachments 
is available, one being a “ cherrying” 
attachment for milling arcs and angles from 
0 deg. to 360 deg. in the vertical plane, 
and this, in combination with the rotary 
movement of the head, permits the milling 
of spherical and conical shapes. Other 
attachments available are designed for 
slotting and cornering, right-angle milling 
and universal milling. 


Apam Macutne Toor Company, Ltp. 

Several of the Swiss-built high precision 
production machines shown by the Adam 
Machine Tool Company, Ltd., Hanley Road, 
London, N.4, were ogiginally developed for 
the watch and clock industry but, as will 
be appreciated from a visit to this firm’s 
stand, they all have a wide range of appli- 
cation in the light engineering industry. 

Prominent among the machines shown 
at work on this stand is a group of auto- 
matics built by Tornos Works at Moutier, 
in Switzerland. These machines, one of 
which is illustrated in Fig. 44, are made in 
seven sizes, the smallest taking stock up 
to 5/,,in diameter, with a maximum com- 
ponent machining length of 1}in, and the 
largest up to 14#in diameter for producing 
work up to 6fin in length. 

All the automatic machines made by this 
company are fitted with movable headstocks 
and on them the mechanism for clamping 
the bar stock is set on the main body of the 
machine and not on the headstock. Clamp- 
ing of the bar can take place at any position 
of the headstock without need for resetting. 
The stock is supported in a steady bush 
immediately adjacent to the cutting tools 
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and during machining is fed towards the 
cutters by movement of the headstock. 
This arrangement facilitates the machining 
of long, slender components to close limits 
of accuracy. The movement of the 
head-stock is effected 
by one or two flat 
cams and when an 
extra long traverse is 
required bell cams 
may be used. The 
actuating mechanism 
consists of two bell 
crank levers, which 
convert the radial 
movement from the 
cams to a longitudinal 
movement of the 
headstock along the 
bed slideway. 

In the cycle of 
operations, when the 
parting tool has sever- 
ed the machined piece 
from the bar stock, 
the tool remains in the 
forward position, with 
the end of the bar 
stock held against 
it, whilst the collet 
opens and the head- 
stock recedes. The 
collet relocks on the 
bar whilst the parting 
tool acts as a stop. 
When the parting tool 
recedes the stock is 
again fed forwards 
through the guide 
bush mounted on the 
toolholder bracket. 

Five radial tools are 
supported in a rigid 
bracket fixed to the 
bed of the machine. 
Two horizontal tools carried on a rocking 
carriage, ate operated by means of a radial 
cam carried on the camshaft, whilst the other 
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FiG. 45—MULTI-SPINDLE MACHINE—ADAM 


tools are supported in slides, operated by 
levers under the control of another cam. 
A single camshaft controls all movements 
of the tool slides. Two radial cams are 
used to operate the various levers of the 
tool slides through adjustable wedges, which 
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are faced with tungsten carbide to Tediig 
wear. 

As the headstock moves forward under 
the action of a feed cam, the machinj 
the bar is effected by the combined action of 


FiG, 44—-TORNOS AUTOMATIC~ADAM 


the infeed of the tool and the axial feed of 
the rotating stock past the tools. The radial 
cutters are not therefore in any way used 
as form tools but are moved inward to the 
correct depth, so that when the headstock 
carries the bar forward the correct diameters 
will be turned. This arrangement readily 
adapts the machine for shoulder work, 
taper and form turning with simple, inex- 
pensive cutting tools. 

The hardened steel camshaft is fitted on 
four bearings, the extreme one being axially 
displaceable, so that it can be fitted as near 
as possible to the cam drum to avoid any 
flexion of the shaft. The shaft is driven 
by a worm and worm wheel incorporating 
means of wear adjustment. All the cams 
can be separately removed without dis- 
mantling the camshaft. 

Machines can be fitted with numerous 
auxiliary or special attachments for centr- 
ing, drilling, tapping and slotting, <c. 
Each attachment rests on a horizontal base, 
designed to ensure stability and accurate 
alignment of the spindles in relation to the 
headstock, and avoid necessity for resetting 
when the attachment has been temporarily 
removed. . 

The “ Multifactor ’’ multi-spindle poe. 
milling and tapping machine made by 
Haesler-Giauque and Co., of Le Locle, 
Switzerland, will be of interest to makers of 
small repetition components. This machine, 
which is illustrated in Fig. 45, is used exten- 
sively for the manufacture of watch parts 
in its country of origin. It consists essentially 
of a rigid box-form base, in which a rotating 
work table indexes components in respect 
to machine heads, up to six in number, 
set round the circumference of the machine. 
Each machine head is designed as a com- 
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Jetely independent unit with its own 
Fi motor. These heads can be arranged 
in & horizontal, inclined or vertical position 
and used for drilling, milling, tapping, &c. 
as required. ee 

A separate motor within the base of the 
machine drives the main gear and cam mecha- 
nism controlling the indexing and work 
camping and ejecting movements, and also 
the movement of the machining heads on their 
ides. On the body of the machine, beneath 
each head, is a control box, a camshaft 
within which controls ali movements of the 
head slide. These camshafts are driven 
fom the main driving shaft within the base. 

Machines can be arranged for hand feed- 
ing, in which case the operator places the 
blanks in position at a loading station, or 
for fully automatic operation using bar 
stock. In the latter case the bar or extruded 
length of material is fed to a slitting saw, 
and the blanks after being cut off are fed into 
the first loading station on the work table. 
The blank is then carried to each of the 
machining units in turn for drilling, cham- 
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fering, tapping, cross-drilling, reaming, mil- 
ling, screwing, &c., before final ejection. 

When setting the machine the loading 
table, or pariing-off saw unit, is removed and 
replaced by a microscope unit as shown in 
our illustration. ‘The outer circumference 
of the rotating work table has set in it a 
number of studs in precise relationship to 
the centres of the work-holding locations. 
By moving the microscope on its slide 
backwards and forwards between the work 
and the locating studs, the correct indexing 
of the work in the holders can be precisely 
checked for the necessary adjustments to 
be made to the positions of the machine 
heads. It is claimed that the machine can 
produce components to accuracy limits 
within +0-0005in, and up to 900 parts an 
hour can be produced. 

Another interesting machine exhibited 
by this firm is the Miedsa ‘ Multistop ” 
grinding machine, which can be used, in 
conjunction with a template, for production 
grinding of cylindrical and tapered parts 
in up to ten successive operations. 


(To be continued) 


Water Supply of Greater London 


By H. W. DICKINSON, D.Eng., M.I.Mech.E. 
No. X—(Continued from page 234, September 3rd) 


MARCHANT’S WATERWORKS 


HE curious but not very savoury idea 

entertained by Hugh Marchant in 1694 
was to utilise the fall of town sewage to drive 
a water wheel and thereby raise a small 
quantity of water to a high level. On 
March 8, 1695, with three others, he 
petitioned for a grant of the “right to 
use all such waters as run down the 
common sewers within the Bills of 
Mortality—excepting those within the 
City of London and its Liberties and those 
invested in the City by Act of Parliament— 
for driving mills or raising Thames or other 
water for the supply of the public.” A 
further grant authorised them to erect over- 
shot wheels, lay pipes in the Thames, and 
take water thence for public purposes. He 
did succeed in putting the idea into practice 
in 1696 with the help of George Sorocold 
and John Hadley. This we deduce from a 
letter dated March 3, 1696, written by Sir 
Godfrey Copley, Bart., F.R.S.“, of Sprot- 
borough, Yorks, M.P. for Thirsk, to Thomas 
Kirke: ‘I have been this day, and am to 
meet to-morrow, Mr. Saracole and Mr. 
Hadley. I have seen his engine consisting 
of three mill wheels with small cranks at 
each end of the axle tree which raises Tems 
water, and all are carried by one stream of 
kennel water . . . one wheel being under 
another, I do think the best piece of work I 
have seen.”” Undoubtedly this letter refers 
to Marchant’s scheme. The installation was 
at Tom’s Coffeehouse, in St. Martin’s Lane, 
and became known as Marchant’s Water- 
works. Switzer describes the plant as the 


» work of45 ‘one Mr. Sorocald a very good 


engineer.” He gives an engraving (see 
Fig. 39, from Switzer’s engraving 1729) 
of the undershot wheel but without 
gearing; otherwise it followed the latter’s 
ordinary practice. Copley’s statement sug- 
gests that the wheels were in tandem, but 
if this were so Switzer omits to mention the 
fact. The statement is improbable for the 
fall in St. Martin’s Lane could not have 


“ “ Brit. Mus.,” Stowe MSS., 747 f. 63. 
* “ Hydrostaticks and Hydraulicks,”’ 1729, page 318. 








been great. What may be the explanation 
is that furnished by the following statement 
by Maitland although forty years later in 
date 46 by which time the plant might have 
been extended.’ He says that “ Merchants 
Waterworks” had “three engines viz. 
a windmill in Tottenham Court Field and 
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water was drawn from Tyburn and not from 
the Thames, but we infer the latter to be 
correct. A windmill, probably that men- 
tioned, is shown in maps of the period as 
standing where now is Windmill Street, 
between Goodge and Percy Streets in Tot- 
tenham Court Road. If we are to judge by 
an illustration quite possibly based on the 
plant in question, the windmill drove by 
gearing one or two chain pumps. We should 
be interested to know what eventually hap- 
pened to this plant. 


RAVENSBOURNE WATERWORKS 


It might be thought that as population 
spread to the south side of the Thames, 
swallowing up one outlying parish after 
another, that the first place at which a 
water supply could be established would be 
at the south end of London Bridge, in South- 
wark, especially as this had been made a 
Ward Without of the City in 1558 and its 
low-lying position must have early led to 
pollution of the wells. Southwark was not 
the first, however, for there existed other 
places of importance where industries had 
grown up, such as Deptford. Here the Creek 
afforded haven for shipping and here by 
reason of the existence of a Hard, ship- 
building had sprung up at an early date and 
this had led to the establishment there of a 
Royal Dockyard in Henry VIII's time. 
Nearby was Greenwich Hospital, founded in 
1664, on the site of a Royal Palace and 
enlarged in 1694. There also was the Royal 
Observatory, founded in 1675. Obviously, 
then, there was need for a water supply ; 
this actually had always been at hand in 
the Ravensbourne, the water of which only 
needed canalisation and raising to a sufficient 
height for effective distribution. To do this 
the obvious course was to harness the fall 
of thefriverJby a waterwheel. We imagine 





FIG. 39—MARCHANT’S WATERWORKS, ST. MARTIN’S LANE, 


two others wrought by the common sewer 
at Tom’s Coffee House in St. Martin’s and 
Hartshorn Lanes in the Strand whence issue 
three mains of six and seven inches bore, 
whereby those neighbourhoods are supplied 
from six fountains or wells at Tyborne.”’ 
A discrepancy in this later account with the 
preceding one is the statement that the 


46 W. Maitland, “‘ History of London,” 1739, page 628, 
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that official circles were only too pleased to 
encourage the enterprise and this seems 
evident from what follows. 

The ball was set rolling on June 24, 1701. 
On that date, “upon the petition to the 
King of William Yarnold and Robert Walton : 
shewing that the inhabitants and tenants of 
the Royal Manors of East Greenwich and 
Says Court in Kent and Surrey, are in great 
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want of good water and can’t be supplied 
without considerable charge: that the 
petitioners with others have undertaken to 
supply all or most of.the inhabitants with 
fresh water at easy rates, if His Majesty will 
grant them his licence to break up such of 
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Fic. 40-THE RAVENSBOURNE WATERWORKS, 


the open streets, lanes, waste grounds 
(&c.) as shall be needful for laying pipes from 
the river Ravensborn which runs between 
the said manors and for repairing the same 
hereafter: that Lord Romney has already 
granted his licence to the petitioners and 
partners who have already expended about 
£6C0 in erecting a water house near the said 
river and fixing a forcing engine therein and 
laying pipes underground from thence to the 
high road going from the mannor of Says 
Court to East Greenwich. They are advised 
they can’t lawfully proceed in the under- 
taking without His Majesty’s licence and 
conceive the charge of finishing thereof will 
be several thousand pounds more, and that 
the profits will be small and no way answer 
the charge unless His Majesty grants them a 
licence for 500 years under a small acknow- 
ledgment. The undertaking will be of great 
advantage to the tenants and inhabitants of 
the manors, hospitals and dockyards.”” This 
petition was signed by most of the inhabitants 
of the places mentioned. 

On July 7, 1701, the petitioners by Letters 
Patent were granted a licence for 500 years 
47° to raise water out of Ravensborn River in 
Kent and break up grounds for laying pipes 
for conveniency of the inhabitants’ with a 
clause obliging them to supply Greenwich 
Hospital with water at such rates as the 
Treasury shall think reasonable; this 
obligation continues until the present day. 

Sayes Court was the Boor sa of John 
Evelyn, who was doubtless one of the sig- 
natories to the petition. Three years earlier 
the Court had been occupied by Peter the 
Great of Russia while learning shipbuilding at 
Deptford. The Ravensbourne arises from 
springs in the neighbourhood of Keston, 
County Kent, coming from the juncture of 
the Blackheath beds and the underlying 
Woolwich beds, and it discharges into the 
Thames at Deptford Creek, where the works 
were situated. A suitable site was already 
available at the Brook Mill or Taylor’s 
Corn Mill south of Deptford Bridge, just 
above tidewater. Here was the mill dam 
branching off from the Ravensbourne 
and serving an undershot water wheel. The 
present office building is on the site of the 
old mill. 

In 1779 the pumping part of the plant was 
reconditioned by John Smeaton, presumably 


47 “ Cal. State Pap. Dom,” 1700-1702, pages 73 and 
395. 
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on the original lines (see Figs. 40 and 41 
from Smeaton’s “ Reports”). The axis of 
the waterwheel, 13}ft diameter and 44ft 
wide, by the side of the mill-wheel, was 
coupled to a three-throw crankshaft, which 
by levers drove three suction and force pumps, 
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10in diameter by 27in stroke, similar to those 
we have already described as being in use at 
London Bridge® The water was forced 
from the mill dam to the top of the water 
tower. The distribution of the water was 
effected, of course, by wooden mains. The 
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previously. This type of pump had 
standard practice and was employed by 
Smeaton. Assuming the speed of 20 rm, 
and allowing 10 per cent slip, the Celivery of 
the pumps would have amounted to ahoy 
25,000 gallons per hour, and if the lift wa 
100ft the useful work would have been about 
12 h.p. 

The Ravensbourne Company carried op jy 
a jog-trot way for thirty years longer but wy 
incapable of meeting and satisfying ty 
needs of the growing population aroy 
Woolwich. This paved the way doubtless 
its being taken over in 1809 by the Key 
Water Works Company, of which more’ ang), 


MILLBANK WATERWORKS 


The need for water in Westminster wa; 
obviously very considerable but was jo 
catered for adequately by the New Rive 
and the York Buildings companies. Heng 
it is not surprising that a riverside install. 
tion resembling that of the latter company 
should be promoted. This is what Hatto, 
tells us :—~*® 

* Mill Bank Water: this is raised and laid 
into Houses in the Parish of St. Margaret; 
Westminster from the Thames. The Water 
House is situate on the E. side of Mill Bank: 
for which the Proprietors who are in Numb. } 
had a patent granted them by Kn. Char. ? 
about the year 1673. Their Stock and Ip. 
come is divided into 8 Shares. The Officers 
they have are a Manager, a Collector, ? 
Horse-keepers, a Turncock, a Paviour and a 
Plumber. Rates at least are 108 per Ann, 
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FiG. 41—SMEATON’S PUMPS AT RAVENSBOURNE WATERWORKS, 


leather covering of the forcers or plungers, 
dating from Morris’s day, wore out quickly 
and consequently were usually leaky. Richard 
Newsham, in 1721, in his fire-extinguishing 
engines, used pistons with double cup 
leather packing and these were applicable to 
sucking as well as forcing in larger bores than 


4 “* Reports,” Vol. II, page 367. 








1779 


but commonly 20s and for Brewers and 
extraordinary occasions more than so many 
Pounds.” 

The installation is mentioned by Strype 
thus :— 

“Here is a Waterhouse which serveth 


50 





« ©, Hatton, “ New View of London,” 1708, page 791, 
5% Strype’s “ Survey,” 1720, Vol. 2, Book VI, page 66, 
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this end of the Town.” The works were 

known as the Horse Ferry Waterworks 
pecause of their situation-on the banks of the 
Thames where @ horse ferry to Lambeth used 
joexist ; this was reached by a continuation 
of Great College Street, row occupied by 
victoria Tower Gardens. The works were 
established by Michael Arnold, a brewer, and 
four other Proprietors, by authority of 
letters Patent under the Great Seal 
December 4, 1675, for a term of 99 years. The 
grea served was that immediately surrounding 
Dean's Yard. On December 7, 1678, 


Amold obtained another patent whereby 
the area was extended to cover the rest of the 
parish of St. Margaret’s, Westminster. On 
May 20, 1727, the rights of the Proprietors 
and their property in the mains already 
laid were conveyed to the Chelsea Company 
and as the pumping station and tower were 
no longer required they were scrapped. 
From the existence of ‘ horse keepers ”’ it is 
obvious that the motive power was a horse- 
mill like that at other places. It is an 
interesting fact that Thomas Savery, who was 
living in Marsham Street, Westminster, in 
the Millbank area at the time of his death 
in 1716, was a customer and was rated at 
18s. per annum. 


CHELSEA WATERWORKS 


The first notice that we have come across 
of waterworks in Chelsea is of those of 
Henry Winstanley, best known as the engi- 
aeet of the first Eddystone Lighthouse, 


; 1696; they are mentioned by John Evelyn in 
_ his Diary 


when on a visit to Chelsea on 
June 20, 1696: “‘ Saw those ingenious water- 
works invented by Mr. Winstanley.” They 
were not, however, for supplying the public, 
but rather an exhibition of fountains, &c., 
which he showed at stated times at a shilling 
a head, somewhere near Hyde Park Corner. 

The first Chelsea waterworks in the true 
sense of the word were those established in 
1722 by Act of Parliament (8 Geo. I, ¢. 26) 
“for the better supplying the City and 
Liberties of Westminster and parts adjacent 
with water.” The supply was to be taken 
from the Thames “by one or more Cutt or 
Cutts” to be made “‘ between the grounds 
belonging to our Royal Hospital at Chelsea 
and the Houses and Grounds commonly 
called the Neat House” into canals and 
ponds whence the water was to be raised 
into reservoirs between Oliver’s Mount and 
our Park called Hyde Park.” 

These works were the furthest afield so 
far, the situation chosen being in Chelsea 
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Reach on marshy land several acres in extent, 
now occupied by Victoria Railway Station, 
and its approaches : here a tidal inlet from the 
Thames, the remnant of which exists to-day 
in the Grosvenor Canal, was cut. By Letters 
Patent under the Great Seal, dated March 8, 
1723, the proprietors were constituted a 
Corporation under the designation of the 
“Governor and Company of Chelsea Water 
Works,” with a capital of £40,000 in 2000 
shares of £20 each.*4 
Apparently little time was lost in starting 
operations; the progress that was made is 





FIG. 42—-CHELSEA WATERWORKS 1752 


evidenged by the following account in the 
issue of the Daily Post of March 10, 1726. 
* This is to Give Notice 

That the first small engine that is set to work in Chelsea 
meadows does in great quantities* throw Water to the 
Reservoirs in Hide Park and St. James’s Park, from 
whence they furnish the Palaces of St. James’s, Whitehall 
and the Cock-Pit ; and are preparing to lay their Pipes 
and Mains through all Westminster, and for the rest of 
their Engines with the utmost Expedition thas in a little 
time gréat plenty of Water will be thrown into Grosvenor 
Square, Hanover Square and all Places adjacent. 

Note that they will serve the houses at a cheaper 
Rate, better Water & a greater quantity, than they are 
served with by any other Company.” 

We know from Switzer that the “ small 
engine ” was a tidemill, actuating “ forcers,” 
of similar design to that at London Bridge 
Water Works. The extent of low lying land 
at Pimlico that could be filled at high tide 
by canals or cuts, as shown on maps of the 
period was very considerable; indeed, we 
conclude that the site had been chosen 
because of this very possibility. These 
canals were allowed to fill at high tide, the 
sluices shut, the sediment allowed to settle 
during the slack period, and part of the 
water was run back at low tide into the 
river to actuate the water-wheel—undershot, 
of course—24ft. diameter by 5ft 9in wide, 
working in a sluice, the head of water of 
which averaged about 8ft. The wheel axle 
was lengthened on each side as a four-throw 
crankshaft, actuating levers 23ft long, pivoted 
near the middle; each of these worked a 
plunger pump at each end, in all sixteen 
pumps. The pump rods were shackle- 
jointed to allow for the angularity of 
the levers; it must have been a noisy 
affair. It resembled closely the wheel 
at Marchant’s Waterworks, already illus- 
trated .52 

The Royal Warrant authorising the com- 
pany to convert into reservoirs and to use 
for their purposes the two ponds situated in 
St. James’s Park, is dated July 9, 1726. 





51 The Charter is recited in full by W. Sisley, ‘‘ The 
London Water Supply,” pages 175-186. 
528, Switzer, “‘ Hydrostatics,“* 1729, II, 323. 
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Another such warrant, dated September 9, 
1727, conferred on the company the privilege 
of making the reservoir in Hyde Park, at 
Walnut Tree Walk. This is shown on maps 
of the period as situated close to Stanhope 
Gate. The reservoir in St. James’s Park 
proving too small for its intended purpose, 
authority for enlarging it was obtained 
June 9, 1729. 

This and succeeding grants and privileges 
were doubtless readily obtained because of the 
fact that the company was in a position to 
supply its water to the royal palaces and to 
their outlying offices, 

On May 31, 1733, a deed was executed 
authorising the company to charge £150 
annually for supplying water to Kensington 
Palace and to.the Round Pond, and further 
the company was granted the privilege of 
taking the overflow from the Serpentine in 
Hyde Park. The capital subscribed having 
been found insufficient, Letters Patent were 
obtained October 11, 1734, to increase the 
capital to £60,000 by the creation of 2000 new 
shares of £10 each. Some difficulty in raising 
the money was found and not without reason, 
for no dividend had yet been paid on the 
shares; in fact, during the first forty years 
of its existence scarcely any division of 
profits was made. 

On August 17, 1735, a yearly sum of £50 
was allowed for the supply of the houses, 
offices and stables belonging to the recently 
erected Treasury in Whitehall. By a Royal 
Warrant, June 17, 1756, authorisation was 
given to enlarge the reservoir in Hyde Park 
in order to meet the growing demand of the 
inhabitants of the area. 

The hard winter of 1739-40 caused a 
shortage of supplies, due to frost, and it 
was then possibly that the company decided 
they could no longer meet the growing 
demand unless they installed some more 
efficacious means than tide-mills for raising 
water. In the years 1741-42 an atmospheric 
engine was erected and shortly after another 
one. Qne of the engines had a cylinder 28in 
diameter, and the other 32in diameter. 

The trial took place successfully on 
November 26-28 and 30,1742. The engineer 
was John Wise of Hawkesbury Colliery, 
Bedworth, near Coventry. It is interesting 
to remark that it was at this Colliery that 
subsequently Watt set up his fourth engine 
male commercially. 

Both of these engines, facing one another, 
are shown on John Boydell’s engraving 
‘* A View of Chelsea Water Works,” dated 
1752 (see Fig. 42, by courtesy of the British 
Museum); the tide-mill water-wheel is 
seen in the background and one was still 
in service helping the engines as late as 
1775. The distance from the reservoir in 
Hyde Park was 1831 yards and its height 
above the Thames at high water 126ft, or a 
mean height of 130ft. We shall continue the 
account of these waterworks when we come 
to the erection of the Watt engines. 


(To be continued) 


annonce icinanemesiits 


A Decorative Laminated’ Purastic.—A 
laminated plastic sheet material known as 
** Formica "’ has recently been introduced by De La 
Rue Insulation, Ltd., Imperial House, 84, Regent 
Street, London, W.1. This material has a par- 
ticularly hard surface which has a very high degree 
of resistance to burning or scratching. These two 
properties, combined with the inherent strength 
of laminated plastic sheet materials, make 
‘** Formica ” particularly adaptable for use in the 
manufacture of furniture, panels, &c., subjected 
to. intensive wear. Sheets of this material are 
made with a variety of attractive surface finishes 
suitable for a wide range of application in industry, 
offices and the home. 
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Lohui Canal, China 


FTER fifteen years of continuous excava- 
Atco, the Lohui irrigation scheme in 
(entral Shensi Province, North China, has 
heen completed and effective irrigation is 
now possible for 83,000 acres of what was 
once dry and dusty loess land. Originally 


as the crow flies, from the sea coast, in an 
extremely barren and inhospitable area of 
China. 

The Lo River rises in north-west Shensi 
and is about 300 miles long. It flows from 
loess-covered hills, heavily laden with silt, 
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of concrete and rock quarried locally; an 
inlet gate structure of two bays, each about 
8ft wide and 6ft high, to direct water into 
the canal; the canal itself, which passes 
through and under a mountain range, 
and regulators controlling the flow into 
six irrigation channels. Accompanying ilus- 
trations show the dam ; the inlet gate struc- 
ture; part of the canal where it flows 
through the mountains and where it is 
kept within a gorge by damming up a side- 
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GENERAL MAP 


anidea of China’s veteran hydraulic engineer, 
li Yi-chih, the scheme was brought into 
full operation in December, 1947, some 
ten years after his death. The canal, 
with a total length of 64 miles, has six 
branches and runs across the counties of 








Tali and Chaoyi, some 80 miles east of 
Sian, in the area where the Lo River joins 
the Yellow River. Constructional and trans- 
port difficulties involved in the scheme will 
be appreciated when it is realised that the 
scene of operations was more than 600 miles, 
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DIAGRAM OF DAM, 


and its irrigation value is negligible urtil 
it reaches the border line of Pucheng and 
Tengcheng counties ir Central Shensi, when 
it is no longer confined in the rocky moun- 
tains. At Laochwang in the county of 
Tengcheng, the formation is limestone, 





SIDE VALLEY DAM RETAINING CANAL IN GORGE 


suitable for the construction of dams and 
spillways to divert water for irrigation 
purposes. 

The works comprise,—see the accom- 
panying sketch map—an arc-shaped dam, 
50ft high and about 600ft long, built 





AQUEDUCT AND BRANCHES 


over other gorges, and parts of the central 
branch irrigation channel, fed by the regu- 
lator works. 

Between Laochwang, where the main 
dam is, and the regulator lie 14 miles 
of the Tienlian mountains, through which 
five tunnels were. driven. The longest of 
the five, north of Yiching, in the county of 
Tali, proved the most difficult to drive. 
About 11,000ft long, it passed through shift- 
ing sand and underground water. When 
excavation was begun, dewatering was 
necessary, but lack of means of disposing 
of the mud and water retarded the work. 
Excavation began in February, 1935, and 
up to the end of 1938 about four-fifths 
of the tunnels had been driven. The remain- 
ing stretch, however, was to prove more 
difficult. At one time as many as 2500 
labourers were in the tunnel, with inade- 
quate ventilation and poor lighting, engaged 
in excavation and pumping water and mud 
out of the tunnel by hand. Work progressed 
slowly through the war .years, when the 
Japanese were only a few miles away 
across the Yellow River, but was finally 
completed in November, 1946. The tunnel 
was finished with a 3in concrete lining. 

The cost of the project amounted, it is 
said, to about £500,000 at pre-war rates of 
exchange, and the lives of some fifty persons, 
including the engineer-in-charge, Chang Ping- 
Chih, who fell to his death from a cliff while 
surveying. 

——————@>—_—_—_—_ 

U.K. Screntiric Mission in NortH AMERICA.— 
Dr. W. A. Macfarlane has been lent by the Ministry 
of Fuel and Power to the Department of Scientific 
and Industrial Research for about two years, for 
appointment as Director of the United Kingdom 
Scientific Mission in the British Commonwealth 
Scientific Offices in Washington. He will also be 
Attaché for Scientific Questions to the British 
Embassy. Dr. Macfarlane has for the past seven 
years been Director of Fuel Efficiency in the Ministry 
of Fuel and Power, and is proceeding to Washington 
at the end of October. In accordance with arrange- 
ments made at the time of his appointment, the 
present Director of the Mission, Dr. F. N. Woodward, 
is returning to the United Kingdom, 
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The Young Engineer’ 


By Winc CoMMANDER T. 


R. CAVE-BROWNE.-CAVE, C.B.E. 


No. I 


so far as it is possible to give a general 

description of an engineering task which 

involves novelty and development, it may be 
said to include :— 

(1) An aceurate appreciation of the require- 
ment. 

(2) The preparation of a plan and design to 
meet the requirement. : 

(3) Experiments and development work to 
extend existing knowledge to cover any special 
features. 

(4) The provision of the necessary material, 
equipment and personnel. 

(5) The process of construction or execution. 

(6) The examination and test of the finished 
work, under extreme but realistic conditions, 
to ensure safety and fitness for the purpose and 
conditions specified. 

Running through the whole process there 
are the cogent considerations of cost and 
efficiency. In a radically new development 
these considerations may be temporarily put 
aside, but before the new development 
approaches the stage of useful application, the 
factors of cost and efficiency come in again 
with all their dominant insistence. 

The engineer’s idea of efficiency considered 
as a ratio of the result achieved to the ex- 
penditure necessary to achieve it is one of the 
most useful general conceptions. It is a 
steadying influence which every engineer 
must regard. It could be applied, to great 
advantage, in many other forms of human 
activity. 

What are the knowledge, experience and 
qualities which the engineer must have in 
order to control or perform work of this nature ? 

He must know and thoroughly understand 
the essential principles of engineering science. 
He must remember them so well that he applies 
them instinctively. Much of the detail of their 
application which has been taught during his 
formal training will fall into the background and 
will not be remembered with sufficient com- 
pleteness to be used without some reference to 
books or other published work. His knowledge 
must, however, be such that he can recapture 
and possibly extend this detail, so that he can 
apply the methods of engineering science with 
confidence and safety. 

He must have engineering knowledge and 
judgment based on practical experience, and 
a creative inventiveness which enables him 
to devise new methods of overcoming diffi- 
culties as they arise. He should have a con- 
siderable amount of actual manual skill, 
particularly in operations which involve a 
good deal of difficulty. Although it will 
usually be impossible for him to achieve the 
great skill of the craftsman in the many pro- 
cesses he will use, he must go far enough to 
experience the difficulties which are likely to 
produce defects. By no other means can he 
gain the instinctive appreciation of the sources 
of defect and difficulty which he must avoid 
in the designs he prepares and in the instruc- 
tions he gives. 

He must develop skill in human relation- 
ships in order to achieve an effective under- 
standing and co-operation with his seniors, 
his equals and his subordinates. He must 
aim at being able to settle down quickly and 
become a really effective and useful member 
of a team. Later he will develop the character- 
istics which will make him a good leader ; 
but most of his early experience will be as a 
responsible member of a team, and it is in that 
capacity that he will initially be judged. 

He must develop an accurate imagination, 
which will enable him to predict in logical 
sequence the way in which each step of a 
proposed undertaking is likely to work out. 
This is necessary to enable him to anticipate 
difficulties which may arise and to devise and 
provide means for their avoidance or remedy. 


* British Association. Presidential Address to 
Section G—Engineering, September 9th. Abstract, 





Having drawn our general specification in 
outline, let us now examine its sections in 
greater detail and study the processes by which 
the essential qualities may be developed. 


ENGINEERING SCIENCE 


The engineering science which is used after 
the conclusion of an engineer’s formal training 
varies greatly according to the type of work he 
is doing. For certain tasks of research, design 
or development, he will require to use some 
engineering science much in advance of what he 
was taught for his first degree. 

Some other engineering work is less scientific. 
It is based upon established practice, but 
passed on in the form of rules and formule 
which can be used by those who have forgotten 
most of their engineering science. A great deal 
of practical engineering uses still less science 
and is carried out under conditions in which 
difficulties of administration, the climate and 
the human factor may be so great as to out- 
weigh the more purely technical aspects. 

There is a general and natural tendency for 
engineers to use less engineering science as they 
advance to positions of more general responsi- 
bility. The work of most older men tends to 
become largely administrative, but it must 
have a backing of engineering judgment, based 
upon previous experience, and an understanding 
of the way in which problems can be solved_by 
engineering science if applied by younger engi- 
neers, who are still familiar with its compara- 
tively intricate detail. The engineering wisdom 
and mature judgment of older men arefrequently 
vital factors because in many engineering jobs 
the available evidence is by no means con- 
clusive, but a decision has to be reached. This 
is done by the “‘ Chief,’’ who, ‘‘ guessing wisely,” 
makes the vital decision upon which the whole 
enterprise may hang. For younger engineers 
and those who are doing design and develop- 
ment, the principles of engineering science are 
essential and the technique of applying them 
must be available in reliable form. Much of the 
knowledge which the young engineer at the age 
of thirty has to use for really important applica- 
tions was not included in his formal training. 
Even if it was in the syllabus of his first degree 
examination and he was at that time able to 
answer the rather artificial type of examination 
question with the speed and completeness 
necessary to achieve the standard of a good 
honours degree, he will have lost that ability 
in a very few years. If he then requires know- 
ledge of a subject to apply to a specific problem 
where safety of life and much wealth may be 
involved, he will have to recapture his know- 
ledge in a more thorough and reliable form. 
He must derive the assistance which he requires 
from books and various technical publications. 
The art of using these sources of information 
for the solution of important problems is one 
which ought to form a very definite part of his 
engineering training. 

Basic PRINCIPLES AND CURRENT PRACTICE 


The magnitude of a syllabus requires very 
careful consideration. Many syllabuses have 
become much too long for all except the 
quickest students. This distension is due to 
the addition of new material without the 
removal of an equivalent amount of obsolete 
material. The syllabus should not be so long 
that the average student can find no time for 
thinking and discussing it thoroughly. 

We are inclined to drive a new detail into 
the syllabus because the student might want 
to use it later in his work. There is no objection 
provided an equivalent amount is cut out. 
But it must be realised that an engineer will 
require a great deal of engineering science 
which was not in his degree course. He will 
have to learn it later. We must therefore teach 
him the art of learning for himself from the 
sources which are available. If he can do that, 
there can be little objection to omitting an item 
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from the syllabus taught and leaving jt to 
learned later by those who require it, That ; 
the way to shorten the syllabus. ‘y 

It is, I suggest, better to carry each of th 
main subjects of engineering science to a y 
at which the engineer has a general Under: 
standing of the fundamentals. |‘rom this 
foundation he can advance when OCCation 
requires. It is better to establish this found, 
tion in each of the main subjects than to ea», 
to a rather higher stage those subjects which the 
student thinks he is most likely to want, leay; 
the remainder as totally strange and almost 
impenetrable country. It is very <ifficult 4, 
decide at the age of twenty which subjects ay, 
likely to be most used in a student's futur 
engineering career. 

Many of us decry specialisation and a olog 
concentration upon technical subjects to the 
exclusion of matters of more genera! interes 
which give a wider understanding and a bette, 
background. This very sound principle ough, 
to be applied also within the subject of engi- 
neering itself. Narrow specialisation in engi. 
neering is worse than narrow specialisation oy 
engineering. 

An engineer’s effective knowledge of , 
subject must be judged not by his fina! examina. 
tion, but by the knowledge which he can retain 
or recapture some three or four years later, when 
he wants to use it either for a definite problem 
or as a general guide. Very few men can 
remember a subject for a year or two with such 
completeness and accuracy that they could 
apply it with safety and confidence to problems 
of greater complexity and importance than 
those of the rather artificial type which are set 
in an examination where six questions have to 
be dealt with in three hours. In the real problems 
the solution must be practicable and _ the 
calculations must be correct within the limits of 
safety. 


TEXTBOOKS 


This leads me to the conclusion that courses 
of instruction should be based upon textbooks 
which must be chosen with a view to future use, 
The textbook should go rather further than the 
lecturer can go in the limited time with a class 
in which the rate of useful absorption may vary 
greatly. The lecturer will supplement the text 
with notes to explain, or extend, or correct it 
where he thinks desirable. The book with these 
added notes will for many years give the 
student a command over his subject which will 
allow him to use it far more safely than if he 
relied upon memory and lecture notes which 
may be incomplete or wrong in vital detail. His 
books may c him on until he has reached 
the stage at which his own use of engineering 
science has become small and he can rely for 
it upon younger men “more recently from 
school.” 


INVESTIGATIONS 

Technical investigation is an essential pro- 
cess of engineering. Every form of progress 
or development involves some degree of 
experiment which must be based upon systematic 
lines. The technique of investigation depends 
upon a’ combination of systematic analysis of 
the requirement with the more artistic inspira- 
tion which shows a promising method of meeting 
the requirement. A great deal might be learned 
from a critical study of the methods by which 
valuable investigations have been carried out. 
Sometimes they result from sheer weight of 
experimental data and statistical analysis; 
sometimes from a stroke of genius which appre- 
ciates the vital issue and clears it by a single 
well-aimed experiment of admirable simplicity. 
The art of devising experiments and tests which 
will reach conclusive results quickly is of 
immense value. Great skill in the art is unfor- 
tunately rather rare. In some men it really 
constitutes brilliant genius. The art is usually 
learned by practical experience; I see n0 
reason why it should not, to some extent, be 
taught by a critical study of past cases. 


PERSONAL QUALITIES 


In addition to scientific and technical 
qualities the engineer must develop skill in 
human relationships. An engineer seldom 
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orks aS & single unit. He usually is one of a 
. His effectiveness, therefore, depends 
upon co-operation with ~his superiors, his 
colleagues and men who are working more or 
Jes8 definitely under his direction, The qualities 
yhich he should develop are closely similar to 
those which Sir Percival Waterfield recently 
deseribed a8 being desirable for the Adminis- 
rative Branch of the Civil Service: ‘ brains, 
personality. effectiveness, judgment and in- 
ity.’ This seems an admirable definition of 
the Civil Service requirement, For an engineer, 
qergy, enterprise and determination are also 
important qualities in the personal group. 

The Civil Service Commission have developed 
a test to determine the personality, effective- 
ness and judgment of their candidates. This 
test has been criticised ; but as the Commission 
ig able to follow the history of the men they 
gelect it seems certain that they will have 
adjusted their test so that it does find the men 
who subsequently do well. The Commission 
do, however, test only those who have at least 
second-class honours. I do not know whether 
such an academic standard is really necessary, 
but my Own experience indicates that a large 
number of men who do not achieve it have the 
personal qualities for which the Commission is 
looking very well developed. 

When we include the qualities of energy, 
enterprise and determination which are import- 
ant in an engineer, it is not surprising to find 
how valuable many engineers who have not 
attained a second-class honours degree have in 
fact proved to be. 

The attainment of second-class honours in a 
degree examination is a convenient but not 
wholly satisfactory test of the candidate’s 
knowledge of engineering science. It is not a 
good test of the other qualities which are at 
least as important in a great deal of engineering 
work, 

An honours degree has long been regarded 
as an essential qualification for many appoint- 
ments. It is a simple and easy filter to apply 
inmaking a “ short list.’’ It may not have done 
much harm when there were “plenty of good 
men available,” Now that we recognise the 
importance of qualities that cannot be tested 
by a degree examination, the insistence upon a 
good honours degree should be limited to those 
appointments in which this standard of engi- 
neering science is really necessary. Even then 
we have the difficulty that the degree examina- 
tion is not a really good test of effective know- 
ledge and understanding of engineering science. 

Most people say that the art of establishing 
good human relations cannot be taught by 
lectures. Is that defeatist conclusion justified ? 
The first thing is to point out to the student 
that human relations are very important in 
engineering and that he will learn about them 
by observation of good and bad examples. 
Examples of bad technique are specially 
important as showing what to avoid. Once the 
student realises how important human relations 
are, his own critical observation will teach him 
a great deal and will go on doing so for many 
years. It is not possible to give, in a very few 
lectures, descriptions of good and bad tech- 
nique and perhaps to lay down some general 
principles. I have tried it tentatively and it is 
difficult to judge the result. The lectures are so 
different from most of those in the conventional 
engineering course that it may be a relief rather 
than an aggravation of the academic load of 
the student. But those students and lecturers 
who wish to concentrate their whole energy on 
the degree feel that this may be a distraction 
which should be postponed. 


COMMUNICATIONS 


It is only on comparatively rare occasions 
that a young engineer is able to do what he 
knows to be technically sound without having 
to explain it to his subordinates, his colleagues 
or his seniors. His knowledge of engineering 
science, his practical experience and his 
Inventive genius may be used to bring him 
to a certain conclusion which may be much 
better than that which others would have 
Teached and acted upon in his absence. His 
valuable conclusion will be quite useless if he 
cannot explain it to the others concerned and 
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convinee them that his is the right course of 
action. Without convincing communication 
to others, his work is sterile. The more import- 
ant and novel his proposal or his warning of 
potential danger, the more will it depend upon 
convincing explanation and the more difficult 
is that explanation likely to be. 

The explanation may be done verbally, 
perhaps with sketches, or by a report with 
more definite drawings. It may be at a personal 
interview or in a committee or in the discussion 
upon a lecture. It may take the form of a 
lecture or a report which he himself delivers. 
Even assuming that he is entirely right, the 
extent of his achievement may vary from com- 
plete and rapid success, to failure with the 
awakening of some uneasiness or even animosity 
and annoyance in those he has failed adequately 
to convince. Skill in these communications 
contains many factors. Clarity of explanation, 
illustration and general arrangement are im- 
portant. The way the explanation is written 
or spoken, his personal manner and perhaps also 
the occasion and circumstances he chooses, may 
have a great influence upon the result achieved. 

Like many other skills, this one may be 
partly inherent. It is certainly capable of 
great improvement by careful practice. It is 
one of those things in which it is wise to review 
each event in retrospect to assess the effect 
produced and to determine in what way the 
explanation could have been better done. 
Critical advice from a friend greatly helps the 
review. 


(T'o be continued) 
———_@—_—_— 


Canadian Engineering Notes 
New Cellulose Plant 


One of the largest post-war industrial 
developments in Canada is now under con- 
struction on Watson Island, near Prince 
Rupert, British Columbia, by the Columbia 
Cellulose Company, a wholly owned subsidiary 
of the Celanese Corporation of America. The 
whole scheme will cost more than 30 million 
dollars. It was planned to meet the scarcity 
of pulp cellulose and involves the construction 
of a high-alpha pulp mill. Increasing use of 
pulp cellulose by the synthetic textile and 
plastic industries has led to an arrangement 
with the Government of British Columbia 
whereby a large tract of pulp-wood forest land 
has been reserved for the Columbia Cellulose 
Company. The limits extend north of Prince 
Rupert and include watershed areas of the 
Skeena and Nass Rivers. The volume of wood 
is so extensive that it is estimated it will provide 
a permanent supply of the pulpwood required 
by the new mill. Clearing of the mill site has 
already been completed, and erection of the 
mill will start immediately. Watson Island 
has excellent deep-water wharfage and trans- 
continental railroad and highway facilities. 
The new plant will have a capacity of 200 tons 
a day of highly purified cellulose and is expected 
to be in full operation in about two years’ time, 


Flood Control 


Abnormal flood conditions which 
caused heavy losses during the months of May 
and June in the Columbia Basin and in British 
Columbia, have served to hasten inquiries by 
the International Joint Commission, and will 
be the subject of a series of special meetings 
this summer. The Commission had planned to 
have hearings in the Columbia Basin at a later 
date when the final report of the International 
Columbia River Engineering Board would be 
available, but in view of the interest, aroused 
by the recent disastrous floods on both sides 
of the border the problem of control will be 
tackled immediately. Meantime, the Dominion 
Government has announced that it will con- 
tribute 9,500,000 dollars to help British 
Columbia recover from the effects of the recent 
floods. Of the total, 5,000,000 dollars is for 
emergency relief and rehabilitation. The 
remainder is to pay 75 per cent of the cost of 
repairing, strengthening and rebuilding dykes 
in the Fraser Valley, British Columbia’s hardest- 
hit sector. Another 550,000 dollars has been 
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allocated for repair of flood damage to Federal 
Government structures and telegraph and 
telephone lines and for redredging of filled-in 
channels in the flooded area. 


National Research Council and Industry 
The National Research Council of 
Canada has taken two important steps to bridge 
the gap between its own research efforts and 
Canadian industry. A Crown company, 
Canadian Patents and Development, Ltd., 
has been formed to exploit, merchandise or 
administer Government patents. Secondly, 
a two-day conference will be held this autumn 
to demonstrate to business and industry the 
uses and importance of isotopes in tracer and 
other commercial applications. Head of the 
new Crown company will be Mr. E. R. Birchard, 
vice-president of the Council and former motor 
vehicles controller in munitions and supply. 
The aim_of this corporation will be to pass 
to industry as quickly as possible new inventions 
or patent processes developed by the Govern- 
ment research facilities. Since about 75 per 
cent of all research is at present under Govern- 
ment auspices, the importance of this develop- 
ment is obvious. The new company will be 
the custodian of former enemy patents. It 
may also become the clearing house under 
royalty arrangement for much of the work 
done in Canadian universities and which can 
be patented. To date, the Government controls 
some twenty or more patents which will be 
turned over to the new Crown company imme- 
diately. They include the patent on the Pidgeon 
magnesium process and patents on a process 
for production of magnesite. 
Radar Aids Marine Navigation 
The “ Radel,” a 65ft motor vessel 
owned by the National Research Council, is 
being operated as part of the Radio and Elec- 
trical Engineering Division’s programme of 
radar aids to navigation. The vessel is equipped 
with the latest type of radar in which dis- 
crimination and minimum range have been so 
improved that the vessel can navigate safely 
in narrow channels (200ft) or enter harbours 
and approach within 75ft of buoys or wharves 
under conditions of no visibility. During 
radar investigations the ship’s course is con- 
trolled by the use of steering equipment below 
decks with no outside view whatever. Photo- 
graphs of radar displays made from the ship 
permit the construction of mosaic maps for 
navigational purposes. This summer the 
‘** Radel” is carrying: out comparison trials 
between N.R.C. merchant marine radar and a 
commercial prototype on the Ottawa River. 
The ‘‘ Radel” will also be used to conduct 
maximum range trials on small radar buoys, 
and to determine the necessary spacing of 
buoys laid out in patterns so as to give a well- 
defined echo indicating some definite hazard 
to navigation. Patterns of buoys—as, for 
example, in squares or three in line—will 
be used to replace single coloured buoys for 
radar identification. Department of Transport 
radar buoys will be used in the determination 
of the most suitable type of reflector for 
maximum range. Consideration will be given to 
size, weight and ease of construction of two 
different types. 
Capital Expenditure 
The Government, on July Ist, raised 
its estimate of the country’s expenditure this 
year on capital goods-—new buildings, machin- 
ery and equipment—to a record-breaking 
3,000,000,000 dollars. This mid-year estimate, 
issued by the Reconstruction Department's 
economic research, was 200,000,000 dollars 
higher than the figure offered at the beginning 
of April. The estimate covered both public 
and private investment. The anticipated 
expenditure covers 1,700,000,000 dollars on 
new construction and 1,300,000,000 dollars 
for new machinery and equipment. The 
national bill for construction will be 25 per cent 
higher than last year. The mid-year survey 
estimates that of the overall increase 15 per 
cent would be accounted for by higher con- 
struction costs for machinery. The remaining 
10 per cent increase represents greater volume 
of building and installation of machinery. 
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THE T.U.C., WAGES, PROFITS AND 
INFLATION 
Amonest the many matters under dis- 


cussion by the T.U.C. at Margate, as we go to 


press, the more momentous are undoubtedly * 


those that are concerned with costs, prices, 
wages, profits and the attempt of the Govern- 
ment to bring inflation to a halt. For those 
matters bear an immediate and very close 
relation to the solution of this country’s 
economic problems. Upon those questions 
the leaders of the T.U.C. appear to think 
along lines that do not diverge very far from 
those along which the thoughts of the 
Government, industrialists and managers are 
running. Such differences as there are 
between them are those of emphasis rather 
than of substance. The leaders of the T.U.C., 
whilst agreeing that for the stoppage of 
inflation there must be a slackening of the 
pressure to increase wages, tend to argue that 
it is more important to bring the growth of 
prices and of profits under restraint. But 
industrialists and managers regard stability 
of wages as of prime importance. The latter 
appears to us to lie nearer to the truth. 
Yet, providing both parties are agreed upon 
the policies to be pursued, such divergencies 
of emphasis are not of great importance. 

But if the leaders of the T.U.C. can thus 
be regarded as well informed upon economic 
matters, many of the resolutions put forward 
by affiliated unions for debate at the Con- 
gress and many of the actions of union 
members within industry reveal that under- 
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standing of the situation is less well spread 
amongst the lesser lights and nearly absent 
amongst the rank and file. Shop stewards, 
for instance, in defiance of the attitudes of 
their unions and of the T.U.C., too often act 
as laws unto themselves, irresponsibly 
obstructing improved methods of production, 
fomenting unrest and unofficial strikes and 
disturbing that sense of team work which it 
is the business of managements to foster. 
We applaud, therefore, the outspoken words 
in which Miss Florence Hancock condemned 
the activities of mischief-makers and “ the 
disloyalty and irresponsibility displayed by a 
minority of the workers who allow them- 
selves to become involved in unofficial 
strikes.” There also still persists amongst 
many workers the wholly erroneous idea 
that through depriving rich men of 
profits wages could be substantially raised. 
That was among the points with which Sir 
Stafford Cripps dealt in his statement to the 
Congress last Tuesday. He showed that 
through the reduction of distributed profits 
by a quarter there would be added to wages 
and salaries no more than about 4d. in 
the pound. The same point can be proved 
by a study of those invaluable diagrams so 
many firms are now publishing to their 
employees, which show how small a percent- 
age of the total turnover, particularly by 
comparison with wages, is devoted to profit. 
In truth there is no such easy road to an 
improved standard of living for wage- 
earners or any other class in society. The 
hard fact of the present economic situation is 
that workers, pressing for wage increases or 
price reductions, are attempting, quite 
vainly, to raise a standard of living which is 
already higher than is justified by their pro- 
ductivity. Only through increasing pro- 
ductivity to a level above that which will 
permit the export and import trade of this 
country to balance can the standards of 
living of all classes in this country be raised. 
Long since the leaders of the T.U.C. appre- 
ciated that fact. It signifies, indeed, an 
interesting change and development of trade 
union technique that Sir Stafford can now 
hope that the F.B.I. and the T.U.C. will work 
in double harness “‘in organising parallel 
and co-ordinated action to bring about as 
speedily as possible the widest practical 
improvement of productivity.” In that 
work, by devising improved machines and 
methods, engineers will have a big part to 
play. But that there is scope, too, in other 
directions is revealed by Miss Hancock’s 
reference to the “ statistical fact that the 
loss of man-hours through ill-health is 270 
times as great as that caused by strikes and 
lock-outs ”’ ! 

Having such thoughts in mind, we naturally 
welcome the conclusions contained in the 
“ Review of the Economic Situation ”’ issued 
to the delegates at Margate as a supplement 
to the General Council’s ‘‘ Report to Con- 
gress.”” For that document says outrightly, 
in relation to the policy of stabilising wages, 
prices and profits: ‘‘It is beyond question 
that a reversal of policy at this time would 
not be helpful to the nation, and must bring 
harm to the people we represent. The 
measure of success already achieved must 
not be jeopardised.” That statement will, 
we hope, carry great weight, not only in the 
debates of Congress, but amongst unions in 
general throughout months ahead. It is very 
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necessary that it should. For the recon, 
mendation of the recent Court of Inquiry 
that part of the claim of the Confe ‘eration 
of Shipbuilding and Engineering Unions fy 
an increase of wage rates should be met, 
however much it may seem justified by the 
fact that negotiations upon revision of thy 
wages structure started some two years ago, 
will, it is to be feared, act as an en ‘Ourage. 
ment to other unions to press their claims 
It is true that the T.U.C. has no jurisdiction 
over its affiliated unions to prevent such , 
consequence. Yet the evidence of the smali 
recent increases of wage rates (amounting jn 
April, May and June, according to the 
T.U.C., to no more than an aggregate of 
about £397,000 in the weekly full-time wages 
of rather less than one and a half million 
workpeople), is that the pronouncements of 
the T.U.C. do carry considerable weight in 
restraining the actions even of dissident 
unions. The policy outlined in the White 
Paper on “ Personal Incomes, Costs and 
Prices”’ has been in operation less than 
seven months. It is far too soon to expect 
that its results can yet be very significant, 
But, like the General Council of the T.U.C. 
we feel that ‘‘ the measure of success already 
achieved must not be jeopardised.” 


ENGINEERING EDUCATION 


THERE is in all probability no subject 
perennially discussed by engineers that leads 
to greater diversity in expression of opinion 
than does that of the education of engineering 
students. For every engineer, to-day, has 
benefited by—or perhaps believes himself 
to have suffered from—an engineering educa- 
tion. On another page of this issue we repro- 
duce in abstract the Presidential Address by 
Wing-Commander Cave-Browne-Cave before 
Section G of the British Association. We 
recommend engineers interested in whatever 
way in education not merely to peruse that 
Address, but to study it carefully. But in thus 
enthusiastically welcoming the Address it is 
far from our purpose to suggest that we are in 
fullagreement with everything the author says. 
We doubt, indeed, whether anyone amongst 
his audience will be in full agreement with 
all the points he makes. Nor do we think that 
Wing-Commander Cave-Browne-Cave would 
wish it to be otherwise. The very fact that, 
unusually, and, we suspect, by _ the 
author’s special request, the Presidential 
Address was subjected to critical discus- 
sion indicates that Wing-Commander Cave- 
Browne-Cave hoped, to paraphrase his own 
words, that “‘his views might act as astimulant 
to bring out the wisdom of his audience and 
the fruits of its experience.” We cannot 
but believe that they did. For no one who 
reads the Address or hears it read will fail 
to feel that very much sound sense has been 
expressed and, further, that under the 
challenge of the Address it behoves him to 
put his own thoughts upon the subject into 
a more orderly condition. 

There is hardly a single section of the 
Address by which we ourselves have not found 
our thoughts stimulated. But in the space 
we have available we can refer to but few of 
the ideas thus aroused. In_ particular 
there is one point that we hope will have 
been brought out in that discussion which 
is taking place as we go to press. Many 
educationalists and others have recently 
pleaded that an engineering education should 
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je restricted to “fundamentals.” Wing- 
(ommander Cave-Browne-Cave repeats the 
ame point. It is an argument that is par- 
tiularly strong when it is directed against a 
gllabus which includes subjects that very 
wrtainly are not “ fundamentals,” however 
closely they may be related to some par- 
ticar practice in engineering. But when it 
js used as the President of Section G used 
it ag an argument for pruning the length of a 
syllabus whose bulk has been distended owing 
to the expansion, through the years, of the 
field covered by engineering, does it not 

become very much weaker? For what is a 
fundamental ? The only real fundamental 
in education, the thing that professors must 
and always try to do is to teach the young 
how to use to the best advantage those talents 
with which they have been endowed by 
heredity ; to teach them, that is, how to 
think in an orderly logical fashion ; how to 
express themselves clearly—a point the 
importance of which is emphasised by Wing- 
Commander Cave-Browne-Cave; how to 
jearn more and where to look for information. ; 
and—a more difficult task when nearly 
everything taught in schools is technically 
beyond the reach of criticism—how to 
bring honest criticism to bear net only 
upon conclusions reached by others, but 
also upon conclusions reached by themselves. 
How far it is necessary to go in any one 
subject in order to achieve these ends, 
and at the same time provide students with 
knowledge likely to be of value in later 
life, it is well-nigh impossible to say. Is 
the application of the gas laws to the working 
of heat engines sufficient or ought the study 
to include the elemental laws of the 
propagation of flame? At what “ funda- 
mental ’’ point should civil and electrical 
engineers, be deemed to have learnt sufficient 
mechanical engineering lore whilst their 
“mechanical ’’ associates continue to reach 
out to more advanced subjects? Is it 
necessary “ fundamentally ’’ that students 
should learn how to design cams and 
governors or should the study of mechanics 
and mechanisms be restricted to the laws of 
motion, inertia, &c.? Agreement is easily 
reached that education should be restricted 
to fundamentals. But there will always be a 
thousand opinions upon what it is ‘“ funda- 
mental ’’ the student should study. 

It is only fair that, having thus uttered 
a criticism of one small section of the Address, 
we should balance it by commenting favour- 
ably upon another. We particularly applaud 
the conception that an engineering course 
should be flexible and that it should, without 
reflection upon a student’s abilities, provide 
means for branching off the main trunk into 
more practical side-shoots when the student 
reaches the end of his personal tether in any 
particular subject, such as mathematics. 
Very often, we think, the academic mind 
places proficiency in mathematics in too 
predominant a position. For in practical 
engineering a mathematician seems always 
to be at hand in need to solve a problem. 
Whereas it takes practical insight often 
amounting to genius to perceive what the 
real elements of a difficult problem are. 
It is thus difficult to decide which is the 
more useful engineer. Was it, to take a 
practical instance he who perceived that the 
breakage of certain crankshafts might 
be due to torsional oscillation, or he who 
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proved it, once the suggestion had been made, 
by the use of mathematics, that was more 
useful? Not all students can aspire to the 
capacity of the best and ideally combine the 
two attributes. Dealing with yet another facet 
of his subject in the wide sweep of his survey, 
Wing-Commander Cave-Browne-Cave con- 
tends that a student should acquire a con- 
siderable amount of actual manual skill. 
“ Although it will usually be impossible for 
him to achieve the great skill of the crafts- 
man in the many processes he will use, he 
must go far enough to experience the difficul- 
ties which are likely to produce defects.” 
But how far is far enough ? We do not doubt 
for a moment that every civil, mechanical and. 
electrical student should and must gain 
practical experience in the field or the work- 
shop if he is to become an engineer. It 
is essential. Yet, more particularly in 
the workshop, the days of handicraft 
are passing into those of machine-craft 
and the study of machine tools and their 
use is becoming a _ skilled specialist 
science. We thus believe that for the coming 
generation of engineers the benefit of field 
and workshop experience will lie rather less 
than it did in the past in experiencing “ the 
difficulties which are likely to produce 
defects ’’—difficulties that are more and 
more becoming the study of production 
experts—than in mixing with the men in the 
shops and on the job, adding thereby to 
their knowledge of human ways and thoughts, 
and developing their own characters. That 
is knowledge and experience that can 
be gained in no other way. It will stand the 
engineer in good stead when in later life his 
job becomes, as very probably it will, increas- 
ingly less technical and more administrative. 





Obituary 
W. G. NEWBERRY 


WE regret to have to record the death of 
Mr. W. G. Newberry, a senior member of 
the staff of the British Electrical and Allied 
Manufacturers’ Association, which occurred 
at his home in Courtlands Avenue, Lee, 
§.E.12, on September 4th. William George 
Newberry was born at Kimberley, South 
Africa, in 1881, and was educated at the 
Grammar School, Huntingdon, and at New 
College, Eastbourne. He served his appren- 
ticeship in mechanical engineering with 
E. R. and F. Turner, Ltd., of Ipswich, and 
in 1903 he went to Johnson and Phillips, 
Ltd., at Charlton, where he was eniployed in 
the drawing office and subsequently on 
switchgear design. In 1910 he joined 
Ferranti, Ltd., as a member of the staff of 
the estimating department. Mr. Newberry 
was appointed chief estimator in 1912 and 
shortly after was transferred to the sales 
department. He moved to the London 
office of Ferranti, Ltd., in 1913, and was for 
a number of years responsible for the control 
of the publicity department. 

At the invitation of the late Mr. D. N. 
Dunlop, Mr. Newberry joined the staff of 
the B.E.A.M.A. in 1927 as secretary to the 
transformer section. Shortly afterwards he 
was appointed to the commercial side as the 
responsible officer for switchgear and for 
commercial instruments, a position which he 
occupied up to the time of his death. When, 
in the years immediately preceding the war, 


the owners of the several short-circuit testing . 


stations in Great Britain decided to establish 
an association for the co-ordination of short- 
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circuit testing and certification of switchgear 
and other apparatus, the work of organ’sa- 
tion devolved upon Mr. Newberry. The 
Association of Short-Circuit Testing Authori- 
ties (A.S.T.A.) was incorporated in 1938, 
and he became the first secretary to the 
A.S.T.A Management Committee. 

Mr. Newberry was elected an associate 
member of the Institution of Electrical 
Engineers in 1916 and a member in 1924. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


FLOOD DAMAGE TO RAILWAY BRIDGES 


Sir,—I had the opportunity, when in Berwick 
recently, to examine the sites of the railway 
bridges (L.N.E.R. main line) which failed as a 
consequence of the rainfall between August 12th 
and August 15th, which caused flooding in the 
River Eye. I also went to the site of the lake 
above the railway embankment west of Ayton. 
The following particulars noticed are worth 
attention. 

Culverts under embankment. The impres- 
sion obtained is that these culverts are con- 
structed and then forgotten. A culvert 
through an embankment can be effective at 
time of need if there is an approach channel and 
an outfall and obviously if the waterway 
through the culvert and approaches is free of 
obstruction. Neither approach nor outfall 
channel is to be seen, and one culvert which 
was operating as a by-pass on the day of my 
visit could obviously not have been examined 
previously. 

With regard to the bridges: The maximum 
advantage from the waterway provided can 
only be obtained if the stream (in flow) 
approaches and leaves the waterway in such a 
manner as to make full uniform use of the width 
provided. If the training of the stream is 
neglected, as was obviously the case in every 
instance seen between Granthouses and Ayton, 
then the flooded stream makes use of only a 
portion of the available width, scours out a 
channel on one side, and undermines one abut- 
ment. It has to be assumed in the cases seen 
that the abutments had been constructed on 
foundations of the required depth for uniform 
flow through the span. 

This main line carries very heavy and very 
fast traffic, and the standard of maintenance 
should be commensurate with the class of 


traffic. Such did not appear to be the case. 
Is the standard of bridge maintenance 
adequate ? 


W. P. Toompson, M.I.C.E. 
Formby, August 27th. 





TRAIN SERVICE COMPARISONS 

Sir,—If you can allow me space to round off 
my somewhat lengthy contribution to this 
correspondence, I would like to add apprecia- 
tion of the views expressed by Mr. Nock and 
Mr. Poultney. It is to be hoped that 600-ton 
trains do not become necessary ; but perhaps 
Mr. Livesay’s foreshadowed increasing austerity 
may prove compulsive. 

The ratios of drawbar horsepower to indi- 
cated horsepower, in the two cases Mr. Poultney 
quotes, are 0-685 and 0-67. Some tests have 
revealed higher ratios. At the round figure of 
three-quarters, his figures of 40-45 i.h.p. 
and 50-55 i.h.p. per square foot of grate 
area would be respectively equivalent to 
30-34 and 38-42 d.b.h.p. (on the level) per 
square foot of grate area. The best actual 
test figures that I can find in recent American 
practice at all comparable to British express 
practice are: (a) P.R.R. 4-4-2, pressure 
205 lb., grate area 55-2 square feet, 38-2 
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d.b.h.p. per square foot of grate; (6) P.R.R. 
4-6-2, pressure 205 lb, grate area 69-3 square 
feet, 43-4 d.b.h.p. per square foot of grate ; 
(c) N.Y.C. 4-6-4, pressure 275 lb, grate area 
82 square feet, 47-3 d.b.h.p. per square foot of 
grate. Modern P.O. and P.L.M. compounds 
working at still higher pressures and the very 
large P.R.R. four-cylinder engines (at 300 lb) 
have given higher power outputs. These figures 
all refer to maximum power output. As Mr. 
Poultney points out, the potential power output 
from a small grate is as good as that from a 
large one—other things being equal; but the 
exigencies of design, in practice, render it easier 
to improve firebox volume and proportions and 
cylinder efficiency in larger locomotives, so 
that in the final result they usually have some 
advantage in higher power output relative to 
grate area. 

At the different boiler pressures stated 
below, the theoretical maximum thermal effi- 
ciencies of engines, all taking steam with 
250 deg. Fah. added superheat and exhausting 
at 15 lb per square inch above the atmosphere 
(and the corresponding expansion ratios, 
approximately) are: I180lb, 0-132 (4-2); 
200 Ib, 0-138 (4-6); 225lb, 0-145 (5-1); 
250 Ib, 0-152 (5-5); 300lb, 0-161 (6-5); 
350 Ib, 0-171 (7-4); all calculated from the 
1939 Callendar Steam Tables and Mollier 
diagram. With proper provision for expansive 
working and equally efficient detail design, the 
potential increase in thermal efficiency of a 
350 lb engine over a 180 1b engine is approxi- 
mately 29 per cent, or, for example, of a 225 Ib 
engine over a 180lb engine, approximately 
10 per cent. The published results of tests, 
on British railways, showed that the G.W.R. 
“* Castle ’’ four-cylinder 4-6-0, an outstanding 
example of efficient design working at 225 lb 
had a -maximum overall (actual) thermal 
efficiency approximately 19 per cent higher than 
the contemporary and largely comparable 
L.M.S. (L. and Y.) four-cylinder 4-6-0 working 
at 180 lb. 

The 1928 L.N.E.R. tests of two similar 
three-cylinder “ Pacifics,”” one with 20in by 
26in cylinders, working at 180 lb per square inch, 
and the other with 18}in by 26in cylinders, 
working at 220 lb per square inch, giving exactly 
the same tractive effort, and identical in all 
other respects, proved that higher boiler pressure 
confers no advantage in increasing thermal 
efficiency if no provision is made for more 
expansive working. Probably for that reason 
the subsequent class ‘‘ A 3’ “‘ Pacifics ’”’ work- 
ing at 220lb had 19in by 26in cylinders and 
larger superheaters, and were more efficient 
locomotives. 

R. Opts, B.Sc., M.I.C.E., M.I.Mech.E. 

London, August 28th. 


LOAD-CARRYING CAPACITY OF THE OIL 
FILM BETWEEN GEAR TEETH 


Sir,—I write without any special knowledge 
* of gear or lubrication technology and for that 
reason I may be ignorant of some well-accepted 
notions that would resolve my difficulties, but 
it is not clear to me that Ewen M‘Ewen’s 
article on “‘The Load Carrying Capacity of 
the Oil Film between Gear Teeth” actually 
gives information on that subject. 

The description seems to refer to the condi- 
tions in an oil film drawn between a flat surface 
and one of radius r, separated by a distance h, 
and having relative velocity v, the conclusion 
being that the total force exerted by the 
oil perpendicularly to the flat surface is 
P=3-924 por /h,. 

As applied to gear teeth under known loading, 
this is an equation for determining h,, the greater 
the load, the smaller being the value of h,, 
although it can never reach zero. Is it to be 
concluded that the value of h, determines 
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whether or not the oil is capable of maintaining 
the assumed conditions ? 

If so, it appears necessary to have some 
information on the relation between the 
minimum safe value of kh, and the physical 
properties of the lubricant as it passes through 
the minimum clearance. It is not clear how 
to ascertain just what those properties are, 
because if v is high enough, the rate of heat 
generation by internal friction in the oil will 
cause its temperature to rise appreciably, and so 
its viscosity at the minimum gap may not be the 
same as that of the oil on the unloaded parts 
of the teeth. In the development cf the equa- 
tion P=3-924 pur/h,, however, p has been 
treated as a constant, which has certainly helped 
to make equation (1) readily integrable, but 
raises doubts about its correlation with the 
physical conditions. S. R. CaRRINGTON 

Boston Spa, Yorks, September 4th. 


Sir,—I have read with great interest Pro- 
fessor Ewen M‘Ewen’s article on this subject 
and would like very much to believe that it is 
as simple as he suggests. His conclusion 
expressed in equation (13) may incline readers 
to the belief (suspected already to be held in 
some quarters, and that is. why this warning 
is given) that the load capacity of an oil film 
between gear teeth increases with the relative 
velocity of the surfaces. In actual fact, with 
oil fed to the gears at constant viscosity and 
temperature, the scuffing load falls as the speed 
rises in ranges higher than about 100ft per 
minute. This applies in gears of ordinary dimen- 
sions and made from conventional materials. 
The analysis given is based on the assumption 
that the viscosity of the oil remains constant 
despite changes in pressure and temperature 
as it passes between the loaded surfaces, but 
it is not obvious that this assumption is justi- 
fiable. Consequently, caution must be used 
before drawing any conclusion from equation 
(13). Moreover, it must be realised that h, 
is not an independent variable and cannot 
be assumed to remain constant if any of the 
quantities P, yp, v and.r is varied. 

W. A. Tupi, D.Sc., M.I.Mech.E., 
David Brown and Sons (Huddersfield), Ltd. 
Huddersfield, September 3rd. 


WATER SUPPLY OF GREATER LONDON 


Srr,—The series of articles on ‘‘ The Water 
Supply of Greater London,” by Dr. H. W. 
Dickinson, is of very considerable interest, and 
I hope that, when publication is completed, the 
articles will be made available in a collected 
form. 

As a one-time resident of Hampstead, I was 
particularly interested in the references to that 
district in the article in your issue of September 
3, 1948, and also a little puzzled by the descrip- 
tion of eight Highgate ponds being in the Vale of 
Health. A little amplification here might 
prevent confusion, as to-day there are nine 
ponds on Hampstead Heath, which were 
obviously man-made some considerable time 
ago, three of these comparatively close to Pond 
Street and six at Highgate in a valley always 
known, to me at least, as Nightingale Valley. 
The pond at the Vale of Health would appear 
to be natural in origin and is, in fact, the source 
of the Fleet River, which now flows into a small 
pond recently added to the three referred to 
above. It is these three ponds that were used 
until recently for supplying water to the Smith- 
field Cattle Market (the Caledonian Market at 
Islington and not, of course, the Meat Market 
at Smithfield), and I remember the site of the 
turncock’s house at the junction of Willow 
Road and South End Road. The well referred to 
in this connection should, I imagine, have been 
said to be in Gayton Road and not Payton 
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Road. So far as the Highgate ponds are Con. 
cerned, I have been told that they were forme; 
in the course of a small stream which rose some 
where in Kenwood and joined the Fleet Rive 
in the neighbourhood of Kentish Town. 
W. H. Deven, 
Ewell, Surrey, September 6th — 


The Welsh Industries Fair 


Tue Welsh Industries Fair, which is t!.e thin 
of its kind to be organised by the National 
Industrial Development Council of Wales anq 
Monmouthshire, opened at Cardiff on Monday 
last, September 6th, and closes to-morroy, 
September llth. The Fair presents a repr. 
sentative display of the products of Welsh 
industries, including the manufactures of 
several electrical and light engineering firms, 
The opening ceremony was performed by the 
Parliamentary Secretary to the Ministry of 
Labour, Mr. Ness Edwards, who, referring to 
redundancy at the Welsh trading estates, said 
that much of it had been caused by change-over 
in production, by transfer of production to 
new factories, and by the Government's policy 
of using scarce materials for the manufacture 
of essential goods. He went on to give an 
assurance, however, that new undertaki 
in the development areas would continue to 
receive preferential allocations of scarce raw 
materials, provided that their production was 
kept in line with Government policy. Mr, 
Edwards claimed that the economic life of 
Wales had been revitalised to a remarkable 
degree, as ten years ago there had been more 
than 160,000 unemployed compared with 
40,000 to-day. He added that the Fair and the 
present volume of employment represented the 
implementation of only 50 per cent of the 
planned programme of industrial expansion 
for Wales. 


Literature 


SHORT NOTICES 


Practical Drawing. By H. F. Tirrell, 
London: Macmillan and Co., Ltd. 7s. 6d.-- 
The purpose of this book is to provide a course 
giving the basic principles of plane and solid 
geometry with an introduction to technical 
drawing. The opening chapters deal with 
equipment, conventions and lettering, together 
with simple geometry. Some pages are then 
devoted to the joining of lines and curves and 
the construction of an ellipse by various 
methods, with examples of their application 
to machine drawing. Orthographic projection 
is next dealt with very thoroughly, and this 
section of the book, like all the others, is pro- 
fusely illustrated. The author then goes on to 
describe the pictorial representation of solids, 
isometric and oblique projection and freehand 
sketching, concluding with a miscellaneous 
chapter of work for the more advanced student. 
Each chapter is completed with a set of exercises 
the answers to which are given at the end of 
the book, This work is well written and illus- 
trated, and should prove of value to the junior 
student. 





BOOKS RECEIVED 


The Law in Relation to Partners. By Peter 
Elman. London: Stevens and Sons, Ltd., 119 and 
120, Chancery Lane, W.C.2. Price 4s. 

Practical Armature Winding. By Alfred H. 
Avery. London: Percival Marshall and Oo., Ltd., 
23, Great Queen Street, W.C.2. Price 3s, 6d, 

Moulding of Plastics. By Frank H. Lambert 
London: George Newnes, Ltd., Tower House, 
Southampton Street, Strand, W.C.2. Price 21s. 

Planning Industrial Structures. By Clarence W. 
Dunham. London: McGraw-Hill Publishing Com- 
pany, Ltd,, Aldwych House, W.C.2. Price 36s. 

The Law of Trade Unions. By H. Samuels. 
Third edition. London: Stevens and Sons, Ltd., 
119 and 120, Chancery Lane, W.C.2. Price 6s. 
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Historic Researches” 


No. XXXVIII—POSITIVE RAYS AND ISOTOPES 
(Continued from page 241, September 3rd) 


OLLOWING Aston’s confirmation of the 

accepted chemical figure for the atomic 
weight of hydrogen, intense and widespread 
efforts were made to evaluate with increased 
recision the relative masses of the isotopes 
ofthe elements.t It was no longer of supreme 
interest or importance to demonstrate that 
these masses were, without exception, denoted 
by exactly whole numbers. If, on fuller 
investigation, they. were proved to depart 
slightly from integrality, Prout’s hypothesis 
would not thereby be invalidated. All 
that would be involved would be a small 
adjustment of the figure representing the 
loss of mass which, it now seemed to be 
implied, accompanied the building up of 
the isotopes from atoms of hydrogen. The 
extent to which the old doctrine of the 
conservation of matter was not followed in 
the building-up process had become the 
major factor demanding study. 

In passing it may be noted that had the 
physicists of, say, 1820, been willing to 
abandon that doctrine they would, in 
theory at least, have found an easy way of 
reconciling with Prout’s hypothesis the 
existence of elements possessing atomic 
weights which were definitely not whole 
numbers. They might, for instance, have 
argued that an atom of chlorine was formed 
by the union of 36 hydrogen atoms and that 
in the building-up process a mass equivalent 
to that of about half a hydrogen atom dis- 
appeared, They did not, however, choose 
to argue in this manner. They elected to 
preserve their faith in the conservation of 
matter as an inviolable principle of Nature 
and of necessity were forced to reject 
Prout’s hypothesis. A century later their 
descendants, faced with. fundamentally the 
same problem, reversed this procedure. 
They accepted Prout’s hypothesis as being 
applicable to the composition of isotopes 
and, when it was discovered that it could 
not be invariably and exactly reconciled 
with the conservation of matter, they had no 
hesitation in abandoning their belief in the 
classical doctrine. 

The physicists of the twentieth century 
did not follow this course capriciously. 
They were impelled towards it by the 
momentous discovery of isotopy. The facts 
accumulated regarding that phenomenon 
were all consistent with the truth of Prout’s 
hypothesis to at least a first degree of 
approximation. To explain the second order 
discrepancies when they were revealed the 
independently developed theory of relativity 

* . “ nts ” ppeared 
14, 1 eniho ieee Noe IV, Veni vi, on * The one. 


nical Equivalent of Heat,” a; September 29, 
October 6 and 13, 1944; Nos. , VIII and IX, on 
“ Electro- ics,” aj rae March 9, 16 and 23, 
1945; Nos. "XI and XI ;on aah th: tee res tes i- 
ments,” appeared August 3, 10 , 1945; Nos. 
and xiv" on “ Specific, Latent and Atomic Heats,” 
Beceed December 7 and 14, 1945; Nos. XV, XVI, 
II and XVIII, on “‘ Chemical Elements and Atoms,” 
SS ame August 2, 9, 16 and 23, 1946; Nos. XIX and 
, on & The Classification of the Elements,” aj 
27 and October 4, 1946; Nos, XXI, 4 
XXIII and XXIV, on “ Molecular Physics,” a: 
March 28, April 4, 11 and 18, 1947; Nos. XXV, VI, 
XXVII and XXVIII, on “Conduction of Electricity 
Through Liquids,” appeared October 24 and 31, Novem- 
ber 7 and 14, 1947; Nos. XXIX, XXX, XXXI and 
XXXII, on “ Conduction of Electricity Through Gases,” 
appeared March 12, 19, 26, April 2, 1948; No. XXXIIT 
on “ X-Rays,” appeared June 11, 1948. 





Sent h 





tIn accordance with modern custom the term 
“isotope” is here used to cover the atoms composing 
any “single” element as well as each variety of the 
atoms composing any ‘‘ multiple ” element. This usage, 
although hardly justifiable etymologically, is verbally 
economical. 


was at hand. The equivalence of mass and 
energy which that theory postulated rendered 
the abandonment of the inherited belief 
in the conservation of matter not merely 
convenient, but logical. 

In 1927 Aston constructed a second mass 
spectrograph similar in principle to his first 
but ten times as precise with respect to 
the comparison of isotopic masses. Other 
physicists pursued the same object notably 
K. T. Bainbridge, in America, who, in 1933, 
developed a mass spectrograph of still 
higher precision in which the principles 
previously employed by Thomson, Aston 
and Dempster were combined. 

With these and other improved means 
the fundamental facts concerning the pheno- 
menon of isotopy have now been recorded 
with fair completeness. The relative isotopic 
masses are to-day known with precision 
to the fourth and in many cases to the fifth 
place of decimals. Turning, for example, 
to neon, the element which may be said 
to have initiated the intensive study of 
isotopy, we find that its two isotopes, at 
first believed to have relative masses of 20 
and 22, are now credited with masses of 
19-99889 and 21-99858 respectively. In 
addition, neon has been found to have two 
other isotopes of much less abundance, 
having relative masses of the order of 
19 and 21. 

Most of the elements which at first were 
thought to be “single” have been found 
to be ‘ multiple.” Nitrogen, for instance, 
is now known to consist predominantly of 
an isotope of relative mass 14-00753, 
accompanied by three very scarce isotopes 
with masses of the order of 13, 15 and 16. 
Helium has been found to have a principal 
isotope of relative mass 4-00386, and three 
other very scarce isotopes with relative 
masses differing very slightly from 3, 5 and 6. 

A startling and unsettling discovery in 
this section of the field was made in 1929 by 
the American physicists Giauque and John- 
ston. They showed that even oxygen, the 
standard element, was not “single,” but 
consisted of a mixture of at least three 
isotopes of which one, the lightest, was 
present to the extent of about 99-76 per 
cent. This discovery, it should be noted, 
was not made by means of a mass spectro- 
graph, but by an alternative method of 
determining relative isotopic masses which 
had in the meantime been developed. That 
method, it is here sufficient to say, was based 
on a refined examination of the lines exhibited 
in the visible or optical spectra of incandescent 
gases and vapours. The positions of those 
lines are determined in a known manner by, 
among other factors, the masses of the atoms 
composing the incandescent substance. 

_ The discovery of the isotopy of oxygen was 
of great significance and, as we shall see 
presently, led to a practical development of 
high importance. Its significance lay in the 
fact that since oxygen consisted of a mixture 
of at least three isotopes, the conventional 
figure of 16-0000 for its atomic weight would 
now have to be re-assigned to the relative 
mass of one of its isotopes. Naturally, the 
choice fell on the lightest and most abundant. 
On this basis the two higher isotopes had 
relative masses of the order of 17 and 18. 


Subsequently a fourth and still rarer isotope - 


of oxygen was discovered having a relative 
mass of the order 15. The four oxygen 
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isotopes are now credited with relative 
masses of 15-0078, 16-00000, 17°00450 and 
18-00485. 

It will be recalled that in 1920 Aston had 
shown that the atomic weight of hydrogen as 
determined by means of the mass spectro- 
graph was in close agreement with the figure 
yielded by chemical methods. With his im- 
proved mass spectrograph he brought the two 
values into still closer agreement. He came 
to the conclusion that the true physical value 
was 1-00777. A careful study of the results 
recorded by the world’s leading chemists over 
the preceding fifty years led to the con- 
clusion that the most probable chemical 
value was 1-00778. 

The almost exact identity of these two 
figures was held to imply that hydrogen was 
a “single” element. It was argued that if 
hydrogen were a “ multiple’ element, com- 
posed, say, of a mixture of two isotopes of 
relative masses 1 and 2 approximately, it 
would have given two lines in the mass 
spectrograph. The second line had not been 
detected. That fact, however, was not con- 
clusive. The second line coinciding, as it 
would do, with the hydrogen molecule line or 
the doubly-ionised helium line, might have 
been overlooked.. But if there were a second 
line, the first would not tell the whole story. 
The value of the atomic weight deduced from 
the first line alone ought to be less than the 
chemical value which naturally would be the 
mean value of the two isotopic masses. 
Hence since the physical and chemical values 
were in almost exact accord, the inference 
was that there was no second line in the mass 
spectrum of hydrogen or, in other words, 
that hydrogen was a “ single ”’ element. 

The discovery of the isotopy of oxygen at 
once destroyed the validity of this argument. 
The datum relatively to which the chemists 
had been measuring the atomic weight of 
hydrogen was now revealed to be different 
from that used in the mass spectrograph. 
The chemists had been applying the figure 
16-00000 to a mixture of three—actually 
four—isotopes. The line in the mass spec- 
trum to which that figure had been applied 
was really that corresponding to the lightest 
and most abundant of the three isotopes. 

The supposed agreement between the 
physical and chemical values of the atomic 
weight of hydrogen was illusory. It was 
merely an accident springing from the 
unsuspected difference between the physical 
and chemical datum lines. With a know- 
ledge of the relative abundances of the 
oxygen isotopes it was easy to bring the two 
values on to the same basis. Adjusting his 
physical value to the chemical standard, 
Aston calculated that the real comparable 
figure for the atomic weight of hydrogen was 
1-00756. Correctly judged, therefore, there 
was a discrepancy between the physical and 
chemical values of the atomic weight of 
hydrogen. Further, because the adjusted 
physical value, 1-00756, was less than the 
chemical, 1-00778, the discrepancy was con- 
sistent with the existence of isotopy in 
hydrogen. - It would be completely accounted 
for if normal hydrogen consisted of a mixture 
of atoms of relative masses 1 and 2 in the 
proportion of 22 of the heavier out of 100,778, 
or one in about 4500. 

It might be thought that the discrepancy 
could be written off as being due to experi- 
mental errors. The delicacy of the experi- 
mental methods and equipment behind the 
figures was, however, such as to make that 
conclusion untenable. The discrepancy, or 
at least a large part of it, was undoubtedly 
genuine. That being so, close attention was 
given to the possibility of isolating the 
heavier isotope of hydrogen from the lighter. 
The chances of being able to do so were 
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favourable in one respect. In the case, say, 
of neon the isotope of mass 22 was only some 
10 per cent heavier than the lighter, of mass 
20. In the case of hydrogen the assumed 
isotope of mass 2 would be 100 per cent 
heavier than the lighter. There would there- 
fore be a correspondingly increased response 
to any method of separation based on the 
difference of mass of the isotopes. 

It was naturally realised that an alter- 
native method of demonstrating the existence 
of a heavy isotope of hydrogen was provided 
by the consideration that its oxide ought to 
be responsible for a form of water heavier than 
ordinary water. To proceed along the line 
thus indicated would, however, sacrifice the 
advantage of greatly different isotopic 
weights. The oxide of the heavier hydrogen 
isotope, conveniently expressed by 7H,0, 
would have a molecular weight 20, only two 
digits greater than the molecular weight, 18, 
of the lighter oxide, 1H,O. Nevertheless, the 
implication was that the density of pure 
heavy water ought to be about 1-11 times 
that of ordinary water, a figure which would 
be readily measurable. 

First success in the detection of the 
anticipated heavier isotope of hydrogen was 
recorded in 1932 by the American physicists, 
H. C. Urey, F. G. Brickwedde and G. M. 
Murphy. Their method consisted of evaporat- 
ing liquid hydrogen in a manner similar to 
that employed in the preparation of oxygen 
from liquid air. If hydrogen consisted of 
a mixture of two isotopes, then, like the 
nitrogen in the analogous case, the lighter 
isotope should evaporate at a higher rate 
than the heavier. -After the evaporation 
had proceeded to a point short of completion, 
Urey and his colleagues found that the 
residual liquid, when examined by means 
of ah optical spectroscope, showed that 
atoms of relative mass 2 were present in it. 


In the same year, 1932, Washburn and 
Urey discovered that the water in old 
electrolytic cells had a higher density than 


ordinary water. The implication seemed to 
be that the oxide of the lighter isotope of 
hydrogen responded to electrolysis at a 
higher rate than the oxide of the heavier 
isotope. This consideration suggested the 
possibility of the “ electrolytic enrichment ” 
of water and of the development of a 
process for the manufacture of heavy water. 

A vast amount of world-wide research 
was now begun. In 1933 the American 
physicists, Taylor, Eyring and Frost evolved 
a procedure which set the pattern of future 
progress. An aqueous solution of caustic 
soda of specified strength—20 grammes per 
litre—was electrolysed between iron or 
nickel] electrodes. When the volume of the 
liquid had been reduced to one-tenth the 
process was stopped. Nine-tenths of the 
residual liquid was then abstracted and 
evaporated to dryness, the distillate being 
condensed and returned to the electrolytic 
cell. In this way the alkalinity of the solution 
was restored to its original value. The 
electrolysis was then resumed for a second 
similar stage. In all, seven stages of elec- 
trolysis were carried out. At the end of 
each stage the density of the water yielded 
by it was measured. From the density 
figure at the end of any stage it was readily 
possible to calculate what percentage of 
the hydrogen in the water yielded by that 
stage was of the heavy kind. 

The following table gives the results :— 


Density Heavy hydrogen, 


Stage No. 
per cent 
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Starting with 610 gallons of the electrolytic 
solution the experimenters in this way 
finally obtained 82 cubic centimetres of 
99 per cent pure heavy water, or, roughly 
speaking, to produce lg of heavy water 
required the treatment of about 34,000g 
of ordinary water. These figures, it should 
be noted, do not indicate the amount of 
heavy water present in the original 610 
gallons. During each stage an undetermined 
percentage of the hydrogen given off at the 
negative electrode would be of the heavy 
variety. 

The interest and importance, both physical 
and chemical, of the heavy isotope of 
hydrogen were so great that at an early 
date after its discovery it was felt desirable 
to give it a special name. After some dis- 
cussion the name “ deuterium ”’ was adopted 
at the suggestion of Urey and his colleagues, 
and the corresponding chemical symbol 
chosen for it was D. Thus heavy water is now 
known scientifically as ‘‘ deuterium oxide,” 
and is represented chemically by D,O.. The 
lighter isotope of hydrogen is known as 
“ protium,” but no chemical symbol other 
than +H has been assigned to it. Subse- 
quently to the discovery of deuterium a 
third isotope of hydrogen of relative mass 
of the order 3 was found to exist. It was 
appropriately named “tritium,” and is 
represented symbolically by 3H. The term 
‘“hydrogen”’ is now by general consent 
applied to the element as ordinarily pre- 
pared and consisting of a mixture of all 
three isotopes. 

According to recent determinations, the 
relative masses of the three hydrogen 
isotopes, taking the most abundant isotope 
of oxygen as having a mass of 16-00000, 
are as follows :— 

1-00813 


2-01473 
3°01700 


Protium,'H...  ... : 
Deuterium, *H or D ... 
Tritium, *H 
The abundance of deuterium has been found 
to be in good keeping with the forecast. 
About one hydrogen atom out of every 
5000 is now known to be of the deuterium 
variety. 

The figures given above call for two 
comments. In the first place the mass 
assigned to the protium isotope is not in 
agreement with Aston’s adjusted figure of 
1-00756. The explanation is important. 
It lies in the fact that Aston’s figure repre- 
sented the mass of the positively charged 
isotope—that is to say, of the protium isotope 
stripped of its one and only electron. The 
mass of an electron is about 1/1840 that of a 
hydrogen atom. If we add that mass to 
Aston’s figure we get almost exactly the 
mass of the neutral protium isotope given 
above. The point is of importance because 
the protium isotope stripped of its electron 
is the “‘ proton ”’ of nuclear physics, one of the 
fundamental particles entering into the 
composition of the atoms of all the elements. 
The mass of the proton is therefore Aston’s 
figure of 1-00756, and is less by the mass of 
one electron than the mass of the protium 
isotope of hydrogen. 

In the second place, the figures explain the 
reason why the existence of deuterium was 
not detected by means of the earlier patterns 
of mass spectrograph Its mass is 2-01473, 
whereas the mass of the diatomic molecule of 
protium is 2-01626. The two values were 
too close to be resolved distinctly. After the 
existence of deuterium had been detected by 
means of the optical spectroscopic method, 
physicists naturally sought to confirm the 
discovery by means of the mass spectrograph. 
In 1936 Bainbridge and Jordan, with the 
improved equipment by then available, had 
little difficulty in separating the deuterium 
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line from the protium molecule line by a 
distance which, even before enlargement o 
the record on the photographic plate 
amounted to something over !/,,in. 


SEPARATION OF DEUTERIUM FROM MOLECULAR 
HYDROGEN (BAINBRIDGE AND JORDAN) 


With three isotopes of hydrogen and four 
of oxygen twelve different kinds of ‘‘ water ” 
ought, at least in theory, to exist in addition 
to ordinary water, which is a mixture of these 
twelve kinds. One of them, 'H,!50, deserves 
the title “‘light water,’ while ten of them 
ranging from 'H,!70 to §H,!80 should com. 
pete for the name “‘ heavy water.” Some of 
these watery compounds consisting of the 
union of the rarer isotopes of hydrogen with 
the rarer isotopes of oxygen, are not likely 
to be isolated without the expenditure of a 
prohibitive amount of time and material and, 
further, may be found to be unstable. The 
isolation of some of the others appears, how- 
ever, to be practicable and physically possible. 

With the discovery of the isotopy of 
oxygen and hydrogen, attention was directed 
to other elements which had previously been 
thought to be “single.” In nearly every 
instance they were eventually resolved into 
two or more isotopes. Indeed, the evidence 
at present available suggests that every 
element is of the “ multiple ’’ kind, with the 
possible exceptions of gold and one or two of 
the rare earth elements. 

In every case the relative isotopic masses— 
excluding that of 160, which is taken ag being 
16-00000—are very nearly, but not quite, 
whole numbers. Sometimes they are slightly 
greater than whole numbers, but just about 
as frequently they are slightly less. The 
extent to which the isotopic masses exceed or 
fall short of being whole numbers is a subject 
of fundamental importance because of its 
bearing on the loss—or gain—of mass accom- 
panying the building up of the elements from 
primordial particles in accordance with the 
revived Prout’s hypothesis. 

Aston in 1927 was the first to study this 
aspect of the subject methodically. He 
expressed his results in terms of what he 
called “ packing fractions.” If M was the 
mass of an isotope of any element and A was 
the whole number nearest to it, then the 
difference M—A was called the ‘ mass 
defect.’’ The packing fraction was defined as 
the ratio of the mass defect to the whole 
number A. 

When the packing fractions were plotted 
against the atomic weights of the elements it 
was found that a fair curve was obtained. 
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The curve started at a high positive value for 
hydrogen, descended steeply to zero for 
oxygen, reached a minimum value for nickel, 
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ASTON'S CURVE OF ‘* PACKING FRACTIONS "’ 


returned to zero for mercury and thereafter 
became positive again. 

Subsequent discoveries and more refined 
knowledge of isotopic masses have somewhat 
disturbed the smoothness of Aston’s curve. 
For example, while it naturally remains true 
that the most abundant isotope of oxygen has 
zero packing fraction, each of the three rarer 
isotopes has a different value quite definitely 
greater than zero. It remains true, however, 
that irregularities of this nature being 
smoothed out, Aston’s curve is a fair general 
representation of the manner in which the 
isotopic masses of the elements depart from 
integrality. 

What lies behind the phenomenon of 
isotopy ? We have presented a summary 
of the facts concerning it gathered by experi- 
ment. But what is the explanation of these 
facts? In particular what difference in the 
constitution of the isoiopes of any one 
element accounts for the difference in their 
mass, and yet leaves their chemical properties 
the same ¢ Physicists, headed by Ruther- 
ford, at one time believed that the building 
stones of the elements consisted solely of 
negatively charged electrons and positively 
charged atoms of hydrogen or protons, as 
they came to be called. But the more the 
facts of isotopy were studied the clearer did 
it become that there was some factor which 
was missing. The circumstances seemed to 
demand the existence of a third kind of 
building stone, a particle possessing mass, 
but carrying no electrical charge. A given 
group of protons and electrons might have 
included within it one, two or more of 
these neutral particles, and as the number 
of them was increased so would the total 
mass of the group become greater in steps, 
thereby giving rise to isotopes of the element 
of which the group formed an atom. The 

fact that the supposed particles were elec- 
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trically neutral would presumably explain 
why the isotopes of any element were 
chemically identical. It would also explain 
why no trace of them had been detected 
in the mass spectrograph. Being neutral 
they would be wholly indifferent to the 
electric and magnetic fields of that 
instrument. 

The first experimental evidence—although 
it was not immediately recognised as such— 
of the existence of primordial neutral particles 
was provided by certain results in the 
field of radio-activity recorded in 1930 by 
the German physicists Bothe and Becker. 
Further evidence pointing more or less 
clearly m the same direction came in 1932 
from the French physicist Irene Curie and 
her husband, F. Joliot. Later in the same 
year James Chadwick, working at the 
Yavendish Laboratory, Cambridge, obtained 
direct and convincing evidence, during 
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experiments on the artificial disintegration 
of the elements, that uncharged particles 
of mass slightly greater than that of the 
proton definitely existed. 

But having carried our story as far as 
the discovery of the neutron we have fairly 
entered the field of nuclear physics. A 
historical survey of that vast and portentous 
development of science must be reserved for 
presentation at a future date. 





Arrangements are now under consideration 
for the re-publication of Articles Nos. 
I—XXXVIII of this series in book form. 
Paper shortage and book-binding difficulties 
may impose restrictions on the size and style 
of the edition. Readers interested in obtaining 
copies of the projected book should, in the first 
instance, write as soon as possible to The 
Manager of * The Engineer,” 28, Essex Street, 
Strand, London, W.C.2. 


Vickers °° Viscount ’’ Airliner 


ECENTLY, a demonstration was given in 

the presence of the Minister of Supply, Mr. 
G. R. Strauss, of the prototype Vickers 
** Viscount ” airliner, at Wisley aerodrome, 
near the Vickers-Armstrongs Aviation Divi- 
sion’s works at Weybridge. Accompanying 
illustrations show the machine on the ground 
and in flight on that occasion. 

Referring to the work done on the design and 
construction of this new aircraft, Mr. Strauss 
referred to the important information which, 
he felt, would be gained from the two proto- 
types for which contracts had been given. 
[The second prototype is to have Napier 
**Naiad”’ instead of Rolls-Royce ‘ Dart” 
propeller-turbine units.}] Sir Hew Kilner, 
managing director of the Aircraft Division of 
the company, in reply to the Minister’s speech, 
supported him strongly on the question of 
Government assistance to research and develop- 
ment. Referring to the ‘‘ Viscount,’’ Sir Hew 
stated that it was specifically designed to 
replace the “‘ Viking ’’ on the B.E.A. European 
routes when the “ Viking’ had finished its 
useful life and was due to be replaced in 1951 or 
1952. Very wisely it had been designed and the 
prototype had been built in sufficient time for 
the aircraft to be given adequate flying under 
operating conditions. The specification had 
been laid down in great detail, particularly as 
regards the type of engine, and the first proto- 
type had been built very quickly. It was 
therefore a shock to the company when in the 
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** VISCOUNT ** 


PROPELLER-TURBINE AIRLINER 


autumn of last year it was decided that that 
particular form of aircraft was no longer in 
accordance with the requirements of B.E.A. 
and that the ‘‘ Ambassador ”’ was to be adopted 
as the “‘ Viking ’’ replacement. Sir Hew under- 
stood that the main factor in the decision was 
doubt as to whether it would prove economical 
in operation. He went on to say that this 
country was far ahead with design and develop- 
ment of turbo-propelle: engines, which, it was 
generally understood, were to be the future 
engines of commercial aircraft. It was there- 
fore astounding to learn that it was the inclusion 
of these very engines which had led to the dis- 
carding of the “ Viscount.” 

Sir Hew Kilner also referred to the speed with 
which this entirely new aircraft was designed 
and built. A contract was received for the 
design in March, 1946, and the first prototype 
flew in July, 1948. How much of that satis- 
factory achievement was due to the fact that 
in the last nine months no Corporation had 
taken any interest in the aircraft, and in conse- 
quence the firm had only itself to satisfy, was, 
he said, a matter worthy of contemplation. 


Tue “ Viscount ”’ AIRLINER 
The Vickers “‘ Viscount ”’ is the first civil 
transport fitted entirely with propeller-turbine 
engines. Originally intended as a replacement 
for the ‘‘ Viking ” over existing medium-range 
routes throughout the world, it is claimed to 
exceed on all counts the initial requirements 
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laid down for that purpose. It is designed as a 
medium-sized civil transport carrying up to 
thirty-two passengers at high altitude in an air- 
conditioned, pressurised cabin over still air 
ranges of up to 1500 nautical miles, according 
to the pay load carried. The present aircraft 
has four Rolls-Royce “ Dart ’’ propeller-turbine 
engines mounted on the wings. Provision is 
made for the alternative installation of Napier 
“Naiad ” or Armstrong-Siddeley ‘* Mamba ”’ 
propeller-turbine engines. 

An exceptionally high standard of passenger 
comfort has been aimed at, and trials have given 
evidence of a full measure of achievements in 
this respect. In particular, noise level tests in 
the saloons give proof of remarkable success, 
since high and low-frequency noises come’ well 
below the recommended limitations of the 
Royal Aircraft Establishment. This has not 
been achieved before on any aircraft, and 
virtually no vibration is experienced in the 
cabin. The use of propeller-turbines, in con- 
junction with a pressure cabin, contributes con- 
siderably to passenger comfort, since the pilot 
is enabled to select optimum conditions over a 
range extending up to 30,000ft. 

From a point of view of safety the aircraft is 
claimed to be second to none, and the aircraft 
far exceeds all the requirements of I-C.A.O. 
The firm states that the degree of safety 
achieved could only be made possible with pro- 


** VISCOUNT ’’ 


peller-turbines. A combination of low-vola- 
tility kerosene and crash tanks carried in the 
wings reduces fire risk. The airframe itself is of 
rugged construction, and all undercarriage 
units are twin-wheeled, thus eliminating danger 
in the event of a burst tyre. Full thermal de- 
icing is installed, enabling the aircraft to be 
flown in the worst weather conditions. Double- 
slotted flaps allow for safe landings in much 
smaller aerodromes than are customarily used 
by airliners of this size. The power plants are 
easy to maintain and, in the view of the firm, 
give a further proof of the advantages of the 
propeller-turbines over piston engines. A com- 
plete power plant, with propeller, can be 
removed in about half an hour. 

The “ Viscount ’’ is a low-wing monoplane 
with tricycle undercarriage, single fin and 
rudder and conventional controls. All-metal, 
stressed-skin construction is employed through- 
out. All underearriage units are retractable, 
the main units being carried in the inner engine 
nacelles. The nose wheel is steerable on the 
ground. A small, fixed tailwheel is provided, to 
protect the structure in the case of a tail-down 
landing. Main planes and empennage are 
equipped with the most up-to-date system of 
thermal de-icing. The flight deck and saloons 
are fully air conditioned and pressurised. The 
pressure system permits cruising at a maximum 
of 30,000ft with internal conditions equivalent 
to an outside altitude of 8000ft. A table here- 
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with gives the main dimensions and perform- 
ance figures. 
Vickers “‘Viscount ’’ Airliner 
88ft Llin 
74ft 6in 
26ft 9in 
41,000 Ib 


Span ... 

Length 

Height I SO ata 
Take-off weight... ... ...  ... 
Maximum pay load (range 700 
still air nautical miles)... ... 
Maximum pay load (range 1200 
still air nautical miles)... ... 
Pay load index len 


Wing loading at take-off weight 
Maximum still air irs: inesin 


7500 Ib 


4310 lb 
4-17 ton sea miles per 
gallon 
46-3 lb per aq. ft. 
1500 nautical miles 
‘ erformance 
Maximum speed (still air) ... 288 knots at 20,000ft 
Cruising speed (still air) on 72-5 
per cent maximum power ... 
Landing speed (touch-down) ... 
Time to climb 20,000ft at 
41,000 Ib waht Leeds tens pte 
Service ceiling on all engines at 
Ib ; ‘ 


240 knots 
78 knots 


18 minutes 


F ae Se ae 
Service ceiling on three engines 
SRC ees 
Take-off distance to clear 50ft 
ab 60,000 Bk 55666. EP 
Landing distance from 50ft. at 
39,000 Ib sink ‘liegt. alee elie 


21,500ft 
1100 yards 
1100 yards 
STRUCTURE 


The fuselage is of light alloy construction, 
built up of open frames and stringers to which 
the plating is attached. The main plane is con- 
structed of light alloy stressed skin attached to 


IN FLIGHT WITH FLAPS DOWN 


a built-up I-section main spar and to leading 
and trailing edge members and ribs, forming a 
torsion box. Double-slotted trailing edge flaps, 
electrically operated, extend from the wing 
root to the inboard end of the frise type 
ailerons. Tail plane and fin are similarly con- 
structed and the metal elevators and rudder are 
provided with trimming tabs. The tricycle 
undercarriage consists of two twin-wheel main 
units retracting forward into the inner nacelles 
and a steerable, castoring, nose wheel unit, 
which folds forward into a space in the fuselage 
nose below the flight deck. 


PowER PLANTS 


Each of the four Rolls-Royce ‘ Dart” 
engines, driving a constant-speed, fully-feather- 
ing Rotol propeller, is arranged as a compact, 
self-contained unit to facilitate installation and 
removal. It is assembled to an engine mounting 
consisting of a set of vee struts picking up the 
engine at four points. The rear apices of this 
mounting pick up with a further system of 
tubular struts attaching the engine mounting 
to the main wing structure. The engine is com- 
pletely enclosed by folding cowling panels, 
which hinge upward and downward for access. 

The annular air intake at the front of the 
engine is concentrically divided so as both to 
supply air to the compressor and to provide 
cooling for the oil cooler and the front engine 
bay. Air for cooling the combustion bay and 
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for the generators is provided by SCOOps jn 
bulkheads and cowling, Fuel is drawn fro, 
two main groups of five crashproof flexible 
tanks, one group in each main plane, 
maximum fuel capacity is 1200 gallon. 


The 


MAIN SERVICES 


The majority of the main services are gle, 
trically driven. An interesting point in th 
electrical installation is circuit contro! from 4 
single panel in the cockpit, achieved hy ysj 
resettable circuit breakers for both fecder anq 
local circuit protection. Current is supplied by 
four 6-kKW generators. Exceptions are the 
pneumatic system for brakes and calin doop 
sealing, and the blowers for the pre surising 
system. The steering gear for the nose wheel jx 
electro-hydraulic. Undercarriage retrac:ion wil] 
be electrically operated when the necessary 
equipment is available, but is at present carried 
out by hydraulic power. 

De-icing for main planes, tail planes and fin 
is provided by means of a mixture of exhaust 
gases (from all four engines) and air, led t irough 
profile ducts immediately inside the skin of the 
leading edges of those components. Inboard 
engines supply inner planes, tail planes aid fin ; 
outboard engines supply outer main ) lanes, 
In the event of failure of one engine, the whole 
supply from the operative engine on that side is 
switched to the main plane, with a correspond. 
ing reduction in the supply to the tail. When 
the hot gases flow to the end of the ducts they 
are vented to atmosphere through the top 
surface of the planes. The temperature is con- 
trolled by means of a thermostatically operated 
mixing chamber, which mixes the exhaust 
gases with outside air. 

Three constant-delivery superchargers, cne 
driven by the inner port engine and one by each 
of the two starboard engines, supply air under 
pressure to the interior of the fuselage at a rate 
of 54lb per minute. This is equivalent, for 
thirty-two pasengers and a crew of four, to an 
individual supply of 14 lb per minute per person. 
As the delivery volume is high, no recirculation 
is necessary. The air is exhausted to atmo- 
sphere through a controlled discharge valve 
below the cabin floor. The internal temperature 
is controlled by a thermostat operating a 
number of valves through an electric actuator. 
Action is completely automatic once the desired 
temperature is selected by the steward. Con- 
stant temperature is maintained by passing the 
air through a series of heating, cooling and 
refrigerating units, which are automatically 
selected by the thermostat according to the con- 
ditions required. Silencers are also fitted. 
The capacity of the superchargers is such that 
any one is sufficient to maintain 8000ft con- 
ditions inside the aircraft up to an altitude of 
30,000ft. An inwards relief valve ensures that 
outside pressure can never exceed inside 
pressure. 
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London Transport and the 
Olympic Games 


THE Olympic Games introduced the largest 
special . traffic problem experienced in the 
London area since wartime mass evacuations 
and troop movements, and the success of the 
special arrangements made by London Trans- 
port has been made the subject of a special 
review. 

In connection with the Games, the role of 
London Transport was threefold. First, special 
arrangements had to be made for handling 
spectators travelling by rail to Wembley Park, 
who, it is stated, constituted the great bulk of 
the traffic. Secondly, arrangements also had to 
be made for handling spectators travelling to 
Wembley by trolleybus services and, to a lesser 
extent, by Central buses. Thirdly, London 
Transport was charged with the responsibility 
for providing adequate transport for the com- 
petitors and officials between the various centres 
and the venues of the Games. 

The question of transport as & whole was under 
consideration for more than a year, and a special 
committee set up to deal with the subject held 
its first meeting on July 8, 1947, 

In preparation for the Games extensive 
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improvernents were carried out at Wembley 
ark Station at a cost of about £100,000. 
An additional footbridge was provided over the 
dation, with staircases leading to it from all 
six platforms. From the footbridge an open- 
sided gallery was constructed leading to 
aspacious new ticket hall built over the Eastern 
ion steam tracks. From this new ticket hall, 
which communicates with the old ticket hall 
alongside, stairs lead down to a subway 280ft 
long and 1 5ft wide below the junction of Bridge 
Road, Wembley Park Drive, and the newly 
built Olympic Way. 

Special measures to prevent undue crowding 
within the station include an extensive loud- 
speaker system, barriers and gates for canalising 
and controlling the flow of passengers. 

Throughout the period of the Games, traffic 
at Wembley Park Station was extremely 
heavy, the highest figure for any one day being 
50,000 on Saturday, August 7th, the last day of 
the track events. 

Some 483,000 spectators arrived at the station 
during the Games, and a slightly lesser number 
used it daily in the reverse direction. Including 
normal traffic it is estimated that Wembley 
Park Station handled well over 1,000,000 

ngers during the fifteen days of the Games 
fom Thursday, July 29th, to Saturday, 
August 14th. 

The Road Service Operating Departments 
undertook to provide the special services 
required for conveying competitors and officials 
between rail termini, housing centres, training 
centres, and the venues of the Games. The 
number of points served (excluding railway 
termini) totalled ninety. There were twenty-one 
sports venues, forty-five training centres, and 
twenty-four housing centres, and the special 
operations involved the preparation of an 
itinerary of about 550 routes to be followed by 
drivers. Routes were selected, as far as possible, 
to avoid heavily congested traffic points, and 
the co-operation of the Automobile Association 
and the Royal Automobile Club was obtained 
in providing signs for the guidance of drivers. 

The number of vehicles placed by London 
Transport at the disposal of the organising 
committee for this purpose varied on different 
days from 21 to 118. To enable bus services in 
the Wembley area to be slightly augmented, as 
well as to assist in the provision of vehicles for 
the special services, it was necessary to with- 
draw a number of double-deck buses from 
normal services, the maximum number with- 
drawn at any one time being thirty-five. 

A large number of spectators travelled by 
road to Wembley by trolleybus. In anticipation 
of the additional traffic, arrangements were 
made to run supplementary services, and the 
additions to the normal trolleybus services met 
all demands, despite the heavy attendance of 
80,000 at Wembley on the opening day of the 
Games. 





North of Scotland Hydro- 
Electric Projects 


THE North of Scotland Hydro-Electric Board 
announces that the main contract for the Glen 
Shira project (Constructional Scheme No. 12) 
has been awarded to A. M. Carmichael, Ltd., of 
Edinburgh. The civil engineering consultants 
are Messrs. Babtie, Shaw and Morton, of 
Glasgow. The generating plant will be made at 


Scotstoun, Glasgow, by Harland and Wolff, - 


Ltd., for the English Electric Company, Ltd. 
The Glen Shira project, together with the 
recently published Allt-na-Lairige project, con- 
tracts for which have not yet been placed, will 
produce about 100 million units of electricity 
annually*by harnessing the upper waters of the 
River Shira and the River Fyne. The civil 
engineering works of the Glen Shira project 
are extensive. There will be two dams. The 
larger, comparable in size to that at Loch Sloy, 
will be 130ft high and 2250ft long. The smaller 
dam will be built in two sections, one of con- 
crete, 55ft high and 435ft long, and the other an 
earth bank, 40ft high and 650ft long. The 
water discharged from the main storage loch 
formed by the larger dam will pass through a 
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power station, with an installed capacity of 
5000kW, to the loch formed by the smaller dam. 
The main power station, which wilt have an 
installed capacity of 40,000kW, will be situated 
near Clachan, at the head of Loch Fyne. It 
will be built in an excavation in the hillside. 
There will be fully 44 miles of 10ft diameter 
low and high-pressure tunnels. Apart from 
these main works, the contract includes the 
construction of subsidiary aqueducts, tunnels, 
roads and camps. A quarry will be opened to 
provide all the aggregate for the concrete used 
in the construction of the dams. This will be 
placed in position by means of two aerial cable- 
ways, similar to those in operation at Loch 
Sloy. Some preliminary details of the scheme, 
together with a map of the area and an im- 
pression of the dam, were given in our issue of 
March 7, 1947. 


River Creep SCHEME ABANDONED 


It is also announced that the Hydro-Electric 
Board has decided to accept the recommenda- 
tion of its Fisheries Advisory Committee that 
the River Creed hydro-electric project should 
be abandoned. During the last three years the 
Board has surveyed sources of hydro-electric 
power in Lewis. As a result a scheme was pre- 
pared for the River Creed, which flows into 
Stornoway harbour. Details of the Creed 
scheme were submitted to the Fisheries 
Advisory Committee, but the recommendations 
for the preservation of the salmon stock 
seriously hampered the scheme and rendered it 
uneconomic, 

Electricity is being generated for Stornoway 
and district by extensions of oil-fuelled diesel 
plant at Stornoway generating station. 





Institution of Production 
Engineers’ Associateship 
Examination 


Ir has been announced by the Institution 
of Production Engineers that as from September 
1, 1950, the examination requirements of the 
Institution will undergo considerable alteration. 
In this connection it is proposed to introduce 
an examination for associate membership 
which conforms closely with the existing 
National Certificate schemes in _ technical 
colleges. This examination will be in three 
parts. The first part will cover workshop 
technology, engineering drawing, practical 
mathematics, applied mechanics and English. 
The second part will deal with materials and 
machines, jig and tool design, machine tools, 
metrology, metallurgy, press and sheet metal 
work, plastics, welding, forging, foundry pro- 
cesses, and applied electricity, and is designed 
to provide an opportunity for candidates to 
demonstrate their knowledge of four chosen 
production engineering techniques. The third 
part, which will embody compulsory and 
alternative management subjects, will include 
management principles, production planning 
and work measurement. Each part of the 
examination may be taken separately by a 
eandidate, but he will not be able to take 
separate subjects in any part without permission 
from the Council of the Institution. In its 
announcement the Institution points out that 
the introduction of an associate membership 
examination is in conformity with the pro- 
nouncement of the Minister of Education at the 
inaugural meeting of the National Advisory 
Council for Education in Industry and Com- 
merce, in which he directed particular attention 
to higher technology in management. 


—_~_——__—_ 


HARVESTING OF SEAWEED.—The annual report 
of the Scottish Seaweed Research Association, 
covering the year 1947, makes reference to the 
difficulties encountered in the design of harvesting 
equipment, owing to lack of knowledge on certain 
fundamental factors pertaining to the cutting of 
weed on the sea-bed. The report says that, a trawl 
has been constructed on which different types of fixed 
and moving knives can be fitted at the leading edge. 
The knowledge obtained by trials of this apparatus 
will be used to design @ cutting head which it 
is proposed to operate on the entrainment principle. 
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Magnetic Sheet Steel* 


By D. EDMUNDSON, B.S8c., A.M.LE.E.f 


THE output of magnetic sheet steel for all 
purposes in this country 1s now running at 
about 130,000 tons a year, and demand is 
increasing at such a rate that this will have 
to be doubled in seven years’ time. By far 
the largest, because the least efficient, user 
is the small induction motor, whose core losses 
are high. Very likely, the overall average 
loss per pound, allowing for all scrap, is about 
13W. This means that if all the year’s output 
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Fic. 1—Grain Orientation in Anisotropic Steel 


were operated at once—alternators, trans- 
formers and motors—the iron loss alone would 
amount to over 400,000kW. Fortunately 
this does not happen; but it seems certain 
that to cope with the amount of magnetic 
sheet launched on the country by electrical 
manufacturers every year, a couple of good- 
sized turbo-alternators have to be provided. 
In ten years’ time we shall be needing the 
annual provision of a small power station. 
Imagination boggles at the coal consumption 
demanded by the accumulated losses. 


TRANSFORMER STEELS 


We have every reason, as a nation, for 
wanting to reduce this loss. Direct pressure, 
however, reaches only the transformer designer 
—the least user, and most efficent of all— 
whose customers, particularly export customers, 
are immediately interested in capitalised iron 
losses. It is, therefore, not surprising that 
the only two fundamentally original sheet 
materials have been developed for his use. 
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Fig. 2—Characteristics of Sheets with Random (Isotropic) 
and Preferred (Anisotropic) Orientation 


These are, first, the nickel-iron series of alloys, 
and second, cold-reduced anisotropic silicon- 
iron strip. Neither is any use whatever for 
rotating machinery. In what follows, the 
term “anisotropic strip” will be used for any 
material with a preferred orientation of its 
grains in one direction—usually, that of rolling. 

The vogue of anisotropic strip in America 
is such that it now accounts for at least 70 per 
cent of all transformers, including very large 
units. But it is not yet a serious factor in 
this country. The total present production 


* Lecture. 
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does not exceed 500 tons a year, which is less 
than half of 1 per cent of the total production 
of magnetic sheet. Nevertheless, because of 
the simplicity of its structure it forms a useful 
starting point for the consideration of this 
subject. 

The best anisotropic strip consists of grains 
of silicon-iron uniform in size, purity and 
orientation ; of which qualities the orientation, 
though spectacular, is by no means the most 
important. Fig. 1 shows the ideal orientation, 
looking along the rolling direction of the sheet. 
Since one of the (100) axes of all grains lies 
in this direction, magnetisation can be effected 
up to saturation without recourse to rotational 
processes—that is, purely by domain reversal. 
Its manufacture follows closely the laboratory 
production of single crystals. The steel, by 
being reduced cold instead of hot, is put into 
a critical condition of strain, suitable for the 
encouragement of grain growth. It is then 
decarburised in a moist gas atmosphere, and 
finally annealed at a very high temperature, 
often as much as 1100 deg. Cent., in pure dry 
hydrogen. The final product has a carbon 
content less than 0-01 per cent. 

Now, since a serious change to the use of the 
cold-reduced strip would involve considerable 
installation of new plant at the steelworks, 
it is a fair question whether ordinary hot-rolled 
sheet—the bread and butter of this country’s 
electrical industry at present—would not pro- 
duce equally spectacular results, if given such 
favourable annealing treatments. The very 
best transformer steel, and there is not much 
of it made in Britain to-day, has a loss of 
0-5W per pound at B= 10,000, 50 cycles. The 
very best American anisotropic strip has no 
more than 0-25W per pound. But.supposing 
the hot-rolled sheet were to be subject to 
appropriate treatment so that its impurities 
and grain size were controlled as are those 
of anisotropic strip—suppose, indeed, that it 
differed from the latter only in that its crystals, 
though pure and uniform, were random in 
orientation—then would not its losses be so 
nearly comparable as to make it still a serious 
competitor ? 

Failing the immediate supply of anisotropic 
strip, we are, indeed, working on these lines ; 
but the questions at issue can be clearly seen 
from an examination of Fig..2, which compares 
the essential characteristics of the two materials, 
as they are available to-day. These measure- 
ments were recently made on ordinary com- 
mercial samples. The particular sample of 
“ Crystalloy-’’ which represents anisotropic 
strip is not a good one. At B=10,000 its loss 
is not much lower than the 4 per cent silicon 
hot-rolled sheet. But the contrast is much 
more marked at B= 13,000. Roughly speaking, 
the loss, magnetising current and harmonic 
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Fic. 3—T ypical Distribution Curve of Loss in Samples 
of 324% Silicon Iron 


distortion at B=15,000 in the anisotropic 
strip are all much the same as in the normal 
sheet at B= 13,000, which is about the present 
normal working flux density in transformers. 
This is exactly what one would expect. If 
there is a finite quantity of hysteresis loss 
associated with each domain reversal, then 
materials with favourable preferred orientation 
will always gain by the smaller number, or 
proportion, of active domains necessary to 
support a given flux change. At B=15,000, 
even in an ideal material of random orientation, 
all reversals will have been completed, rotation 
will have set in, and the magnetising current 
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will rise very rapidly. Since, however, the 
favourably directed domains will reverse first, 
it is to beeexpected that at lower densities the 
distinction is far less marked, which is not only 
just what we find, but is an example of the 
dangers of quoting losses at B=10,000, long 
since abandoned in America. 

To sum up, therefore, we may say this: 
that while hysteresis losses in anisotropic 
strip are bound to be lower than in material 


Fic. 4—B.T-H. Whole Sheet Tester 


of random orientation, the difference might 
become insignificant if we remember, first, 
that in practical transformers some of the 
advantage is likely to be lost, and second, 
that whereas the silicon content of cold- 
reduced steel cannot well exceed 3 per cent or 
so, or it would break in manufacture, hot- 
rolled sheet can be made with as much as 5 
per cent silicon, and much lower eddy-current 
loss. Nevertheless, there is no hope of working 
hot-rolled sheets at densities much above 
13,000, because, whatever we may do about 
losses, we cannot reduce either the magnetising 
current or the harmonic distortion, which, 
indeed, become worse with higher silicon. 
Substantial reductions in the size of power 
transformers must await supplies of cold-rolled, 
anisotropic strip. 

Since anisotropic steel can only be used in 
transformers, it is as well to remember what 
a small proportion of our total activity this 
represents. In the B.T-H. organisation we 
find that about 13 per cent only of all our 
magnetic sheet goes into transformers; 20 
per cent into large synchronous machines, 
and 67 per cent into induction motors and 
d.c. machines. This must be fairly representa- 
tive of the industry. For over 85 per cent 
of our requirements our sheet must be isotropic ; 
but that is not to say that it will not be cold- 
reduced. It is as easy to produce random 
orientation as anisotropic steel by this method 
up to about 3 per cent silicon. This cold-rolled 
steel has certain striking advantages, quite 
apart from the circumstances that, with full 
employment, we must not expect to induce 
young men to work at a hot mill at 1000 deg. 
Cent. when they might be manipulating a 
cold-strip mill from the comfortable remoteness 
of a control desk. These advantages are 
uniformity, and freedom from scale. Scale 
is one of our deadliest and least recognised 
enemies. It not only reduces the effective 
space factor and gives rise to excessive losses 
since it is somewhat ferromagnetic, but blunts 
the dies. 

Uniformity is almost impossible to achieve in 
the conditions of a hot mill. The sheets have to 
be rolled six or eight at a time, and all the 
significant -factors are almost impossible to 
control—temperature, reduction and so on. 
Fig. 3 shows the variation in losses over a single 
year ; and yet the range in question has already 
been subjected to selection at the mill. 

How, indeed, is selection to be carried out ? 
‘The variation from sheet to sheet may well be as 
great as from one batch to another. There is 
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only one way to obtain real consisteney, and 
that is to measure the loss in every s).eet, Iti 
not really good enough to snip off a small Otis 
piece and measure that, as was done in Ger. 
many. We have, therefore, constructed a whole 
sheet tester (Fig. 4), which measures t,o loss in 
substantial proportion of each sheet, ff i 
operated by unskilled labour. Tho ossentia) 
circuit is shown in Fig. 5. By the use of graded 
parallel coil sections a substantial region of 
uniform flux density is centrally maintaingg 
Neither the total flux nor the H is constang. 
but by a judicious allowance of air flix in th, 
exciting coil variations in flux density with 
sheet section are arranged so that the \ariation 
in total watts is negligible. Thus wo ayoiq 
having to weigh each sheet. The secondary 
circuit, which includes a mutual inducianeg for 
power factor compensation, is applied to the 
wattmeter through an amplifier which is direct, 
coupled to avoid phase angle errors. ‘hus we 
can use a robust instrument for measuring 5 
or so. 


SHEET STEEL FOR ROTATING MACHINES 


In considering the much greater quantity of 
sheet used for rotating machinery, we must 
recognise at the outset that the problem of what 
we really require is very much more complex 
than for transformers. Preferred orientation 
has been mentioned as taboo ; but if only some. 
one could invent a sheet with a four-square 
orientation it would be an even more striki 
step forward. In the meantime, before deciding 
on suitable treatments, or even type and thick. 
nesses of sheet, it is necessary to appreciate 
what sort of losses actually occur in machines, 
since these may be very different from those ing 
transformer. 

It is well known that, after all legitimate iron 
losses have been calculated, an empirical factor 
has to be allowed for to arrive at the actual 
measured loss. In certain types of large alter. 
nator, for which additional sources of loss are 
certain to be absent, the empirical addition 
seems to be, with too much uniformity for just 
casualness, almost 50 per cent. I have seen 
figures which confirm this for turbo-alternators, 
with a standard deviation of 13 per cent. It is 
equally characteristic of large water-wheel 
alternators, which differ considerably in design. 
Just what does this 50 per cent extra loss really 
represent ? Its uniformity is such that it is 
difficult to believe that it is casual eddy currents 
due to slot filing, or even (if that seemed likely) 
to rotational hysteresis. It may be outside the 
iron altogether—for instance, in the stator 
frame. Its importance lies, for our present 
purpose, in the circumstances that it is quite 
likely to be an eddy current effect. If that were 
so, then improvements in the steel directed 
solely at hysteresis loss (as so many efforts 
indeed are) are a waste of time; indeed, they 
may be positively harmful. 


But if we find it necessary to exercise caution 
in assessing the true demands of the large alter- 
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Fic, 5— Whole Sheet Tester Circuit Diagram 


nator, the problems are small compared with 
those of the induction motor. Now induction 
motors are tremendously important ; they are 
by far the largest individual user of magnetic 
sheet. It is not so much that there is an active 
demand from users of induction motors, as 
there is from users of transformers, for lower 
losses (although before the war many customers 
were ready to pay a higher price for more 
efficient machines). The pressure comes from 
competitive costs of material. If you can 
increase the output of a frame size from 4 h.p. 
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1 Ger, Besides having an apparent core loss of about 
& Whole cent greater than that which would be 
1088 in wleulated, induction motors invariably have a 
It jg «siderable surface loss, which often exceeds 
Ssential all the normal losses by a considerable margin. 
Braded the surface loss occurs at tooth pulsation fre- 
Bion of yencies, in the region of 1000 cycles, in both 
tained, pores and rotor, so that it is likely to be mostly 
ce addy current innature. Quite a proportion may 
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_ must Fig, 6—Flux Wave and Subsidiary Loops in Induction 
F what Motor Teeth 
mplex 
tation not be loss in the iron at all, but damping 
some. current loss in the squirrel cage and other wind- 
quare . But there must be a considerable tooth 
riking pulsation loss, for which it is possible that 
*iding hysteresis may play an important part. Some- 
thick. times the tooth pulsation amplitude may reach 
aciate 20 per cent of the fundamental, on which it is 
hines, a modulation. Fig. 6 shows the actual hyste- 
eina resis loop traversed in such circumstances. 

Now it is well known that the loss represented 
» iron by a subsidiary loop may greatly exceed that 
actor due to a symmetrical loop, when the polarisation 
ctual exceeds @ certain amount. 
alter. It is certain, therefore, that 50-cycle tests in 
S are a Lloyd Fisher square at B=10,000 give no 
ition indication whatever of the usefulness of sheet 
" just for induction motor work. They may be hope- 
seen lessly misleading. Very likely, the resistivity 
tors, would be a better guide. We are considering a 
It is tess in which a 50-cycle wave with a super- 
vheel imposed 1000-eycle ripple is used. But I 
sign, believe that here is scope for considerable 
pally research work on this subject. For instance, 
it is one might construct an ideal machine, designed 
ents not for efficient operation, but expressly so as 
ely) to make the iron losses easily calculable, and 
) the find whether they really 
ator did come out according 
sent toplan. If they did, it 
uite would be very surpris- 
vere , 
ted The lines of develop- 
orts ment of high-class trans- 
hey former sheets, which 

concentrate in a low 
ion hysteresis loss, are prob- 
bar: ably quite the wrong 

ones for the much 

greater quantity of 

sheet destined for in- 

duction motors. Indeed, 

if you were to ask an 

induction motor design- 

er what he _ really 

required, he would pro- 

bably not refer to losses 

at all. What he needs 

is good permeability, 

and that at high 

densities. Maximum 

permeability is a very 

misleading conception, 

because it nearly always 
th occurs in the region 
mn of B=8000, which is 
re of absolutely no 
ic practical interest. Induction motors are always 
e designed so that the highest density is in the 
1S region of 15,000, or often greater, and it is just 
or here where high permeability is needed. 
s At B=15,000 in sheet of random orientation 
e reversal processes will have been completed and 
n domain rotation will commence. We have 
n reached, in fact, the upper portion of the 
. 





magnotisation curve, where the slope tends to 
be constant and the saturation density of para- 
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mount importance. This is the dilemma of the 


induetion motor designer: to keep up this 
permeability in the region of high density he 
must keep his silicon content low, but to reduce 
his tooth frequency losses he needs to keep it 
high. Low silicon, being cheaper and easier to 
punch, usually wins, but American practice is to 
use @ higher silicon content than in this country. 

If there is little hope in improving funda- 
mentally the permeability at densities above 
15,000, there is a great deal to be done at and 
below this figure. In theory, there is no limit 
to the possible reduction in H., The means 
of achieving this are those already referred to— 
uniform grain size and purity. But, however 
good the initial sheet may be, there is a much 
more obvious cause of poor behaviour in the 
cold. work caused by punching. The damage 
is very difficult to assess because it depends so 
much on the state of the die; but it is not 
uncommon for the magnetic qualities of the 
sheet to be seriously impaired for a distance 
of several thousandths of an inch round the 
sheared edge, which is, incidentally, just the 
place where good performance is particularly 
necessary. If we think of a small motor with 
an air gap of no more than about 0-010in, 
even 0:00lin of damage on both stator and 
rotor can increase the effective gap by 20 per 
cent, and things are often much worse. The 
effective section of tooth is reduced, and 
maximum densities still further increased in 
that part of the iron still unaffected. Then 
there are indirect effects due to the virtual 
disappearance of small “ bridges” between 
adjacent teeth. 

These troubles are obviously much more 
serious in small motors than in large ; in fact, 
in any machine (such as inductor alternators) 
where small teeth have to be punched. They 
can be completely overcome by proper annealing 
treatments. We find ourselves tending more 
and more to the annealing of punched lamina- 
tions and complete stators. This question of 
post-punching anneals is not without its 
problems. There is always a serious danger of 
punchings warping. Paper insulation just 
cannot be used, but small motor punchings 
at least are seldom insulated anyway, except 
in so far as nature provides. 

Once annealing is embarked upon, con- 
siderable possibilities are opened up. By the 
use of a suitable atmosphere considerable 
carburisation can be achieved. If only a high 
enough temperature can be used and the 





Fic. 7—Controlled Atmosphere Annealing Furnace 


material is in an initial state of strain, grain 
growth can be encouraged. In a word, all the 
desirable treatments dictated by theory are 
at the disposal of the manufacturer. Why is it 
better to do all this on the finished punching 
rather than at the mill ? First there are still 
very few mills in Britain with the necessary 
controlled atmosphere furnaces. Then there 
is the econcmy in not annealing all the scrap. 
Another: point is that the punching strains 
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can actually be turned to good account, as an 
initiator of grain growth just where it is wanted. 
But perhaps most important of all is this: 
that decarburisation by furnace atmosphere 
cannot be hoped for unless that atmosphere 
has access to the whole sheet surface. At the 
mill, sheets are annealed in 10-ton packs, 
which are for all the world like a solid billet 
of steel. Only the very outer portions can 
hope to receive any benefit from the furnace 
atmosphere, and any decarburisation obtained 
in the centre of the pack is the result of reaction 
with scale, which may even be put on for that 
purpose. After punching, however, the sheets 
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are comparatively well separated, even when 
stacked, and at least the atmosphere has 
access to the punched surfaces, where densities 
are always highest. : 

Fig. 7 shows an annealing furnace using 
partially burnt town’s gas. A load of f.h.p. 
stators has just been annealed, and the bell- 
type furnace is being lowered over another 
load, enclosed in a gastight inner bell. The 
atmosphere includes nitrogen, hydrocarbons, 
CO,, CO, hydrogen and water vapour. It is 
the last which combines with the carbon, in 
the presence of a certain proportion -of free 
hydrogen. It is doubtful whether this can be 
safely worked much above 850 deg. Cent., 
because of the danger of contamination, par- 
ticularly with nitrogen. The higher tempera- 
tures really demand pure hydrogen, which is 
dangerous and expensive. Within the present 
compromise, however, we can obtain an 
excellent degree of decarburisation and grain 
control as well as strain relief, particularly 
when the material has not had the customary 
anneal at the mill. 


MaGneEtTIc MEASUREMENTS 


I should like to refer, finally and briefly, 
to one further subject—measurements. It 
might be thought that all is known that could 
be on ordinary straightforward loss and per- 
meability testing. I do not think that is so. 
With the introduction of really uniform, cold- 
reduced strip, there will certainly be a demand 
for a really good single-strip tester. I think 
that the measurement of loss at really high 
densities leaves a good deal to be desired. A 
great deal more ought to be known about 
polarised hysteresis and eddy-current loss, 
and certainly about the eddy-current anomaly 
itself. Then, it is really surprising that machine 
designers continue to accept the information— 
d.c. permeability and 50-cycle total loss— 
which is vouchsafed to them. Their loss 
requirements were referred to previously ; 
as to permeability, what they really need is ° 
not the peak H for a given peak B, but the 
fundamental component of H for a sine wave 
of B. This quantity may not vary in the 
same way as does H max; Fig. 8 shows the 
variation of H max. and H (fundamental) 
with varying densities for a typical sample. 
All these measurements are perfectly easy with 
modern apparatus, with a judicious use of feed- 
back amplifiers, and should be more widely 
made. 

We have to find out, in fact, a good deal 
more about our materials before we can take 
full advantage of modern knowledge of ferro- 
magnetism. Beyond that, it will be the turn 
of the physicists to point the way to further 

vances. 
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Industrial and Labour Notes 


Engineering Wages 

The report of the Court of Inquiry 
into the engineering wages dispute was pub- 
lished last week. The Court, it may be recalled, 
was set up by the Minister of Labour on July 
28th, under the chairmanship of Sir John 
Forster, K.C., and was given the task of inquir- 
ing into the application made by the Con- 
federation of Shipbuilding and Engineering 
Unions for a national consolidated rate of 
£5 15s. a week for skilled workers and £5 a 
week for unskilled workers in the engineering 
industry. The application, which was rejected 
by the Engineering and Allied Employers’ 
National Federation, would have meant an 
increase of approximately 13s. a week on 
existing rates. 

The Court has stated in its report that it is 
unable to recommend the granting of an all- 
round increase of the order suggested by the 
unions, or the immediate consolidation of the 
national bonus with the basic rate, but it does 
recommend an addition of 5s. a week to the 
national bonus for all adult male workers in 
the engineering industry, with consequential 
adjustments in the bonus of apprentices and 
youths. In putting forward this recommenda- 
tion, the Court comments that the claim was 
in essence a development from negotiations 
which were never really terminated, and under 
those circumstances it appears “‘ difficult to 
justify a refusal to consider it, in view “of the 
course adopted towards claims in other indus- 
tries which were under discussion when the 
White Paper was issued.” The view is 
expressed, however, that when the present claim 
is dealt with, no future claim in the engineering 
industry would be admissible which could not 
be strictly justified within the four corners of 
the White Paper, so long as the conditions of 
the national economy remain as they were 
when the White Paper was published. 

Another conclusion reached by the Court of 
Inquiry is that the establishment, as a long- 
term policy, of a new and simplified wage 
structure is highly desirable, and it is recom- 
mended that the parties should reopen negotia- 
tions on the matter. At the same time, the 
Court says that it could not advise immediate 
consolidation of basic rates and bonus on the 
basis of the present claim, involving an upward 
revision of all money and time piecework prices 
at a cost the magnitude of which it would be 
impossible, on the information made available, 
to forecast. To consolidate on the basis now 
asked would, the Court feels, place a heavy 
additional burden on the engineering industry, 
and might seriously affect its position in the 
export markets of the world. 

It is estimated that about 1,600,000 workers 
in the engineering industry are involved in the 
claim. The Court of Inquiry is an independent 
body set up by the Minister of Labour, and 
its recommendations are not binding on the 
parties concerned in the dispute. Usually, 
the two sides meet separately to consider a 
Court’s recommendations and then meet 
together to negotiate an agreement. 

Improving Industrial Production 

At the end of last week the Chancellor 
of the Exchequer, Sir Stafford Cripps, issued a 
statement calling for a “higher total output 
at as low a cost as possible from our factories 
and farms.” The nation’s production, the 
statement said, was already substantially 
higher than before the war, but the increase 
had been achieved almost entirely by an increase 
in the total number of the working population. 
A further growth in the labour force could not 
be looked for, the statement continued, and 
the only way, therefore, in which the vital 
production increase could be attained was from 
a higher rate of output per man per year. 

Sir Stafford said that we did not want to 
be driven to demand longer hours or other 
forms of increased physical strain if there 
were other ways in which greater production 
could be obtained more efficiently and economic- 


ally. Already as much as could be afforded 
by way of capital investment was being spent 
in improving the efficiency and modernity of 
factory buildings, plant and machinery. That 
was most essential work, but it could not 
produce rapid results, especially in present 
conditions when export needs and shortage of 
steel limited so severely the rate of investment 
in industry. 

The Chancellor’s statement went on to urge 
that in many cases more production could be 
obtained from the existing labour force, build- 
ings, plant and machinery without the need 
for longer hours or greater physical strain. 
By a keen study of methods and by good team 
work in reorganisation, remarkable results 
had been achieved, yielding 20, 30 and even 50 
per cent increased output with lowered costs 
and higher pay for the operatives. In all the 
most successful cases, the statement declared, 
there had been a close working co-operation 
and exchange of ideas and information between 
the managements and the operatives, and that 
was the quickest way to increase industrial 
productivity and production. It was simply 
applying to all the nation’s production the 
practice of the best, for old-fashioned ways 
and methods were not good enough to meet 
up-to-date needs and modern competition. 

That must be regarded as the next very 
urgent stage in the recovery of pre-war 
standards of living, and Sir Stafford concluded 
his statement by saying that he had discussed 
the matter with the Federation of British 
Industries and the Trades Union Congress, as 
representing the two industrial partners. He 
was glad to know that both bodies were now 
taking in hand the organisation of parallel and 
co-ordinated action to bring about as speedily 
as possible the widest practicable improvement 
of productivity. It was a matter which each 
of the two partners could probably best tackle 
in its own way, though it was most necessary, 
if full value was to be derived from the work of 
each, that they should proceed on the basis of 
mutual understanding. Sir Stafford added that 
representatives of both organisations had 
expressed themselves in agreement with that 
course of action. 


The Trades Union Congress 


The eightieth Trades Union Congress 
opened at Margate on Monday last, and is 
being attended by about 860 delegates from 
188 affiliated unions, which, at the end of last 
year, had a total membership of 7,791,470. 

This year’s President of the T.U.C. is Miss 
Florence Hancock, who, in the course of her 
address on Monday morning, spoke of the many 
problems affecting production which would not 
be solved without the co-operation of the 
workers, through their unions, with manage- 
ment. Joint consultative and advisory 
machinery, in which trade unionists played a 
major part, had developed on the highest 
executive levels, but, Miss Hancock declared, 
constant exhortation to the workers to work 
harder and longer, without paying any attention 
to many other factors affecting production, 
simply defeated its avowed purpose. 

Dealing with output and working hours, the 
President said that in consultations which 
had taken place in many industries, it had 
been impossible to ignore altogether the increas- 
ing body of evidence now available bearing 
upon the relations between hours of work and 
output. There was no scientific basis whatever 
for the old-fashioned view that to obtain 
increased output working hours had to be 
lengthened, and the crude computation of 
output, on the basis of the numbers employed, 
was utterly meaningless unless account was 
taken of the number of working hours lost 
through sickness, accidents, and other causes 
of involuntary absenteeism. It was a statistical 
fact, Miss Hancock asserted, that. the loss of 
industrial man-hours through ill-health was 
270 times as great as the loss caused by strikes 
and lock-outs. In paying tribute to the high 


sense of discipline and loyalty of the 
body of trade unionists, the President said that 
she did not condone the. disloyalty gq 
irresponsibility displayed by a minority Of the 
workers who become involved in Unofficial} 
strikes, and she was sure that everyboi Y would 
emphatically condemn active mischief-maker 
Finally, in a reference to the Anglo-American 
Council on Productivity, Miss Hancock said 
that, without asserting that the org:nisatio, 
of British industry from the technical stang. 
point could not be improved, we did not neeq 
to be too modest in admitting that we coy 
possibly learn something from present-day 
practice in the U.S.A. We were anxious ty 
take advantage of every opportunity of seg; 
what other countries claimed to be doing bette 
than we were doing in industrial production, 
in the mechanisation and modernisation of 
plants, and in the more economical methods of 
utilising the labour and skill of the workpeople, 
On Tuesday morning, the Chancellor of the 
Exchequer, Sir Stafford Cripps, addressed the 
Congress. The major part of his speech covered 
the same ground as the statement which he 
made at the end of last week, reported above, 


The National Coal Board’s Quarterly Report 
The National Coal Board’s statistical 
statement on the costs of production, proceeds 
and profit or loss of collieries for the second 
quarter of 1948 was issued on Tuesday last, 
It shows that the saleable output of coal in 
Great Britain was 49,375,870 tons, or 1-5 per 
cent greater than the saleable output in the 
first quarter of this year. 

The total production cost per ton of coal was 
45s. 4-3d. in the second quarter, compared with 
44s. 8-7d. in the first quarter, an increase of 
3-6d. per ton in the wages cost being accounted 
for by wage increases granted to foremen and 
others. ‘There was also an increase of 3-74, 
per ton during the second quarter in the cost 
of roof supports and general stores, and the 
statement explains that this reflects the bigger 
prices payable by the Board and also increasing 
costs resulting from the Coal Mines (Support 
of Roof and Sides) General Regulations, 1947. 
On the other hand, a decrease of 1-5d. per ton 
in the cost of coal and power consumed in 
mining was effected by improvements in the 
generation and use of power. 

For the amount of saleable coal raised in the 
quarter, production costs were £111,985,808 
and the proceeds of sale were £116,418,636. 
The estimated interest and interim income 
payable to the Minister of Fuel and Power is 
put at £3,900,000, and the Board’s statement 
indicates that there was a surplus of £1,002,828 
on the second quarter’s working. Other 
statistics given in the statement show that the 
average weekly earnings of underground workers 
were £8 8s. 4d. during the second quarter, and 
that the average weekly value of their allow- 
ances in kind was 6s. 9d. It is pointed out that 
the costs of production, proceeds and profits 
are provisional, and that the final figures cannot 
be ascertained until the determination of the 
compensation payable for assets which vested 
in the Board on January 1, 1947. 


Trade Disputes 

According to the latest figures issued 
by the Ministry of Labour, eighty-five stoppages 
of work on account of industrial disputes in 
the United Kingdom were reported as beginning 
in July. In addition, ten stoppages of work 
which began before July were still in progress 
in the early part of that month. In these 
ninety-five stoppages, there were 11,700 workers 
involved, directly and indirectly, in July, and 
the aggregate number of working days lost 
was 28,000. In the month of June, there were 
152 stoppages in progress, which involved 
59,100 workers, and caused an aggregate loss 
of 269,000 working days. Of the July stoppages, 
twelve occurred in the metal, engineering and 
shipbuilding industries, involving 4700 workers 
and resulting in a loss of 12,000 working days. 
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French Engineering News 
(From our French Correspondent) 


According to @ Ministry of Agriculture 
communique, agriculture is to become France’s 
test national industry. Vital agricultural 
gee are to receive priority in all sectors ; 
"ance is to develop the manufacture of agri- 
al means of production which are to be 
iven an important place among imports where 
ch manufacturers cannot supply them. 

A supplement of 13 milliard francs in addition 
to the ordinary rural equipment programme 
is to be granted before the end of the year to 
provide individual equipment, co-operative 
equipment, rural electrification and the manu- 
facture of fertilisers and agricultural machinery. 

The Minister has also prepared an investment 
plan to spread over four years. For the first 
eighteen months, up to December 31, 1949, 
investments will amount to 235,850 million 
francs ; 55,100 millions will be used for develop- 
ing production, 85 millions for the purchase 
of tractors and machines, 29,300 millions to 
constructions, and 3570 millions to development. 

* * * 

The Moroccan Electric Power Company is 
installing hydro-electric equipment in the 
Haut-Atlas. The new equipment will develop 
nearly 200,000kW, and a 1,400,000,000 cubic 
metre reservoir being built will enable the Oum 
and Rebia flows to be regularised to give 
improved output from the plants downstream. 
A new thermal plant to be constructed at 
Casablanca will have a capacity of 100,000kW. 


* * * 


The application of the Marshall Plan to 
Morocco is the subject of negotiations between 
France and the United States. For the first 
half of 1948 North Africa is to receive 25 million 
dollars of the total 294 million dollars for 
France and the French Union. Out of the 25 
millions, Morocco’s part will be 9,600,000 
dollars, to be spent on fats, tea, tobacco, raw 
cotton, agricultural machinery, coal, oil pro- 
ducts, copper, sulphur, tin, spare parts, chemical 
products and rubber tyres. 

It is certain that the sum allowed will not 
cover the most urgent needs either of France 
or the Empire. It is therefore imperative that 
resources should be distributed in the best 
possible way. The Commissariat General of the 
Plan has asked what is likely to be Morocco’s 
economic situation at the end of the four 
years of the Marshall Plan, and the Protectorate 
is now trying to determine what the economic 
situation of the country will be in 1952 if it 
only receives the more necessary current pro- 
visions excluding equipment, or, alternatively 
its position in 1952, given the best possible 
assistance. 

= ~~ * 

The steel industry, in co-operation with 
Charbonnages de France, is carrying out tests 
on coke production in the Marienau factory- 
laboratory. A larger factory is being con- 
structed to verify experimental results. 
This factory will comprise four coking ovens. 
Among the main studies undertaken by the 
Marienau laboratory has been the construction 
of the 8.T.I. oven for producing semi-coke ; and 
the study, in a metallic oven, of the fusibility 
of mixed Lorraine coals. Other specialised 
testing factories exist, including that at Thion- 
ville for studying physical properties of coke. 
The Americans have constructed an experi- 
mental factory at Chicago to apply new methods 
for treating coal with a view to solving the 
coke problem handicapping French industry. 

* * * 

The Douai Chamber of Commerce has issued 
a statement. declaring that the lack of modern 
material made available to French rolling stock 
builders is holding up construction vital to the 
country and has demanded that the Govern- 
ment should take action to see that the S.N.C.F. 
receives sufficient credits to remedy this 
position. In particular they ask that credits 
be granted to enable the railway reconstruction 
network programme to be completed. It is 
further recommended that French factories be 
modernised in order to cope with the orders 
rather than that the orders be placed abroad. 
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Notes and Memoranda 


Rail and Road 


NorTHERN IRELAND TRANSPORT AUTHORITY.— 
The Northern Ireland Minister of Commerce has 
appointed the new Northern Ireland Transport 
Board as follows :—Major F. A. Pope (chairman), 
Mr. W. A. Edmenson, Mr. R. P. C. Gotto, Sir Dudley 
McCorkell, Mr. 8. J. McCoubrey, Viscount Massereene 
and Ferrard, Major W. G. Nixon, Mr. J. 8S, Rogers, 
Mr. D. Wilson Smyth, and Mr. A. E. Swain. The 
Authority is responsible for co-ordinating road and 
rail transport in Northern Ireland. 

ASSOCIATED COMMERCIAL VEHICLES, Ltp.—The 
Associated Equipment Company, Ltd., has 
announced to its stockholders that, following the 
acquisition of the issued shares of Crossley Motors, 
Ltd., and the Maudslay Metor Company, Ltd., the 
board has been considering the control of the group 
of companies in its broadest aspect. It is therefore 
proposed, as from October Ist, to assign the com- 
pany’s manufacturing business and assets to one of 
its existing wholly-owned subsidiaries, namely, 
A.E.C., Ltd. Thereafter, it is proposed that the 
name of Associated Equipment Company, Ltd., 
shall be changed to Associated Commercial Vehicles, 
Ltd. 

Lonpon Transport Station Sicns.—London 
Transport’s standard “ bull’s-eye’’ station sign- 
boards are now replacing the red-diamond signs on 
the former Metropolitan and Great Central line. 
Already Northwood, Pinner, North Harrow and 
Chesham have been fitted with the “ bar and circle ” 
signs and in the near future Moor Park, Rickmans- 
worth, Chorley Wood, Chalfont and Amersham 
will be treated similarly. London Transport says 
that this is part of a general scheme for replacing 
some 400 unorthodox or damaged signs. Later, the 
Stanmore Branch, Hammersmith and City, Circle 
and East London lines will be dealt with, to make 
station signs uniform throughout the London 
Transport system. 

Use or X-Rays on British Ratwways.—Six 
months ago the Eastern Region locomotive repair 
works of British Railways at Gorton, near Man- 
chester, was equipped with an industrial X-ray 
apparatus. Since it was put into service the equip- 
ment has permitted damaged sections of locomotive 
boilers, which had previously to be scrapped, to be 
repaired and already has saved British Railways 
many thousands of pounds. Copper fireboxes in 
which fissures and fractures have been repaired by 
welding are now inspected by the X-ray equipment 
to ensure efficiency of the workmanship. The X-ray 
unit is installed in a laboratory built for the 
purpose, within which is also the latest type of 
projection microscope on which metal specimens can 
be enlarged up to 4000 magnifications and photo- 
graphed for metallurgical examination. Other 
equipment includes a 20-ton tensile testing machine. 

Miscellanea 

CORROSION AND ABRASION IN THE PETROLEUM 
Inpustry.—A paper by Mr. B. B. Morton on 
‘“* Metallurgical Methods for Combating Corrosion 
and Abrasion in the Petroleum Industry,” which 
was presented originally to the Institute of 
Petroleum, has now been reprinted by the Mond 
Nickel Company, Ltd., as one of its standard 
publications. The booklet contains data relating 
to the use of such materials as stainless - steels, 
Monel, K Monel, Inconel, non-ferrous alloys and 
alloy cast irons. Though of direct interest chiefly 
to plant engineers and metallurgists in the petroleum 
industry, it is believed that some of the data 
presented is likely to be of far more general use as, 
for example, tables giving properties and composi- 
tions of materials, low-temperature properties, 
corrosion studies. 

Continvous Process FoR GREASE-MAKING.— 
Following several rs’ research and techno- 
logical developments to perfect a continuous 
grease-making process, a new plant for large-scale 
production of lime soap greases is to begin produc- 
tion early this autumn at the Baltimore refinery of 
Esso Standard Oil Company. Several devices give 
this new continuous process great precision and 
economy of operation, materials and time. One of 
the major achievements, it is claimed, is the mixer, 
which blends soap and oil so well that less soap, 
in proportion to oil, yields an identical grade of 
grease. It is stated that the key unit in the process 
is a rapid soap cooker, which in forty-five minutes 
completes the three and a half-hour job of the old 
pressure kettle. The cooker consists of a heat 


exchanger and three tanks, each of which will hold 
2000 Ib of soap mix. The raw materials, lime and 
fat, are pumped into the first tank, circulated 
through a heat exchanger and back into tank No. 1 
until the soap is finished. Meanwhile, tank No. 2 


is being filled in readiness for cooking as soon as 
No. 1 is finished, while tank No. 3 is discharging 
soap into a mixer where mineral oil is added. The 
mixer, or disperser, is a system of loose gears 
revolving 3600 times a minute. Soap enters the 
mixer from the tank at one side, oil from the 
opposite side, the two are blended amid cyclonic 
turbulence, and the finished grease is forced steadily 
out through a filling pipe. 

Sprinc-OPERATED CiamP.—A_ useful spring- 
operated clamp now being supplied by Speed Tools, 
Ltd., Vereker House, Gresse Street, London, W.1, 
is designed for holding parts together for all types 
of production or machining operations, where means 
of secure locking combined with speedy release are 
required. The clamp is opened by hand pressure, 
snaps on to the work with a firm grip, and can be 
successfully used in connection with grinding, 
welding, glueing, soldering, drilling and painting, 
operations, &c. These clamps also have a wide range 
of application in drawing offices, toolrooms and 
experimental workshops. Each clamp has a 
capacity between the jaws of 2in, the jaws having a 
length of lgin and a width of jin. A powerful 
gripping force is exerted by a in diameter tem- 
pered steel spring. The weight of the clamp is 
4 02. 

KENWARD RESEARCH FELLOwsHIP.—The 
Trustees of the Kenward Trust, established in 
memory of the late Sir Harold Kenward, announce 
that the Kenward Research Fellowship in Industrial 
Administration has now been established at St. 
Catharine’s College, Cambridge, and the first 
holder, Mr. Frederick William Mulley, has been 
appointed to take up his duties as from October next. 
Mr. Mulley was educated at Warwick School, and 
for five years was a prisoner of war in Germany, 
during which time he was awarded an Extra-Mural 
Scholarship to Christ Church, Oxford, where he 
obtained his B.A. with first class honours in 
philosophy, politics and economics. He also holds 
the B.Sc. (Econ.) London, and is an associate and 
double prizeman of the Chartered Institute of 
Secretaries, obtaining the Diploma of the Institute 
of Industrial Administration with distinctions. 
Since the beginning of this year he has been engaged 
at the Nuffield College on research into “ The 
Theory and Practice of Joint Consultation in 
Industry.” 

Poxice Rapio SoHEME FoR IRELAND.—The 
latest type of police communication equipment, 
including new twin-diversity apparatus, has been 
ordered from Marconi’s Wireless Telegraph Com- 
pany, Ltd., by the Garda Siochana, Ireland. In 
addition to the twin-diversity equipment, which 
will be installed at police headquarters in Dublin, 
eight other headquarters sets, fifteen mobile equip- 
ments and fourteen receivers are to be supplied, in 
order to provide two-way communication between 
police headquarters in Dublin, police cars patrolling 


‘the district, and outlying police stations over a 


large area. The twin diversity transmitters pro- 
perly sited will ensure that communication is 
always clear and free from fading irrespective of the 
presence of hills or hollows or large steel buildings, 
which sometimes cause fading on the very high 
frequencies on which this type of equipment 
operates. The whole system has been planned so 
that extensions and additions can be made to it 
from time to time without having to alter the exist- 
ing network. 

TRAINING SCHEMES FOR APPRENTICES.—For 
the benefit of prospective entrants to the electrical 
industry, the Electric Construction Company, Ltd., 
Wolverhampton, has published an _ interesting 
illustrated booklet entitled ‘‘ Training Schemes 
for Apprentices.” This book describes the oppor- 
tunities offered to trainees at the company’s 
Bushbury Engineering Works, where the following 
classes of equipment are manufactured :—Rotating 
electrical machinery, switch and control gear, 
static transformers, glass bulb and metal plate 
rectifiers, and indicating instruments. No premiums 
are payable for any of the four apprenticeship 
schemes. Craft apprentices undergo a five-year 
course, primarily in one of thirteen available 
trades, but good general experience is included. 
Drawing-office apprentices normally enter at the 
age of fifteen and are trained for five years (including 
twelve months in the shops) after a probationary 
period of about a year. Technical apprentices, 
aged sixteen to seventeen, who have Ordinary or 
Higher Schools Certificate, but do not propose to 
take a full-time course at technical college or 
university, do a four-year apprenticeship. Finally, 
for engineer apprentices attending full-time courses 
of university standard, there is a three-year appren- 
ticeship, in which a portion of the works training 
can be taken during university vacations on the 
* sandwich ” system. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Special Libraries (Aslib) 


Friday to Sunday, Sept. 17th to 19th.—Ashorne Hill, near 
Leamington Spa. Annual conference. 
Association of Supervising Electrical Engineers 

To-day, Sept. 10th.—Crewe Brancn: Crewe Arms 
Hotel, Crewe. “Transformer Protection,” A. 
Lightbourne. 7 p.m. : 

Tuesday, Sept. 14th.—Soutn-WeEst LONDON BRANCH : 
Compton Hall, Wimbledon. ‘“‘ Electrode Boilers,” 
J.C. Edwards. 8.15 p.m. 

Wednesday, Sept. 15th.—Kent Branou: Royal Star 
Hotel, Maidstone. ‘“‘ Naval Electrical Practice,” 
R. A. Graydon. 7.30 p.m. 


British Association 
To-day to Wednesday, Sept. 15th.—Annual meeting at 
Brighton. 


Geuge and Tool Makers’ Association 
Tuesday, Sept. 14th—Savoy Hotel, London, W.C.2. 
Quarterly Luncheon. 12.30 for 1 p.m, 


Incorporated Plant Engineers 

Tuesday, Sept. 14th—East Lancs Brancn: Engineers, 
Club, Albert Square, Manchester. Films by 
Stewarts and Lloyds, Ltd., “ Pluto ” and “ Through 
the Mill.” 7.15 p.m. 

Thursday, Sept. 16th.—LivERPooL anp N. Wates 
Branox: Liverpool ineering Society, 9, The 
Temple, Dale Street, Liverpool. usiness Meeting. 
7.30 p.m. 

Tuesday, Sept. 2lst.—-Guascow Brancu: Engineering 
Centre, 351, Sauchiehall Street, Glasgow. - “ Power 
Transmission Problems and the Use of Suitable 
Couplings,” C. W. Chapman. 7 p.m. 

Thureday, Sept. 23rd.—Sourn Yorxs Branou: Grand 
Hotel, Sheffield. “‘ High Pressure Lubrication,” 
F. Maxwell. 7.30 p.m. 

Tuesday, Sept. 28th.—S. WaLes Branoe: South Wales 
Institute of Engineers, Park Place, Cardiff. Inaugu- 


ral Meeting. 7.30 A ve 
Thureday to Saturday, Ith to %h.—First annual con- 
ference at Cheltenham. 
Institute of Marine Engineers 
“Tuesday, Sept. 28th.—85, The Minories, E.C.3. 
dential Address. 5.30 p.m. 
Institute of Metals 
Tuesday to Friday, Sept. 14th to 17th.— Annual Autumn 


Presi- 


Meeting at Cambridge 


Institution of Electrical Engineers 


To-day, Saturday and Sunday, Sept. 10th, llth and 
12th.—Transmission Section: Summer Visit to 


Institution of Engineering Draughtsmen and Designers 

Saturday, Sept. 11th—Royal Society of Arts, John 
Adam Street, Adelphi W.C.2. Annual General 
Meeting. 6 p.m. 


Institution of Heating and Ventilating Engineers 
Wednesday, Sept. 29th.—Institution of Mechanical 
Engineers, Storey’s Gate, St. James’s Park, 8.W.1. 
ri for the Heating, Ventilating and Air 
Conditioning Engineer,” Cyril Tasker. 6 p.m. 


Institution of Naval Architects 


Tuesday to Friday, Sept. 2let to 24th.— Autumn meeting 

ia London. 
Institution of Production Engineers 

Monday, Sept. 13th.—MaNncHEsTER GrapvuaTE SECTION : 
Reynolds Hall, College of Technology, Manchester. 
“The Lost Wax Process,” A. P. Short. 7.15 p.m. 

Tuesday, Sept. 14th.—BrrMincHaM GRapDvuATE SECTION : 
James Watt Memorial Institute, Great Charles 
Street, Birmingham. Film evening, “ The Romance 
of Carborundum,” 7 p.m. 

Wednesday, Sept. 15th._—Birmincuam Section: James 
Watt Memorial Institute, Great Charles Street 


Birmingham. “ Difficulties and Developments, 
in Deep Drawing and Pressing,” J. D. Jevons. 
7 p.m. 

Friday, Sept. l7th—LivErpoot Srcrion: Adelphi 


Hotel, Liverpool. Inauguration dinner. 6.30 p.m.— 
NortTH-EasTERN GRADUATE SECTION: eville 
Hall, Newcastle-upon-Tyne, Chairman’s Address. 
6.30 p.m. 

Saturday, Sept. 18th.—WesTERN SECTION: Visit to the 
Arle Court Works of Dowty Equipment, Ltd., 
Cheltenham. 2 p.m. 

Thureday, Friday and Saturday, Sept. 23rd, 24th and 
oe National Convention, 1948. Bourne- 
mouth. 


Institution of the Rubber Industry 


Monday, Sept. 13th.—Mipianp Section : The Old Crown 
and Cushion, Perry Barr, Birmingham. ‘“ Fashions 
and Fancies,” R. Canter. 7 p.m. 


Machine Tool and Engineering Exhibition 


T to Saturday, Si 11th.—Ol; ia, London. 
a a.m. daily Bown Sundays). ital ua 
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Personal and Business 


Mr, A. T. Maxwstu has been appointed a director 
of the Steel Company of Wales, Ltd. 

Dr. F. Luoyp-Kesset has been appointed joint 
managing director of H. Fisher (Oldham), Ltd. 

MuseravE AND Co., Ltd., announces that the 
telephone number of its Newcastle branch has been 
changed to Newcastle-upon-Tyne 26311. 

Mr. J. V. Connotty, A.F.R.Ae.S., has been 
appointed Professor of Aircraft Economics ‘and 
Production at the College of Aeronautics. 

THe HorrMaANN MANUFACTURING COMPANY, 
Ltd., has opened a new branch office at 48-50, 
Blackness Road, Dundee (telephone, Dundee 3265). 

THe Mryistry or Works announces that the 
address of its North-West Region Licensing Office 
is now Virginia House, Great Ancoats Street, Man- 
chester, 4 (telephone, Central 2191). 

PrrewuI-GENERAL CaBLE Works, Ltd., states 
that Dr. A. N. Arman, A.C.G.I., M.LE.E., has 
been appointed manager and chief engineer of the 
power cable factory at Eastleigh, Hants. 

Bakettre, Ltd., announces that Mr. H. V. Potter, 
F.R.I.C., M.I.Chem.E., has been elected chairman 
in succession to Sir James Swinburne. Sir James 
will continue to serve on the board of the company. 

Tse Mristry or FuEt AND PoWER announces 
that, in consequence of the winding up of the 
Electricity Commission, the following appointments 
have been made in the Electricity Division of the 
Ministry at Cromwell House, Dean Stanley Street, 
London, S.W.1 :—Mr. A. N. East, chief engineering 
inspector; Mr. H. W. Grimmitt, deputy chief 
engineering inspector; Mr. A. H. Linton, engineer- 
ing inspector; and Mr. S. Howarth, cliief meter 
examiner. 





Reports on German and 
Japanese Industry 


Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German and Japanese 
Industry listed below can be obtained from H.M. 


Stationery Office at the prices stated. 


No. of Post 
report Title free 
8. d. 
B.LO.S.: 
394, Vol. III, Technical Report on the Ruhr 
Appendix CORI nas, ose case, one cece se @ 
No. 6 
5: Montan and 1.G. Waxes ... ... 8 2 
1776 Yeast and Citric Acid Produc- 
tion from Sugar-Beet Molasses... 2 1 
1781 Production of Monomeric Styrene 
at Chemische Werke, Huls. ... 42 9 
1783 German Practice in the Produc- 
tion and Utilisation of High 
Boiling Coal Tar Chemicals ... 4 8 
1790 Aluminium Chloride and Alkali- 
Chlorine Plants... ... ... «.. 10 
1791 Eddy Current Instruments for the 
Use in the Field of Non-Destruc- 
thve Tomblin: ac. ied sa 8B 
1797 Centrifugal Casting in Germany 
with particular reference to the 
Production of Non-Ferrous 
PR ate hk, ,, abhi 00s hd es Oe 
F.LA.T.: 
1298 ....... The manufacture of 1, 4, 5, 8- 
Naphthalene Tetracarboxyde 
Ee NR en ee geet EG 
1305 The Schmalfeldt Process for 
Making Synthesis Gas from 
EE Te ee Te 
1314 The Preparation of 2—Methyl— 


5—Ethylpyridine from Methyl 
Vinyl Ether oop) pee caen’. Sask ieWee ee 

Technical Information and Doeuments Unit, German 
Division, Board of Trade, 40, Cadogan Square, 8.W.1, 
which has at its disposal a considerable volume of 
information not in a form suitable for general reproduc- 
tion, is prepared to receive enquiries ing all 
problems relating to scientific and technical intelligence 
on both German and Japanese industry. 


Exectricity Tarirrs.—The South Wales Elec- 
tricity Board announces that all running or unit 
charges of less than 0-75d. per unit in any two-part 
or multiple or block or flat-rate tariff which does 
not contain a provision for variation in accordance 
with the cost of fuel will be increased to 0-75d. per 
unit from and including the December quarter, 
1948. It is also stated that where any two-part 
tariff within the area contains provision for a meter 
rental to be charged, that two-part meter rental 
shall be discontinued from and including the same 
period. This modification to tariffs is a first step 
towards standardising unit charges throughout the 
country, and has been decided upon by arrangement 
with the British Electricity Authority. 





Sept. 10, 194g 


British Standards Institutioy 


AU British Standard Specifications can be obtaineg fr 
the Publications Department of the Instit.:tion @ 
Victoria Street, London, S.W.1. 


1} PER CENT MANGANESE SsTE&, 
CASTINGS 
No. 1456: 1948. This standard refers to iy 
cent manganese steel castings for general ong} m 
purposes. Two grades of castings, P and R - 
specified according to the ultimate tensile Btresy 
obtained from the test piece. The cheniical com 
composition of the steel is specified and t+ st requin, 
ments relate to the tensile and impact ‘sts, Pro. 
vision is also made for non-destructive testg and 
hardness test after heat-treatment where requ; 
Details are included of process of manufactur, 
fettling and dressing, freedom from defects, pry, 
vision of test samples, testing facilities, branding 
and repairs to castings. Appendix A gives recom. 
— with regard to welding  procedup, 
rice 2s. 


38 


CAST IRON PIPES FOR HYDRAULIC 
POWER 


No. 44: 1948. In revising this Standard th 
opportunity has been taken to refer to the ney 
grade of cast iron covered in B.S. 1452 which gop. 
stitutes a combination and revision of B.S, 39), 
Grey Iron Castings, and B.S. 786, High-Duty Iro, 
Castings. The revised Standard No. 44 refers to 
straight pipes, bends, tees and special castings of 
two classes, for working pressures not exceed; 
900 lb per square inch and from 900-1200 lb per 
square inch respectively. It covers quality of 
material, mode of casting, freedom from defects, 
variation of weight, machining, marking, coating, 
testing and inspection. Tables of dimensions an 
weights of various types in the two classes are given, 
Price 3s. 





ALLOY STEEL CASTINGS FOR STRUCTURAL 
AND GENERAL ENGINEERING PURPOSES 

No. 1458/9: 1948. This standard includes two 
specifications for alloy steel castings for structural 
and general engineering p' For each speci- 
fication test values for the tensile, impact and 
hardness test are stipulated. The chemical com. 
position is not specified except for the sulphu 
and phosphorus content, and recommended heat 
treatment procedures are given in Appendix A. 
Provision is made for non-destructive tests and 
hardness test after heat treatment where required. 
Details are included of process of manufacture, 
fettling and dressing, freedom from defects, testing 
facilities, branding and repairs to castings. Appen- 
dix B gives recommendations with regard to weld- 
ing procedure. Price 2s. 





METHODS FOR THE ANALYSIS OF STEEL, 
PARTS 7-11 

No. 1121: 1948. The following parts of B.S. 1121, 
Methods for the Analysis of Steel, have been recently 
published :— 

Part 7: Tin in Pig Iron, Plain Carbon Steels and 
Certain Low-Alloy Steels. 

Part 8: Chromium Present in Small Amounts in 
Carbon and Low-Alloy Steels. 


Part 9: Phosphorus in High-Chromium-Nickel 
Steels. 
Part 10: Silicon in all T. of Irons and Plain 


Alloy Steels other than High Tungsten and High 
Tungsten-Molybdenum Steels. 

Part 11: Carbon in Steel and Low-Carbon Ferro- 
Chromium. 

For each method the solutions required, the 
test procedure and the method of calculation are 
specified. Price 1s. each. 





PORTABLE CHEMICAL FIRE EXTIN- 
GUISHERS OF THE FOAM TYPE 

No. 740, Part I: 1948. This standard was 
originally issued in June, 1937, as part of B.S. 740, 
Portable Chemical Fire Extinguishers of the Foam 
and Carbon Tetrachloride type. The class of extin- 
guisher to which this standard applies is that in 
which the pressure to expel the contents is generated 
by the chemical action of an acid salt solution stored 
in an inner container of an extinguisher in conjunc- 
tion with a carbonate or bicarbonate solution 
in combination with a stabiliser stored in an 
outer container of the extinguisher, which when 
combined with the acid salt will produce foam. 
The principal object of the revision is to provide 
for welded construction in addition to the con- 
struction already covered in the original document. 
The standard provides full details of the materials 
to be used, the methods of construction, tests to 
be carried out on the finished extinguisher and the 
required markings. Price 2s. 6d. 
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An Empire Mining and Metallurgical 


Congress 


Tae fourth Empire Mining and Metallurgical 
Congress convened by the Empire Council of 
Mining and Metallurgical Institutions is to be 
held in this country during July, 1949. The 
chief object of the Congress is to afford an 
opportunity for scientists, engineers and others 
concerned with the mining and metallurgical 


; industries to meet and discuss technical pro- 


and problems, including the development 
of the mineral resources of the Commonwealth. 
The Prime Minister is Honorary President of the 
Congress, and Sir Henry Tizard, F.R.S., Chair- 
man of the Advisory Council on Scientific 
Policy, is the President. Details of the pro- 
gramme are being worked out by the Organising 
Committee of the Congress, the Chairman of 
which is Colonel G. M. Carrie, of the Canadian 
Institute of Mining and Metallurgy, but the 
resent plan is that there shall be an inaugural 
meeting and other official functions in London 
fom July 9th to 12th, and that the Congress 
shall then move to Oxford, where technical 
sessions will be held from July 13th to 18th. 
To complete the programme the Congress will 
divide into parties for various excursions, 
which, it is proposed, shall take place between 
July 19th and 23rd. Several papers have 
already been promised for presentation to the 
Congress, the subjects to be dealt with including 
“Coal Resources of the British Commonwealth,” 
“Modern Coal Miriug Practice in Great 
Britain,’ “‘ Working Conditions in Smelting 
and Melting Processes, Extraction, Alloying and 
Fabrication of Magnesium,” and ‘‘ Modern Oil 
Well Drilling and Production Technique.” 
Special evening lectures include one by Sir John 
D. Cockcroft, Director of Atomic Energy 
Research, Ministry of Supply, and others by 
Professor A. O. Rankine, F.R.S., on ‘‘ Geo- 
physics as Applied to Prospecting for Oil and 
other Minerals ;”’ and by Dr. Charles Camsell 
on ‘Miners as Pioneers.”” The Organising 
Secretary of the Congress is Mr. F. G. C. 
Cutcliffe, of the Institution of Mining Engineers, 
436, Salisbury House, Finsbury Circus, London, 
E.C.2. 


The Specialised Sections and Groups 
of the I.E.E. 


Tue Council of the Institution of Electrical 
Engineers has decided to change the titles and 
re-define the scope of the Installation and Trans- 
mission sections, as from October 1, 1948. 
Thereafter the Installations Section will be 
known as the Utilisation Section—a title more 
in keeping with the scope of its activities, which 
include all matters relating to the utilisation of 
electrical energy other than such specialised 
applications as electric traction systems, tele- 
communication services and radio. Similarly, 
the Transmission Section has been renamed the 
“Supply ” Section, indicating a sphere of 
activity corresponding to that of the whole of 
the electricity supply industry. Accordingly 
the Supply Section will be concerned with all 
aspects of the generation, transmission, and 
distribution of supplies of electrical energy. At 
the same time, the Council has taken the oppor- 
tunity of revising the definitions of the scopes 
of the other specialised sections of the Institu- 
tion, with the aim of bringing them into line 
with present conditions. Briefly, therefore, the 
Measurements Section will include within its 
scope all matters relating to measurements and 
to process and position control using electric and 
magnetic means; among the applications 
included in this definition will be telemetering, 
network analyses, computing devices and servo 
mechanisms. The newly defined scope of the 
Radio Section includes the generation, trans- 
mission, propagation and reception of electro- 
magnetic waves, whether for communication or 
other purposes, and the electrical recording and 
reproduction of sound and vision. The use of 
radio frequency equipment for industrial heat- 
ng applications and for therapeutical purposes 
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therefore becomes the concern of the Radio 
Section. These changes will be reflected in the 
local centres where the Installations Groups will 
be renamed ‘“ Utilisation’’ groups and the 
Transmission groups will be called ‘‘ Supply ”’ 
groups. 


Fuel Efficiency Educational 
Conference 


A Fue Efficiency Educational Conference, 
organised by the Wool Textile Delegation 
Fuel Efficiency Committee and the Joint 
Education Committee of the Ministry of Fuel 
and Power, was held at Bradford Technical 
College on Friday last, September 10th. Its 
purpose was to discuss the educational courses 
provided for the training of boiler-house and all 
other operators of fuel-using plant, and to 
suggest any possible improvements and to 
discuss also means whereby firms could best 
give facilities to their staffs to attend the train- 
ing courses provided. After the formal cpening 
of the conference an address was given by the 
Minister of Fuel and Power, Mr. Hugh Gaitskell, 
who said that while more than enough coal was 
now being produced in this country to satisfy 
home requirements, it was still necessary to 
restrict home consumption so that more might 
be released for export. Output so far this year 
had increased by nearly 9,000,000 tons above 
last year, and coal was now being exported at 
the rate of 20,000,000 tons a year. To keep up 
the level of exports and increase it, however, 
Mr. Gaitskell said that the brake must be put 
upon home consumption, which was still rising, 
and that was where fuel engineers in industry 
could play their part. Not only was it a 
question of saving in quantity, but if by 
improved technical methods or in other ways 
inferior qualities of coal could be substituted 
for better grades, it would be possible to release 
more of the better grades for export and thus 
bring about a substantial gain in the earnings 
of foreign exchange, since the better grades of 
coal commanded a much higher price and were 
much easier to sell abroad. After quoting 
examples of individual firms successfully using 
a mixture which included a substantial pro- 
portion of inferior fuel, and of those who by 
improved efficiency methods had reduced their 
coal consumption, the Minister said that it was 
not only the engineers and managers who were 
important in fuel efficiency, but that stokers 
also had their part to play. An inefficient 
stoker could waste in a day as much coal as 
a miner could produce in the same time. 


Northern Ireland Transport 


THe Northern Ireland Road Transport 
Board has recently made a statement concerning 
the transport position and the implementation 
of the Transport Act (Northern Ireland), 1948. 
The names of the members of the new Ulster 
Transport Authority were announced last week, 
and the next step is the fixing by the Minister 
of Commerce of a date for Parts II and IIT of 
the Act to be brought into operation, which will 
result in the amalgamation of the present 
passenger and freight road services: of the 
Northern Ireland Road Transport Board and 
the railway services of the Belfast and County 
Down Railway. The undertakings of the 
Northern Counties Committee and the Great 
Northern (Ireland) railways will not be acquired 
immediately. Under the terms of the Act the 
new Transport Authority will have power to 
carry goods and passengers by railway, road 
and inland waterway within Northern Ireland, 
and to provide transport services outside 
Northern Ireland in connection with the pro- 
vision of transport services within the country. 
The Authority is required to carry on all sides 
of its activities as one unified undertaking and 
is charged with the duty of providing, securing 
or promoting within Northern Ireland an 
efficient, economical, convenient and properly 
integrated system of public inland transport 
for passengers and goods, both by road and 


‘. 





railway. At the outset the Authority will have 
under its control 104 double-deck and 884 
single-deck omnibuses and 524 motor lorries. 
On the railway side the acquisition of the Belfast 
and County Down Railway and the Northern 
Counties Committee railways would give the 
Authority the control of 340 route miles of 
railway track out of a total of nearly 700 miles 
in Northern Ireland, 3121 goods wagons, 447 
passenger coaches, 93 locomotives and four rail- 
cars. The Authcrity’s labour force will number 
approximately 10,000. 


Fire Losses 


THE Director of the Fire Protection Associa- 
tion, Mr. W. H. Tuckey, has commented on the 
fact that fire losses during the last six months 
have increased by £2,000,000, compared with 
the corresponding period of 1947. He said that 
it was not possible at present to obtain a true 
picture of the situation because of the absence 
of comprehensive statistics ; but, nevertheless, 
the continued high rate of fire wastage was 
serious and disturbing. Fire meant not only the 
loss of stocks ready for export and of raw 
materials which were often only obtainable from 
hard-currency areas, but it also meant in many 
cases the destruction of plant which alone could 
maintain a steady flow of exports. The Fire 
Protection Association, Mr. Tuckey stated, was 
co-operating with local authorities, industrial 
fire brigades, insurance companies, research 
organisations and the Government in an effort 
to reduce losses. It must be remembered that 
the incidence of large fires bore a relation to the 
total number of outbreaks, for any small fire 
might become a large one, and constant vigilance 
was therefore essential. One factor which, Mr. 
Tuckey considered, affected fire losses was the 
altered trend of volunteer spirit. While indus- 
trial and private fire brigades were far stronger 
than ever before, several public fire brigades 
which depended on volunteer or retained firemen 
were undermanned. This, he said, was particu- 
larly true of small towns and country areas, 
and as, during the war, industry had moved 
inte many of those districts and had remained, 
the fire risks had increased correspondingly. 


British Exhibition in Copenhagen 

To-morrow, Saturday, September 18th, the 
British Exhibition in Copenhagen will be opened 
by the King of Denmark in the presence of 
Their Royal Highnesses the Duke and Duchess 
of Gloucester. Mr. Harold Wilson, President 
of the Board of Trade, will also attend the 
opening ceremony. More than 1000 British 
manufacturers will be represented at this 
exhibition, which will provide the largest and 
most comprehensive display of British goods 
ever shown in Denmark or Scandinavia, and 
which is the first all-British exhibition to be 
held anywhere overseas since the end of the 
war. The aim of the exhibition is to promote 
trade and friendship between Britain and Den- 
mark and neighbouring countries, and the area 
which will be occupied by the show is nearly 
200,000 square feet. The five exhibition centres 
include the Forum, where machinery, hardware, 
building materials and chemicals will be on 
view ; the Tivoli Gardens, where household 
goods, office equipment, foodstuffs and sea and 
air transport equipment will be shown; the 
Royal Riding House, which will be taken up 
with commercial vehicle, motor-car and other 
transport exhibits; the Magasin du Nord, 
where British textiles and clothing will be 
shown ; and the Gutenberghus, where photo- 
graphic equipment, leather goods and a selec- 
tion of British scientific instruments will be 
exhibited. The machinery exhibits will include 
a wide raage of the British engineering industry’s 
products, and many of the items will be new to 
the Scandinavian countries. The exhibition, 
which will remain open until October 3rd, is the 
third of its kind to be held in Copenhagen. The 
last was in 1932, when the total area occupied 
was 65,000 square feet. 
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Water Supply of Greater London 


By H. W. DICKINSON, D.Eng., M.I.Mech.E. 
No. XI—(Continued from page 257, September 10th) 


SupPpLy DvuRING THE EIGHTEENTH 
CENTURY 


At this point it is convenient to visualise 
some estimate of the proportion of Lon- 
don’s water supply furnished by the various 
companies, and we find that over a long period 
the New River Company supplied much more 
water than all the other companies put 
together; this emphasises how important 
was thatsupply. Maitland, in 1756, furnishes 
us with a few figures bearing on these points.™ 
He begins his observations, expressed 
quaintly, that at Islington the New River 
“is ingulph’d by fifty-eight large wooden 
Pipes of a seven Inch Bore each every one of 
which conveys more Water to the City than 
all the Conduits ever could...” Besides 
this he enumerates the supplies as follows :— 
Mains Bore 4 In. 


RN ad wah- oe cee’ * ase 
Hampstead & Highgate... ... ... = 7 
St. Mary le Bone... ... ... ... ue 7 
Hide Park... ... ... pin — 6 
Chelsea pA: RAS eg. ee oe ob 

Mercers Works in St. Martin’s & 

Hartshorn Lanes ... EE eS 

York Buildings... 

Shadwell... ... 

Rotherhithe 

Bank-end ... nisi edie nee 
IETS aon, ace) hd seed a ae me 

Altogether eighty-eight mains “ which 
like the Veins and Arteries in the Body 
Natural, are branched out into a vast Number 
of smaller Pipes which convey the water 
through all Parts of the City and Suburbs ; 
into the Houses of which it is carried by 
small leaden Pipes, to the great Convenience 
of the Citizens who (I think it is not to be 
doubted) are better supplied with this pre- 
cious Element than the Inhabitants of any 
other City.” 

This was an exaggeration, of course, 
because there were many cities on the Con- 
tinent more plentifully supplied, but it is 
safe to say it was true of Great Britain. 
Taking the mains as averaging the same 
size and running full bore, we can say that the 
New River supplied fully 65 per cent of 
the whole, indicating how important over a 
period of two centuries this supply was. 
To-day, the amount supplied from this 
source having diminished relatively, its 
importance has decreased and its percentage 
is now only about 17. 

Amount of Water Per Head.—It would be 
of interest to know what was the total 
amount of water supplied daily, and also the 
quantity daily per inhabitant, in London, 
during the conduit period, but we have no 
basis on which to make such an estimate 
nor are figures available generally till a 
much later period. In 1821 from a return 
made to a Parliamentary Committee, it was 
stated that the London Bridge Waterworks, a 
few years before it was closed down, supplied 
10,417 houses with 26,522,705 hogsheads per 
annum (1,458,000,000 gallons, or 4,000,000 
per day); assuming five persons per house, 
this means a daily supply of 76 gallons per 
head, which obviously is an overstatement 
because the company usually considered 
that one butt (109-8 imperial gallons) of 
water was sufficient amount daily for one 
household i.e.,, on the same assumption, 
22 gallons per head. In 1827 the New 
River Company was credited with sup- 
plying daily about 8,000,000 gallons to 

58 W. Maitland, “ History of London,” 1756, page 755. 





70,000 houses; on the same assumption 
as before, this amounts to 23 gallons per 
head. In 1835 the Chelsea Waterworks sup- 
plied 2,000,000 gailons daily to 13,000 
houses; again, on the same assumption as 
before, this amounted to 31 gallons per 
head. The Grand Junction Company, at the 
same date, was credited with supplying 
300 gallons daily per house, which were 
stated to have been large, so that they 
should be credited with more than five 
inhabitants. The East London Waterworks 
are stated to have had at the same date 
45,000 tenants, to whom 170,000 barrels 
were supplied daily, which works out at 
27 gallons per inhabitant. On the whole 
therefore we can conclude that, from the 
early part of the nineteenth century 
onwards, on an average, 25 gallons per head 
per day were supplied. 

If these rates are compared with the daily 
rate of consumption in the Metropolitan 
Water Board’s area in 1936-37, which was 
37 gallons per head, or in 1946-47, which was 
52 gallons per head, we see how the con- 
sumption has gone up, albeit slowly. This 
must be attributed to health services generally 
and to the extension of waterborne sewage, 
due to two new factors: (1) the use of the 
water-closet, the re-invention of Joseph 
Bramah in 1778, and (2) the installation of 
fixed baths in houses, resulting in an increased 
use of such facilities, the adoption of both of 
which, however, slow at first, has increased 
greatly in the last half century. 


SUPERSESSION BY STEAM OF ALL KINDS OF 
PowWER FOR PUMPING 


We have now arrived at the period, and in 
some cases passed it, when the water com- 
panies had adopted the steam engine for 
pumping and had discarded all other kinds of 
power for that purpose. Thus a new stage in 
water supply was inaugurated, and it is 
worth while pausing for a moment to give a 
résumé of what had taken place. Incident- 
ally, the fact, far too little recognised 
hitherto, will emerge that London has had a 
notable share in the development of the 
steam engine. 

The invention of the heat engine was the 
culmination of efforts extending over nearly 
a century in the protracted quest for a more 
efficient and powerful means, and one of 
greater capacity, than that of animals, tide 
mills, water-wheels and windmills for raising 
water. It is not the purpose here to chronicle 
these efforts, but merely to remark that the 
first apparatus to be brought into actual use 
was the “fire engine”’ of Thomas Savery, 
F.R.S. (1650 ?-1715), who patented it in 1698 
and showed it in a model form to the Royal 
Society at Gresham House in the following 
year. It consisted, as is well known, of a 
boiler to supply the steam and a closed vessel 
or receiver, communicating on the one hand 
with the boiler and on the other with the 
water to be raised. When steam was con- 
densed in the receiver, water was sucked up 
and retained by a non-return yalve; direct 
pressure of the steam then forced this water 
to a higher level, ail operations being effected 
successively by suitable valves. The appa- 
ratus in effect was a steam suction and force 
pump. Savery developed this invention and 
set up in London in Salisbury Court, Fleet 
Street, a workshop to make these engines ; 
this, if not the first engineering workshop 


Sept. 17, 1948 


in the world, was the second. Savery intendg 
his apparatus to drain mines, but there js n, 
direct evidence that it was so applied. Ty 
nearest he got to it was the erection of 
plants to raise water to a height of aboy 
50ft for large private houses. Such a play 
he erected at Campden House, Kensi 
in 1712, Living, as he did, in Wesimingtg 
he was fully apprised of the need for pubjic 
water supply there, and what mor natyry) 
than that he should try to persiade th 
“‘ Governor and Assistants of York |) uildj 
Company” into whose history we hay 
already delved, to install his plant ther 
Possibly he succeeded in doing so through 
the intermediary of John Meres, a friend of 
his, who was one of the Assistants. This 
installation took place in 1713 or 174 
This is what Bradley had to say about the 
lant :— 
“This (that engines consisting of many 


parts were frequently out of order) par. | 


ticularly I observ’d in the Attempt of 
raising Water at York-buildings, by the 
Engine for raising Water by Fire; where 
Capt. Savory the inventor of it, was cop. 
cerned in the setting of it up. That gentle. 
man tho’ he had had before set up his 
Engines with good Success in several places, 
especially at Cambden-house, near K ensing. 
ton, was not content with the Plainness of 
them, when he undertook so great a Work as 
furnishing the Publick with Water, but 
doubled every Part in the York-buwildings 
Engine, and by that made it impracticable 
for one Man to work it ; and it was liable to 
so many Disorders, if a single mistake 
happen’d in the working of it, that at length 
it was look’d upon as a useless Piece of Work 
and rejected. And after this it had as bad 
Success from others who endeavour’d to 
mend it, or improve it, as they call’d it, by 
altering the Captain’s first Methods; % 
that these, in some Measure, lost the Credit 
which the first Engines had got him.” 

That the valves in Savery’s engine had 
to be worked by hand was a serious 
drawback, but probably it was its liability 
to break down that was its most damag. 
ing defect. A very real trouble was that 
the artisans of the period—the copper. 
smith and the plumber—with the con- 
structional materials and methods then avail- 
able were unable to make receivers to with- 
stand the pressure required, viz., about 
100 Ib to the square inch. As Dr. Desaguliers 
says: “T have known Captain Savery at 
York Buildings make steam eight or ten times 
stronger than common air, and then its heat 
was so great that it would melt common soft 
solder ; and its strength so great as to blow 
open several of the joints of his machine ; 80 
that he was forced to be at the pains and 
charge to have all his joints soldered with 
spelter or hard solder.” How long the 
working had been stopped before 1727 we do 
not know. 

Savery’s invention was a perfectly sound 
one and the best proof of this is that in 
our own day, a couple of hundred years later, 
it has been carried into effect, with automatic 
valves, in the well-known Pulsometer. A 
contributory cause of its failure was, no 
doubt, the removal by death of the master 
mind, for Savery died in 1716, and another 
cause possibly was the disturbed state of the 
country, consequent upon the death of Queen 
Anne on August 1, 1714, the succession of 
King George of Hanover and the outbreak in 
the following year of the Jacobite Insurrection 
to put James Edward Stuart, only son of 
James II, on the Throne. This, although 





~ 4 Richard Bradley, “Ten Practical Discourses Con- 
cerning Earth and Water,”’ 1727, page 33. 

55 “« Experimental Philosophy,” Vol. II, 1734, pag? 
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it would seem improbable, had repercussions 
oo the York Buildings Company. The 
Jacobite rising was suppressed on November 
13th and vengeance on the nobles and gentry 
ho had ‘aken up arms in the Stuart cause 
quickly foilowed. Those taken prisoner were 
executed «nd their estates, with those of other 
rebels, were forfeited to the Crown (I Geo. I 
_ 82 and 42). Commissioners were 
appointed in 1718 to dispose of these estates 
by auction (4 Geo. I Cap. 8), but well-founded 
doubts arose as to whether anyone, except 
friends of the owners would dare to buy them, 
and that only at a knock-down price. Here 
was an opening for a big deal and it was seized 
upon by speculators who attained their 
object by buying up the York Buildings 
Company’s stock and reconstituting it for the 
urpose of acquiring the forfeited estates. 

It will be recalled that London about this 
time teemed with speculators and stock- 
jobbers who throve upon a public that’was 
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FiG. 43—NEWCOMEN’S ENGINE—ENGRAVING BY NICHOLLS, 1725 


remarkably gullible. The year 1719 was 
that of the South Sea Bubble when projects 
of the most extravagant kind were put 
forward; among the 150 or more was a 
company “‘ for a flying engine” ; a company 
“for a perpetual motion,” and, fantastic in 
the extreme, a company for carrying on 
“an undertaking of great advantage, but 
nobody to know what it is” ; the ingenious 
promoter of the last-named scheme is said 
to have pocketed a sum of £2000 in the short 
space of five hours, got away with it, and 
never to have been heard of again! Another 
project that would have been useful was a 
company “‘ for inoffensively emptying bog- 
houses.” 

The York Buildings Company as recon- 
stituted was capitalised at £1,200,000, the 
whole stock was at once eagerly applied for, 
and in the course of a few months the £10 
share stood at £305. Not that the public 
had not been warned, as is shown by the 
following jingle that appeared at the time 
on the Five of Spades of a set of playing cards 
(now in the Schreiber Collection) :— 

You that are bles’t with wealth by your Creator 
and want to drown your money in Thames Water, 


Buy but York Buildi and the Cistern there 
Will sink more penne than any fool can spare. 
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Large numbers of sequestrated estates, 
after the Jacobite rising of 1715, particularly 
in Scotland, were bought up by the company, 
sae parr lath ase of activity in 
forestry, coal mining iron making, quite 
unconnected with public water supply in 
London. This is not the place to follow up 
the involved, disastrous and even venal course 
of its existence,™ suffice it to say that it is a 
story stranger than fiction. To be brief, the 
company gradually divested itself of all its 
property, but did not come to a final end till 
1829. The process had been a slow one, but 
between 1792 and 1802 the whole of the 
liabilities on the estates were discharged and 
actually a trifle was left over for the share- 
holders; the sole remaining asset was the 
waterworks with 
which the comp- 
any started. In 1746 
they had _ granted 
the works out on 


lease and this had been renewed from time to 
time till 1818, when an arrangement was 
entered into with the New River Company, 
by which, in consideration of a perpetual 
annuity of £250 18s. 6d. and certain other 
payments, the York Buildings Company 
engaged not to supply water as a public water 
company, at any time thereafter, and demised 
the fee simple of their property for the term 
of 2000 years from September 15, 1818, at a 
yearly rent of a peppercorn. 

To resume our story. At the very time that 
Savery had installed his plant at York 
Buildings another inventor, Thomas New- 
comen, who had been devoting his energies 
to the problem of draining mines, had suc- 
ceeded in perfecting a steam apparatus which 
required no pressure higher than that of the 
atmosphere, and was therefore well within 
the constructional capabilities of the artisans 
of his day. This was the “ atmospheric ” 
engine employing a cylinder and piston 
under which steam was condensed causing a 
vacuum so that the stroke was performed 
by the pressure of the atmosphere, hence the 
name of the engine. We find no trace of his 





56 Of. David Murray, “ York Buildings Co.,” 1883, for 
the story. ; 
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having patented the invention, most probably 
because Savery’s master patent blocked the 
way. At the latter’s death in 1716 a com- 
mittee took over his patent and exploited 
Newcomen’s engine under it. One of the com- 
mittee was the John Meres already men- 
tioned, and it may have been his influence 
that induced the Governor and Assistants, in 
spite of the recent contretemps, to install an 
atmospheric engine at York Buildings in 
1725. It was the first in London and, indeed, 
in the South of England. We have it on good 
evidence that the erector was Newcomen 
himself, for he was much in London about this 
time. It is to be remembered that at this 
period an engine was built on the spot from 
assembled {materials just as a house is, or 


ail 
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perhaps we should say till recently, was built ; 
the cylinder and pumps were pretty certainly 
cast and bored in London, the boiler would 
also be made, possibly at Savery’s workshop, 
where the smithwork might also have been 
forged; the wooden beams were brought 
possibly from Sussex and the bricks from 
brickyards on the outskirts of the City. 

It had been announced that the engine 
would be completed by the end of the year 
1725 and the stir which it created must 
have been considerable, witness the fol- 
lowing jew d’esprit which appeared in the 
Daily Courant of December 14, 1725. 


The York Buildings Dragons; or, a full and true 
account of a most horrid and barbarous murder intended 
to be itted next M ey on the bodies, goods, and 
name of the greatest part of his Majesty’s liege subjects 
dwelling and inhabiting between Tersple ar in the 
East, and St. James’s in the West, and between Hunger- 
ford Market in the South, and St. Mary-la-bone in the 
North, by a set of evil-minded persons, who do assemble 
twice a week, to carry on their wicked purposes, in a 
private room over a stable by the Thames side, in a 
remote corner of the town. 


This is followed by direful forebodings of 
what disasters would ensue when the engine 
got to work, but the diatribe is too long to 
reproduce here. One extract, however, is 
of interest: ‘On Monday, therefore the 
20th inst. . . . a Lancashire wizzard, with 











278 


THE ENGINEER 





long black hair and grim visage, will for 
some hours feed the eldest dragon with 
live coals; and a Welshman, bred on the 
top of Penmaenmaur, will lay hold of the 
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FiG. 45—STEPHEN AND HADLEY’s HAYSTACK 
BOILER, 1748 


bridle to direct the motion of the creature.” 
We are also told that “the dragon lives 
upon Newcastle and Scotch coal.” 

However, the engine was not ready in 
time for, as a notice in the Daily Post of 
February 15, 1726, informed the public, 
the Company had been unable to complete 
the engine “in consequence of the rains 
and frost.”” Why this need have delayed 
completion is not obvious. It was evidently 
considered to be a great occasion and to. 
show what this wonderful engine was like, 
for such a machine had never been seen in 
the south of England previously a publisher 
or perhaps the company itself, thought it 
worth while to produce an engraving of it. 
The following advertisement was therefore 
inserted in the same newspaper on March 
28th :— 

“Whereas the famous and useful engine for raising 
Water by fire, will soon be at work at the York-Buildings 
Water-Works in the Strand; there will on Wednesday 
next be published a true Draft of the same, as it is at 
work in the several Parts of Great Britain, and proper 
Explanation ; 

Sold by John King, at the Globe in the Poultry 

Price One Shilling.” 

An engraving (Fig. 43) is in existence (Sut- 
ton Nicholls delin et sculp. 1725) which we 
know from contemporary evidence to be the 
one in question. It has a close family resem- 
blance, even to the presence of a gentleman 
wearing a skirted coat, to engravings that 
had been published previously, all of them 
based obviously on an original by Henry 
Beighton, engraved in 1717. The engraving 
is merely, as the advertisement states, 
representative of Newcomen’s engine in 
general and not an illustration of the York 
Buildings engine in particular. There is a 
scale at the side of the engraving whence 
we deduce the fact that the engine was of 
practically the same dimensions as the 
engine erected by Newcomen at Dudley 
Castle in 1712. That engine had a cylinder 
2lin diameter by about 5}ft stroke and 
when going at twelve strokes a minute, 
exerted 5} h.p. 





We have a good description of the water 
works four years after its erection®® :— 

‘“* York Buildings —Here you see a high 
wooden tower and a water engine of a new 
invention that draws out of the Thames 
above three tuns of water in one minute, 
by means of steam arising from water, 
boiling in a great copper, a continual fire 
being kept to that purpose ; the steam being 
compressed and condensed moves by its 
evaporation and strikes a counterpoise which 
counterpoise striking another at last moves 
a great beam which, by its motion of going 
up and down, draws the water from the river 
which mounts through great iron pipes to 
the height of the tower, discharging itself 
there into a deep leaden cistern ; and thence 
falling down through other large iron pipes, 
fills them that are laid across the streets, 
and so continuing.to run through wooden 
pipes, as far as Marybone Fields, falls there 
into a large pond or reservoir, from whence 
the new buildings near Hanover Square 
and many thousand houses are supplied 
with water. This machine is certainly a 
great curiosity and though it be not so large 
as that of Marley in France, yet, considering 
its smallness in comparison of that, and the 
little charge it was built and is kept with, 
and the quantity of water it draws, its use 
and benefit is much beyond that.” 

We have also the commendation of it by 
Switzer, who characterised it as a “‘ Noble 
Engine,”’ embodying all the improvements 
made up to that date. He also gives an 
engraving of an engine, and although 
he does not state positively that it was that 
of York Buildings, yet it seems so probable 
that it is our excuse for reproducing it 
(see Fig. 44) as representing the first recipro- 
cating steam engine to be used for the water 
supply of London, or indeed for that of any 
other city in the world, as far as we know. 
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Directors of the same by purchasing Estate, 
erecting new Water-works and other pe 
nicious Projects have almost ruined 4, 
Corporation: however, their chargeahj, 
Engine for raising Water by Fire being jai 
aside, they continue to work that of Horse, 
which together with their Estates in Lnglang 
and Scotland may in time restore the Com, 
pany’s affairs.” 

That the engine was a “ chargeable one ” j, 
shown by the fact that the cost of working } 
the more economical horse mill for one yeg, 
was upwards of £596. It will be obseryeg 
that the statement is made that the engine 
drew “above three tuns of water in one 
minute ” (a tun equals 210 Imperial gallons) 
and as the height of lift was 102ft, the water 
horsepower, neglecting slip, works out at 
19} h.p., which certainly seems high for such 
an engine. The coal consumption was given 
as 2 chaldrons (the London chaldron equals 
264 ewt) in twenty-four hours, which works 
out as a duty of 5-2 million ; this is about the 
figure that Smeaton found to be usual in such 
engines. The date when the engine stopped 
working was in the autumn of 1731 ; this we 
know from a report in The Evening Post of 
September 16th of that year stating the fact, 
and that it was occasioned by the engine 
proving so expensive in coal. The decision to 
discontinue working the engine may in some 
measure be not unconnected with the death 
of Newcomen, which took place in 1729, and 
the consequent removal of his skilled atten. 
tion ; but it can be accepted that the chief 
reason was the cost of coal, for the atmo. 
spheric engine was a notorious “steam 
eater ’’ and so far had only been installed at 
collieries where otherwise unsaleable or cheap 
coal was available, or on mines where the 
value of the product was such that it could 
bear the charge. A subsidiary reason for 
discontinuing operations was undoubtedly 
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When the fire engine was erected at the 
water-works in 1725 it caused great con- 
sternation among the neighbours, who 
dreaded the smoke as a nuisance. Another 
account of the engine is given by Maitland, 
who has some severe strictures to pass on 
the conduct of the company: “the 


58 “ The Foreigner’s Guide to London,” 1729, page 50 
5° §. Switzer, “‘ Hydrostaticks and Hydraulics. 


6° W. Maitland, “‘ History of London,” 1739, II, page 
1274. 








the involved and almost bankrupt state of 
the company due to their other commitments 
mentioned above, for about this time there 
was a debt owing to “ Sir Matthew Ryal for 
coals to the fire engine, £660.15.” 

The engine was not removed at once, how- 
ever, but for ten years at least was shown to 
visitors as a curiosity, which it certainly was, 
for no other existed in London at that time 
and, indeed, not many in the provinces. This 
is attested by a description of London pub- 
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pod in A! Alive and Merry or the London 
Daily Post, April 18, 1741, where we find the 
following remark : “ but the charge of working 
it, and 80nie other reasons concurring, made 
its proprietors, the York Buildings Company 
lay aside the design; and no doubt but the 
inhabitants in its neighbourhood are very 
glad of it ; for its working, which was by sea- 
coal was attended with so much smoak that it 
not only must pollute the air thereabouts but 
spoil the f urniture.”’ 

We do not know whether pumping by the 
horse mill was during this interval, 
but we assume that it was, for if not much 

inconvenience must have been caused to 

customers. 

1n1752, constrained by necessity, the York 
Buildings Company installed their second 
atmospheric engine, by whom designed we 
do not know, but presumably by some 
Viewer from the North of England; at any 
rate it was reputed to be the best engine of 
its kind, and no doubt it was. It had a 45in 
cylinder by 8ft stroke; the beam was 27ft 
long, measuring 30in by 26in in the middle 
and 24in by 22in at the ends. The pumps, 
two in number, were 12in diameter and the 
height of lift was, as before stated, 102ft. 
The engine went at the rate of 7} strokes per 
minute and the coal consumed was 4 bushels 
per hour. The boiler was of unusual con- 
struction, of the haystack type (see Fig. 45), 
made of copper, 15ft diameter by 12}ft 
high; its ity was that it had a 
cen -— , whence a spiral flue of two 
turns conducted the waste gases to the 
chimney ; this boiler was the invention of 
Thomas Stephen and Moses Hadley in 1748 
(Patent Specification No. 634, July 12th). 
(ne can only wonder how, in the then state 
of the coppersmiths’ art, such a difficult 
piece of craftsmanship could have been 
executed. At any rate, the boiler does not 
appear to have been used elsewhere. 

In 1763 Keane Fitzgerald made some 
alterations to lessen the friction of the 
gudgeon of the beam by the application® 
of friction wheels, or rather quadrants, and 
the engine then went at the rate of 9 strokes 
per minute with the same consumption of 
fuel as before, although this sounds exag- 
gerated. Placed beside this engine in the 
same building at a later date there was 
another of a larger size. This had a cylinder 
49in diameter by 9ft stroke, and was the one 
tested by Watt in 1776 when he and Boulton 
were introducing their new engine ; it went 
8} strokes per minute, working two pumps 
of 13in diameter each to the same height as 
in the case of the other engine, viz., 102ft. 
One was a lifting pump with a valve in the 
bucket, the pump rod passing through a 
collar of leather; the other was a forcing 
pump, which raised the water during the 
return stroke of the engine, the chain being 
kept taut by a counterweight. The engine 
raised 136 cubic feet of water to a height of 
102ft, equalling 26-25 h.p.—much less than 
was being performed by Smeaton’s engines— 
with a consumption of 6 bushels of coal (a 
London bushel equalled 84 Ib), or a duty of 
8:6 millions. 

The external appearance of the water- 
works about the year 1780 is shown in the 
illustration (Fig. 46, reproduced by courtesy 
of the Laing Art Gallery, Newcastle-upon- 
Tyne, which possesses an original water 
colour drawing). The waterhouse was of 
timber, pyramidal in shape, as most of them 
were, in this case octagonal in section with 
4 finiat on top. It was built by a certain 
James King about the same time as the 
engine was installed. The engine house is 





" Phil Trang,, LIL, page 139. 
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hidden by trees, but the chimneys are visible. 
The water gate in the middle distance must 
have been that known as the Arundel stairs, 
and it much resembles the Inigo Jones 
water-gate still preserved in situ in what is 
now the Temple Gardens. From about the 
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middle of the eighteenth century onwards 
there appears to have been considerable 
activity in building atmospheric engines in 
the London area, possibly due to the experi- 
ence and knowledge of them gained in the 
collieries of the North of England. 


(To be continued) 


The Machine Tool and Engineering 
Exhibition 


No. IV—(Continued from page 255, Sept. 10th) 


d bee Machine Tool and Engineering Exhibi- 
tion at Olympia closed on Saturday, 
September 11th. We continue below our 
descriptions of some of the interesting 
machines and equipment which were 
exhibited. 


JAMES ARCHDALE AND Co., LTD. 


Various types and sizes of milling 
machines and drilling machines comprised 
the principal exhibits on the stand of James 
Archdale and Co., Ltd., Ledsam Street, 
Birmingham. 

In addition to its well-known radial and 
heavy-duty vertical drilling machines, the 
company showed its latest types of universal 
adjustable multi-spindle drilling machines, 
one of which is illustrated in Fig. 46. 
These machines can be supplied with 
either circular head .frames or rect- 
angular head frames, each being provided 
with twelve drivers. The heads have tee 
slots in the flange for attaching adjustable 
spindle arms or cluster plates as required. 
The spindle head is motor driven through a 
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gearbox and a wide range of spindle speeds 
is made available through alternative fittings. 

A separate motor-driven hydraulic feed unit 
is mounted at the top of the column and the 
cylinder is carried in the head slide close to 


the drilling area, thus exerting the thrust in 
the best position relative to the work, 
whilst enabling the closed front column 
design to be retained. Oil is fed directly from 





FiG, 47—VERTICAL MILLING MACHINE 
—ARCHDALE 


the unit through a hollow piston-rod to the 
cylinder, there being no external pipes, and 
frictional loss is reduced toa minimum. The 
hydraulic unit incorporates separate pumps 
for quick traverse and feed movements. 
Control of the machine is effected from a‘multi 
push-button station and push-buttons are 
provided to start and stop the spindle and 
feed motors simultaneously. Pressing the 
“ start traverse” button starts the automatic 
feed cycle, which is controlled by adjustable 
dogs on the slide, and emergency return and 
stop buttons are provided which overrule 
the dogs. For setting purposes, “‘ inching ”’ 
controls for spindle rotation and fast travers- 


ing are provided. 
The milling machines on the stand included 
the high-speed, swivelling-head, vertical 


machine shown in Fig. 47, which has been 
designed for operation on light metals, brass 
and copper, and for light duty on cast 
iron and steel. It has means of automatic 
reversible longitudinal feed, but the cross 
and vertical traverse motions are hand 
operated. 

The spindle is driven by a 3 h.p. motor 
through a gearbox, giving twelve spindle 
speeds from 83 to 2000 r.p.m. Changes of 
speed are effected by a single handle, and 
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are indicated on a large easily read dial 
accessible from the working position. The 
spindle is carried in a sleeve having a 4in 
vertical adjustment. The sleeve is balanced for 
sensitive action when using small cutters, 
and a four-position turret stop and dial 
indicator control its vertical motion. 
Angular adjustment to the head can be made 
by operation of a ratchet lever to give 
indications up to 45 deg. to either side 
of the vertical. A scale is fitted to indicate 
the angular position, and feeler blocks are 
provided to ensure accurate vertical setting. 

A separate } h.p. feed motor drives the 
table longitudinal feed mechanism through 
@ six-change gearbox. Six longitudinal feeds 
from lin to 10in per minute are available 
through the change gears. 


RocKWELL MacuInE Toot Company, Ltp. 


A large number of interesting American 
machine tools were to be seen upon the stands 
taken by the Rockwell Machine Too! Com- 
pany, Ltd., Second Way, Exhibition Grounds 
Wembley, Middlesex. 

The well-known “ Monarch’ machines 
exhibited included a  toolmakers’ lathe 
fitted with an air tracer for repetition 
work. The headstock of this machine is 
arranged for all-electric drive through 
multiple vee belts, and has wide range of 
stepless spindle speeds in each direction. 
These headstocks are supplied in various 
types with infinitely variable spindle speeds 
from 25 to 2500 r.p.m. up to 40 to 4000 r.p.m. 
A speed reducer is fitted on each machine 
to provide a stepless range of slow spindle 
speeds from.4 to 400 up to 6-5 to 650 r.p.m. 

The “Air Gauge” tracer fitted to the 
machine provides automatic means of sizing 
and eliminates the necessity for repetitive 
measurements. A template or master work- 
piece which is used in conjunction with the 
tracing mechanism is fitted on a bracket at 
the rear of the lathe. An air-operated tracer, 
suspended on an arm attached to the cross- 
slide, follows the contour of the template 
as the saddle of the machine moves along the 
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bed. Movement of the air-operated tracer 
point is amplified to a very high degree 
in a hydraulic relay valve, which, through 
the hydraulic system, moves the tool slide 
in and out as cutting progresses. 

The 36in open-sided planer made by the 
Rockford Machine Tool Company, shown in 
Fig. 48, is fully hydraulic in operation. 
The tool head of this machine has a hori- 
zontal travel of 30in along the cross rail, 
which has a vertical adjustment of 24in on 
the main column. 

The controls of the shaper are grouped 
to provide easy engagement of the hydraulic 
cross feed of the tool head on the cross rail 
and of the tool-slide up or down. Simple 
means of adjustment are provided for setting 
and varying the table speed, ranging from 
0 to 110ft per minute, and its return 
speeds of from 0 to 150ft per minute. 

A useful feature of the machine is a side- 
head, which can be used to increase its 
productive capacity by enabling two faces 
to be machined at the same time. 

A new “ Kaukauna” portable horizontal 
boring, drilling and tapping machine has a 
very wide range of application. It is designed 
for transport by crane or truck to any 
required position, where its bed can be 
bolted down or levelled up on pads by 
means of integral screw jacks on arms at 
each corner. The bed has ways 4ft long, 
on which the main column supporting slide 
is mounted, which can be traversed by power. 
The head slide assembly can be moved ver- 
tically by power means over a distance 
of 4ft on the main column. This column 
complete with the head assembly can be 
rotated in a complete circle on its slide. 
A slide which carries the workhead can be 
moved horizontally in ways on the column 
support over a distance of 24in. The spindle 
in the workhead has nine speeds with three 
rates of feed. This workhead swivels in 
two directions to permit a wide range of 
angular settings. This feature, combined 
with the other movements, enables holes 
to be drilled, bored or tapped in awkward 
positions that would normally entail a cer- 
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OPENSIDED PLANER—ROCKWELL 
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tain amount of manipulation of the com. 
penent. 

A new model of the “ American ” hydray, 
lic vertical three-way broaching aching 
shown on this stand, has a stroke 
24in, with a normal capacity of 8 to, 


FIG. 49—BROACHING MACHINE—ROCKWELL 


~ and a maximum capacity of 11-8 tons. 
The machine (see Fig. 49) is designed to 
permit quick adaptation for push, pull or 
surface broaching. Its toolheads are easily 
connected to the slide way for push or pull 
internal broaching, and when the lug is 
removed surface broaches can be fitted to 
the machine slide. A hydraulic broach 
retrieving unit can be fitted to speed pro- 
duction and reduce the time required for 
retrieving and reinserting the tool during 
internal pull broaching operations. 

A “Le Blond” 17in toolroom lathe 
exhibited was fitted with an_ electronic 
contouring attachment. On this machine 
the contouring attachment is carried on 4 
special toolslide and its follower moves 
along a template on the front of the machine. 
Rough and finish turning can be performed 
with the same template. The special tool- 
slide is interchangeable with a standard 
slide. 

The “Alpha” try-out press for tool- 
makers has its top ram and _ table 
arranged to swivel so that the punch 
and die are readily accessible for 
alteration or modification, without necessity 
for their removal from the machine. 

Another machine with a somewhat novel 
feature, shown by the Rockwell company, 
is the “ Formanoid”’ surface grinder. In 
this machine coolant is fed through the 
wheel. The coolant first passes through 
a filtering system and then, passing through 
the spindle, is supplied under pressure 
through the grinding wheel to the work. 


BrookHirst SwITCHGEAR, LTD. 


The exhibits on the stand of Brookhirst 
Switchgear, Ltd., of Chester, were confined 
to electric control equipment. The main 
exhibits comprised two demonstration equip- 
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ments, ONC 
control, ant 





for infinitely variable-speed 
{ another for contrasting the 


tive features of reverse-current plug 
braking and d.c. injection braking. 

The variable-speed equipment incorporates 

4 mereury-2re rectifier for converting a.c. 

to dc. with voltage regulation by means 


0! 


ivin) 
Se erstion. Speed 
variation is obtained 
smoothly from zero 
to 1600 r.p.m. The 
contactor equipment 
includes an a.c. panel 
and a d.c. panel with 
the necessary control 
switches and push- 
buttons. These, to- 
ether with the recti- 
fier, were housed in a 
steel and Perspex 
enclosure to give 
visitors adequate op- 
portunity for exam- 
ination. Such equip- 
ments can, of course, 
be arranged to deal 
with a number of 
motorised drives on 
the same machine, 
some of which may 
require to be of vari- 
able speed. 

The other demon- 
stration unit was a 
composite equipment 
arranged to apply at 
will reverse - current 
(plug) braking and d.c. 
injection braking on 
an a.c. motor. The 
unit provides control 


f grid control, making available a variable 
voltage which is connected to a d.c. motor 
a disc for the purpose of the 
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auxiliary slide is fitted between the square- 
base slide and the swivel slide. This auxiliary 
slide gives extra strength when the toolbox 
overhangs the table. Automatic tool lifters 


are fitted to all toolboxes for relieving the 
tools during the return stroke. 

Controls for the electrically operated feed 
and power traverse unit are mounted on the 
right-hand standard and are in easy reach 
of the operator. 


Fourteen rates of feed are 





Fic. 50—12FT PLANING MACHINE—PLANERS 


switches for direct 


switching by hand and for automatic opera- 
tion by push-buttons and contactors. 

Using a diagram to represent a drilling 
machine and by the use of lighting and 
shutters, the control, which can be provided 
to cover a complete or continuous cycle of 
operations, was clearly demonstrated. Vary- 
ing speeds of movement, time intervals, simul- 
taneous indication, &c., were all depicted. 
The example taken was of a single-head 


§ drilling machine, giving fully automatic and 


single-cycle, manual, control. 


PLANERS (HUDDERSFIELD), Lp. 


A number of interesting features of control 
and design are incorporated in a large planing 
machine for work up to 3ft square and 12ft 
long, shown by Planers (Huddersfield), Ltd., 


Prospect Ironworks, 


Huddersfield. 


This 


machine, illustrated in Fig. 50, has a bed of 
the usual continuous plated type with large 


troughs at each end to 
from the vee slides. 


take the surplus oil 
The vee slides 


have large wearing surfaces; and the table, 
which has tee slots longitudinally cut from 
the solid, is fully supported to avoid exces- 
sive overhang and possible deflection under 


working conditions. 


The standards are firmly bolted, dowelled 
and keyed to the bed and held securely at 
the top by ‘a cross rail to give a rigid, box 


type structure. 


Cross slide toolboxes of the compound type 
comprise a square-base slide, swivel slide, 
downslide, clapper and clapper block. Each 
toolbox can be operated by hand or auto- 
matically in the horizontal, vertical or angular 


directions. 


One or two cross slide toolboxes 


can be fitted according to requirements. 
Side toolboxes are of similar construction to 


the cross slide toolboxes, except that an 





available from */,,in to #in, and they can be 
selected whilst the machine is in motion or at 
rest. Quick-power traverse to the toolboxes 
is obtained by pressing the requisite push 
button, direction of traverse being opposite 
to the feed. Change of direction of feed and 
traverse is obtained by levers mounted on the 
cross slide and side toolboxes. A repeat-feed 
button enables the operator to inch the tool- 


_boxes into position. 


The whole of the power transmission is by 
spiral gearing, the table spiral being mounted 





Fic. 51—-HONING MACHINE—BARRUS 


in Timken bearings with force lubrication 
from an oil pump mounted in the machine. 

A pendant control box with duplicated 
push-button controls gives the operator of 
the machine a wide range of movement when 
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setting and observing the work at points 
remote from the main grouped controls 


E. P. Barrus, Lrp. 


The small machines of American manu- 
facture displayed upon the stand of E. P. 
Barrus, Ltd.; Brunel Road, London, W.3, 
included a honing machine for bores ranging 
from 0-720in to 2-062in in diameter. Two 





FiG 52—BORING AND GRINDING MACHINE, 
—BARRUS 


honing heads, using only six sets of stones, 
are adjustable for all sizes of holes within the 
above range. The machines can be used for 
either dry or wet honing, and are built with 
an oil pump which supplies lubricant to the 
hones through a flexible tube. A large 





FiG. 53—RADIAL DRILL—BARRUS 


pan with a reservoir below prevents oil 
splash and wastage. 

The honing spindle is driven through 
a vee belt by a small motor efclosed within 
the body. The hdning stones can be con- 
tracted or expanded according to the work 
size whilst the machine is running, the degree 
of movement being shown on a graduated 
dial. As shown in Fig. 51, the machine is 
fitted with a fixture to enable the honing 
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of connecting-rod small end holes, but 
it is readily adaptable to take other types 
of work holder. 

The double-ended boring and grinding 
machine shown in Fig. 52 has been built 
by the Van Norman Company for boring 
and grinding connecting-rod forgings up 
to 3}in in diameter, and it is readily adapt- 
able for a number of other similar operations. 

On this machine the work is set in 
a fixture or a vice on a vertical slide which 
can be traversed along the bed slideways 
between a boring head on the right and a 
grinding head on the left. The work slide 
has means of automatic transverse feed, 
in respect to each head, at 0-004in and 
0-007in per revolution. Each head is driven 
through vee belts by its own motor, the 
boring spindle having two speeds of 300 and 
700 r.p.m., and the grinding spindle a 
fixed speed of 10,000 r.p.m., with an eccentric 
movement of 80 and 160 r.p.m. 

In operation the hole is first bored and 
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then the work slide is traversed along to the 
grinding head without the setting of the 
component being altered. The grinding 
spindle passes through a hole on the work 
slide and finish grinds the work to the 
required size. The grinding wheel is set 
in accordance with the diameter to be ground 
by adjustment of the degree of eccentric 
motion of the spindle in the head. 

A small radial drill on this stand is 
designed for a useful range of work. This 
machine—see Fig. 53—has a fixed table, 
3lin by 22in, over practically the whole 
working area of which the spindle can be 
set by adjustment along its slide. The 
spindle takes drills up to }in diameter and 
has sixteen speeds from 160 to 8300 r.p.m. 
or 110 to 5400 r.p.m. The drill head pillar 
is adjustable through a handwheel. The 
maximum chuck to table distance is 16}in, 
and the vertical travel of the spindle is 
4jin. The drill head can be tilted on its 
ram up to 45 deg. in each direction. 


(T'o be continued) 


The Passing World’ 


By Sm HENRY TIZARD, K.C.B., F.RS. 


i kn causes of the relative productivity 
and wealth of nations are many and 
complex. We gained our supremacy in 
the nineteenth century because we excelled 
in engineering genius and were the first to 
use mechanical power on the large scale for 
manufacture and transport. Our population 
grew rapidly because we were prosperous, 
and it paid us to. become a food-importing 
nation because the productivity of labour in 
the secondary industries was so much higher 
than in agriculture. But conditions have 
changed in the course of time. We no longer 
have any outstanding natural advantages, 
and we must expect that given approximately 
equal skill in technology other nations with 
greater natural advantages will surpass us. 
Only by maintaining leadership in the 
application of science can we hope to keep 
our position among the great nations. So it 
is not surprising. that the United States, and 
Canada, for example, with their great natural 
resources and abundant supply of cheap 
power, should have passed us in wealth and 
productivity before the war. It would have 
been surprising if they had not. But it is by 
no means so easy to explain why Switzerland, 
which in 1885 possessed a national income per 
head about two-thirds of that of the United 
Kingdom should have equalled us in pros- 
perity by 1939; or why the industrial pro- 
ductivity of Sweden, a country that has no 
coal, should have been rising so much more 
rapidly than ours in the years between the 
wars. These two countries cannot be said to 
possess natural resources superior to ours ; 
nor can-it be argued that in the quality or 
quantity of scientific and industrial research 
they excel us. But I suggest that they, in 
common with the United States, possess a 
higher average standard of technology than 
we do, and have a much greater proportion 
of men of high scientific education in execu- 
tive control of industry. I quote them in 
support of my view that it is not the general 


expansion of research in this country that is 
of first importance for the restoration of its 
industrial health, and certainly not the 
expansion of Government research remote 
from the everyday problems of industry. 





* Extracted from the Presidential Address to the 
British Association. 
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What is of first importance is to apply what 
is already known. 

The fact is that all really new develop- 
ments of industry are the product of the 
work of very few men. In general, knowledge 
in the physical sciences now accumulates 
at a rate much faster than it is, or possibly 
than it can be, applied in industry. There 
is a vast amount of knowledge waiting to 
be used. No new discovery, in any field, 
is likely to have so quick and beneficial 
an effect on British industry as the application 
of what is already known. We hear, for 
example, of the possibility of the production 
of power from atomic sources of energy. 
I do not think that anyone will be rash 
enough to prophesy what discoveries of 
real industrial importance will result from 
the researches now in progress; but I shall 
certainly assert that the production of power 
from uranium cannot bring such economic 
benefits to this country within twenty years 
as would the practical application of known 
methods of economising coal. Even in 
those fields of industry where science and 
development have been most in step we find 
scientific knowledge far ahead of practice. 
In aeronautics, for example, research has 
shown, without any shadow of doubt, that it 
should be possible to design aircraft far more 
economical in fuel consumption than present 
aircraft. For the next step we need bold and 
highly skilled engineering rather than more 
fundamental knowledge ; if it is successful, 
air transport, instead of existing precariously 
on subsidies, will oe on iorel teruen with 
the train and ship for long-distance passenger 
travel. Indeed, a revolution in transport is 
in sight. Shall we leave it to be encompassed 
by other nations, or shall we show the way ? 
The answer depends on whether we shall 
encourage enterprise and adventure in 
engineering. 

* * 

It is a mistake to suppose that science 
advances rapidly in a war. Certain branches 
of science may receive a special stimulus, but 
on the whole the advance of knowledge is 
slowed. What is striking in a war is the 
rapid solution of practical problems by the 
use of previously acquired scientific know- 
ledge and technique. It is a mistake also to 
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attribute this success to the fact, that 
does not matter. Cost matters a :reat de). 
indeed, the purpose is always to ‘Chive th, 
end in view with the minimum cost of jjy 
labour and material. And, finally, «ll depeas 
on good design and production. Our weg, 
ness in the war was not to be found in the 
judgment of what was best to do, nor in tj, 
scientific work necessary to do i. [t 
when the stage of design and prod ction wy 
reached that we fell short of the best 
standards. The magnetron, which conjg, 
buted more to the success of the \llieg thay 
any other single invention, was a product 
British science ; but it had to be redesigns) 
in America for economical manufactyy 
Penicillin, the greatest practical aciievemoy 
of medical research during the war, aly 
originated in England, but unless America, 
skill in large-scale manufacture had ben 
available, many thousands of men, who noy 
enjoy a healthy life, would have dicd. 

We now see history repeating itself. Afte 
the second World War, as after the firs 
there is a cry for more research, in industry, 
and by Government, and a strong demanj 
on the universities to expand their school 
of science. Temporarily this enthusiasm is 
having an unfortunate effect, for the schook 
are getting starved of teachers, and unless, 
high standard of teaching is maintained i, 
our schools, the next generation of scientists 
will suffer. In the long run, too, the expan. 
sion of research will fail to produce the hoped. 
for result unless we promote at the sam 
time education in the higher branches of 
technology, and unless the technologist takes 
his rightful place in industry. Throughout 
the nineteenth century, the advances in 
engineering that made so great a difference 
to our prosperity were the product of 
inventive rather than of scientific genius. 
Even the steam turbine, though its con. 
ception was founded on~ long-established 
physical principles, was brought to a high 
pitch of practical efficiency with very little 
assistance from scientists. But. we live in 
a different age. Pure invention still ha 
its place, but industrial prosperity wil 
depend more and more on the continuow 
application of science to industrial practice. 
Unless we can raise our standard of tech. 
nology, unless there are many more men in 
executive positions in industry, whose prac 
tical experience has been preceded by 4 
scientific education, we shall inevitably fail 
to keep our place among the great manufac. 
turing nations. 
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The Vasteras Boiler, Sweden 


Wat is claimed to be the largest 
boiler in Europe and the biggest turbine in 
the world, will be set up at the State steam 
power station at Vasteras (Central Sweden), 
a reserve station, used when water power is 
scarce or when any fault occurs in the long: 
distance transmission lines. The new boiler 
will be similar to the present “ tower ”’ boiler, 
210ft high, installed in a nine-storey building, 
but will be somewhat larger. It will produce 
300 tons of steam per hour and the efficiency 
will be very high, with a steam temperature 
of 475 deg. Cent. and a pressure of 30 atmo- 
spheres. With the present boiler working 
pressure is reached in twenty minutes, water 
being preheated by means of surplus power 
from the hydro-electric plant during the night, 
and the new plant will be designed for a similar 
quick heating. The new steam turbo generator 
will have a capacity of 65,000kW. The tur 
bine will be of the Swedish Ljunstrém make, 
while the generator will be made by the ASEA 
Company. The plant is expected to be m 
service in 1960. 
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pritish Aircraft Constructors’ ninth Flying 
Display and Exhibition, held this year at the 
Royal Aircraft Establishment’s aerodrome at 


briefly 
recorded in @ Seven-Day Journal note last 
week, the display, without a doubt the finest 
in the world, began on Tuesday, September 7th, 
and closed on Sunday evening, September 12th. 
On the Saturday and Sunday, the public was 
admitted, and it is estimated that 100,000 saw 
the flying on those two days. 

Each morning there were lined up for inspec- 
tion on the tarmac about seventy new British 
types of aircraft, and each afternoon exeept 
Friday about fifty machines were flown. In 
addition, more than 200 firms exhibited aero- 
engines, aircraft models and aeronautical 
equipment on stands within two exhibition 
halls, forming the “‘ Static Exhibition.” 

The exhibition as a whole is organised by the 
Society, the representative body of the British 
aircraft industry, to promote the export trade 
of its member companies and to demonstrate 
the qualities of British aeronautical products. 
Numerous visitors from overseas attended the 
display during its six-days’ run, and saw what 
must have been the largest collection of new types 
of aircraft ever to be demonstrated at a time: 
British aircraft exports 
in 1947 and im the first: seven months of this 


year nearly £16,000,000. The display is sure’ 


to be instrumental in swelling these figures, 
and it seems that the 1948 “target” of 
£25,000,000 ‘will. easily be hit. 


Tue Arrecrart ON VIEW 


It is not possible in these brief articles to 
describe all the new aircraft shown. Some have 
already been described in these columns ; 
others will be referred to in our annual review 
ma few months” time, or were mertioried in 
our last review articles. 

The clear lead held by British gas turbine 
engines, in pure jet and propeller-turbine forms, 





ERFECT flying weather favoured most of 
the six successive days of the Society of 


were about £25,000,000 
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The 3.B-A.C. Flying Display and 
Exhibition 


No. I 


was evidenced by a number of civil and military 
aircraft shown flying with this form of engine. 
The Vickers ‘‘ Viscount ’”’ airliner prototype, 
flown during: the display, is the first four- 
engined, turbo-propeller airliner ever to fhave 





ARMSTRONG WHITWORTH “A.W.52"" JET FLYINGQWING 


taken the air. A: falll description of this aircraft 

in last week's issue. It is fitted with 
four Rolls-Royce “Dart” propéller-turbine 
éngines and is designed as a replacement for 


_ and manoeuvrable military 
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How ptojected. It is understood that the 
“Tudor VIII,” with an all-up weight of 
80,000 Ib, has a service ceiling of £4,000ft, 
Its maximum cruising speed is given as 350 
m.p-h, at 25,000ft, and its rate of climb at sea 
level 2930ft per minute. 

Much interest was aroused by the Handley 
Page “‘ Hermes IV ”’ aircraft shown overleaf. A 
fast and comfortable aircraft, this is at present 
the largest British airliner flying. Its 
top is 357 m.p.h. with four Bristol 
“ Hereules ’’ radial sleeve-valve engines, and 
it is designed for up to sixty-three passengers: 
Its maximum take-off weight is 82,000 lb 
and maximum range 3625 miles, cruising at 
312 m.p.h: It is a luxurious machine, fully 
pressurised, and it has a steerable nose-wheel 
undercarriage. Delivery of twenty-five of 
these airliners for service on B.O.A.C.’s Empire 
rovites will begin early next year. 

Amongst military jet aircraft on view, the 
newest machine, flown in public for the first 
time, was the Hawker “ P.1040” jet fighter, 
whieh we illustrate overleaf. This machine, 
still, of course, on the restricted list for publica- 
tion of technical details, is an extremely fast 
fighter. It is alterna- 
tively designated the Hawker ‘‘ N.7/46 ’’ when 
equipped for use as a naval jet fighter. The air- 
craft is propelled by a Rolls-Royce “ Nene ”’ 
engine, with wing-root air intakes and bifur- 
cated jet outlets, each trunk discharging to the 
rear of the wing trailing edges along the 
fuselage. It put up a fine exhibition at the 
display. 

A particularly striking display was given by 
the Saunders-Roe ‘“SR/Al”  flying-boat 
fighter. This machine, which we have already 
described and illustrated, is propelled by two 
Metro-Vick “ Beryl’’ jet units, mounted side 
by side within the hull, with jet outlets in 
much the same position as the Hawker fighter 
mentioned above. Other notable military 
development aircraft included a Gloster 
“‘ Meteor ” fitted with “ Beryl” units in place 
of the standard Rolls-Royce “‘ Derwent ”’ units 
and thé new Avro ‘“‘ Athena I,” an advanced 
trainer with a single Armstrong-Siddeley 
“ Mamba ” propellér-turbine unit. 

Great interest was shown in the éxperimental 
tailless jet’ Armstrong-Whitworth “ A.W.52” 
aircraft, two versions of which were shown, 
oné with two ‘“‘Nene” jet engines, the 
other with “ Derwents.”” The appearance of 
these novel aircraft in flight is well shown 
in the photograph we reproduce. In quite a 





VICKERS SUPERMARINE ‘‘ SEAGULL ”’ EXPERIMENTAL AMPHIBIAN 


the Vickers “‘ Viking *’ on the European routes. 
In the’ pure jet field, the experimental “ Tudor 
VIIL” illustrated overleaf represents the first 
four-erigined jet dirlitier to fly. This machine 
has four Rolls-Royce ‘‘ Nene ”’ engines, grouped 
in pairs. Its purpose is to collect data on the 
developmerit of the highspeed jet’ airliners 


different class, but giving a remarkable per- 
formance’ in’ its’ way, was a small military 
four-seat transport, the Scottish Aviation, Ltd., 
“ Prestwick Pioneer.” This aircraft is pro- 
pelled by a de Havilland “Gypsy Queen ” 
reciprocating engine, and is remarkable for its 
high-lift devices, giving exceptionally low 
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AIRCRAFT AT THE S.B.A.C. FLYING DISPLAY, FARNBOROUGH 





Avro “ TUDOR’ VIII EXPERIMENTAL JET AIRLINER 
HANDLEY,- PAGE ‘“‘ HERMES’ IV AIRLINER 
HAWKER P.1040 JET FIGHTER 
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galling and landing speeds. Its landing run 


only 20 yards. 
AMPHIBIAN AIRCRAFT 


The flying qualities of two new amphibian 
sireraft, the Vickers Supermarine ‘‘ Seagull ” 
experiment al machine and the Short “ Sealand ”’ 
irliner, were well demonstrated. Illustrations 


of these two machines appear herewith. They 
have very little in common, excepting their 
amphibian nature, for the ‘‘ Seagull” proto- 
type is designed for air/sea rescue work and 
naval reconnaissance, whereas the ‘‘ Sealand ”’ 
is a commercial small airliner for charter and 
feeder line service. 

The Vickers Supermarine “ Seagull” is a 
monoplane amphibian designed to an Air 
Ministry specification to succeed the well-known 
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machine is a variable incidence wing, with 
interconnected full-span leading edge slots 
and slotted flaps. The equipment permits 


the wing to be set at the best angle for take-off, 

whilst in level flight the incidence can be 

adjusted to reduce the hull drag to a minimum. 

When landing a high angle of incidence gives 
, the high lift for which the wing is designed. 


SHORT 


**SEALAND’’ AMPHIBIAN 


The “‘ Sealand,”’ a product of Short Brothers 
and Harland, Ltd., of Belfast, is a twin-engined, 
all-metal amphibian, designed for economical 
flying. The landing chassis, both main and 
tail, is readily removable if it is desired to 
operate from water only, and the payload is 
thereby increased by 624lb. Alternatively, 
the machine can be supplied as a flying-boat, 
without undercarriage structure, permitting 
the payload to be increased by 1000]b. The 





CIERVA “AIR HORSE’’ HELICOPTER 


- 


“Walrus ” and “ Sea Otter.” It has a Rolls- 
Royce “Griffon” engine driving counter- 
rotating propellers, giving a maximum speed 
of 260 m.p.h. at 11,800ft. The tail wheel and 
undercarriage are hydraulically retractable. 
When operating only on water, the under- 
carriage can be quickly detached. A deck 
arrester hook. is fitted for use on aircraft 
carriers, and to obtain the minimum stowage 
Space, the wings are arranged to fold. How- 
ever, the most interesting point about the 





standard lay-out is for five passengers, three 
in a forward cabin and two in an after cabin, 
and is very comfortable, with large windows, 
giving an unrestricted view. ‘The aircraft is 
fitted with two de Havilland ‘“‘ Gypsy Queen ” 
engines, of 345 b.h.p. each at take-off, and it 
has an economical cruising speed of 181 m.p.h. 
at 7800ft. The all-up weight is 9100 Ib. 


Rotaysine WING AIRCRAFT 
Five different types of British rotating-wing 
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aircraft were on view, of which two were demon- 
strated in flight. The Fairey ‘‘ Gyrodyne,” 
which recently gained the speed record of 
124-3 m.p.h. for this type of aircraft, has its 
torque-reaction airscrew on a wing stub, so 
that in forward flight its thrust contributes to 
the forward speed. The machine has heen 
illustrated and briefly described in these pages 





before. It is a single-rotor type with an Alvis 
‘** Leonides ’’ 500 h.p. radial engine, and is 
“designed to carry a pilot and three passengers. 
In its demonstration flights it gave a good 
performance. 

The Bristol Aeroplane Company had on view 
the Bristol “‘ 171,” another single-rotor type, 
with a transverse thrust tail airscrew. Produc- 
tion models will have the “‘ Leonides ”’ engine. 
Similar in many ways was the Westland- 
Sikorsky. the British-built version, with 
** Leonides ”’ engine, of the American; Sikorsky 
“*§.51 ” helicopter. 

Undoubtedly the most remarkable machine 
shown was the Cierva Autogiro Company’s 
‘“* Air Horse,” of which we reproduce a view 
herewith. It forms the very big brother of 
the, same company’s “ Skeeter ”’ small heli- 
copter, which was also on view. The “ Air 
Horse ”’ is the largest helicopter y=t to be built. 
It will have a gross weight of about 17,500 lb 
and is designed to carry a crew of three and 
twenty-four passengers, or a freight load of 
between 3 and 4tons. Details of this interesting 
venture are not yet available, but it is known 
that its three main rotors are driven by a 
single Rolls-Royce ‘Merlin’? engine. The 
undercarriage is designed to absorb the shock 
of landing in autorotative flight at a rate of 
descent of 42ft per second; should the need arise. 

The Cierva “‘ Skeeter ”’ follows normal single- 
rotor practice, but is designed for low produc- 
tion costs. It weighs about 800 lb unladen and 
its all-up weight is designed to be 1210 lb. 
The cruising speed is expected to be about 
75 m.p.h. with a Jameson 110 b.h.p. engine. 


(To be continued) 
a 


A Suineer’s Hanpsoox.—We have received 
from Mr. J. Atherton, of Thos. Firth and John 
Brown, Ltd., Atlas Works, Sheffield, a valuable 
little handbook for the use of slingers employed 
in iron and steelworks. It has been compiled by a 
number of safety officers employed in the iron and 
steel industry in the Sheffield area, and is intended 
particularly for the assistance of slingers and crane 
drivers. A numberof comprehensive tables, showing 
the safe working loads for the chains, wire ropes 
and fibre ropes used in slinging, are arranged for 
quick and easy reference, and the book includes 
a-list of useful hints to operators. The handbooks 
can be obtained from Mr. Atherton at twenty-five 
for 7s. 6d. net. 
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“HISTORIC RESEARCHES” 


Arrangements are now under consideration 
for the republication of articles Nos. I— 
XXXVI of this series in book form. Readers 
interested in obtaining copies of the projected 
book should, in the first instance, write as soon 
as possible to The Manager of ‘‘ The Engineer,” 
28, Essex Street, Strand, London, W.C. 2. 





THE CONSULTING ENGINEER 

W3ILE the consulting engineer has become 
closely identified with the conduct of modern 
technical industry, it may not be sufficiently 
appreciated that he has a most ancient 
lineage. Such practitioners were known to the 
Greeks of antiquity and among the earliest 
of them was that Anthemius, who, the 
technical adviser of Justinian, appears to 
have played so great a part in solving pro- 
blems connected with the construction of 
St. Sophia in Byzantium. There is extant 
an account of the controversy between 
Anthemius and the orator Zeno, whose 
houses adjoined. The engineer objected to 
the orator having so built his house as to 
cause the windows to overlook. In the dispute 
which followed the eloquence of Zeno pre- 
vailed, but Anthemius devised a system of 
steam-operated whistles which, artfully intro- 
dueed among the rafters of Zeno’s house 
rendered it uninhabitable. Astounded by this 
mysterious reprisal, Zeno declared that “a 
mere mortal must yield to the power of an 
antagonist who shook the earth.” All through 
the ages the activity of the consulting engi- 
neer can be traced in no uncertain way, and 
it is to his operations that a notable part of 
our technical progress has been due. These 


THE ENGINEER 


activities persist and so long as free enterprise 
continues as a fundamental element in our 
civilisation the services of highly qualified 
independent engineers will be one of its 
ingredients. 

We live at a time when the ball of practice 
must be played very close to the goal posts 
of research; when the technical infant is 
apt to be mistaken for a developed adult. 
Here is the region in which the consulting 
engineer can discharge a most useful and 
moderating part. He has access to the sources 
of innovation ; he is also hand-in-hand with 
the demands of practice.’ On his recommenda- 
tion depends the extent to which expenditure 
may be associated with technical risks and 
he has to be guided, to a considerable degree, 
by the funded experience of the past. When, 
as at present, there is great concentration 
upon research, it is the more urgent that all 
that research should be tempered by practical 
investigation and proved by experience. 
For were research to get the bit between its 
teeth, we might find such a tendency to 
speculation in industrial design as could 
involve results both harmful and severely 
unprofitable. The best research is that which 
leads most directly to solid commercial 
results and the admirable enthusiasm of 
research men must not be mistaken for the 
accurate intuitions of engineering science. 
Otherwise, research, instead of being a good 
servant, becomes a spendthrift master. How 
salutory is the advice given by the illustrious 
Carnot when, after enunciating the special 
property of a reversible cycle and introducing 
the idea of a cycle of operations, he goes on 
to say (“‘ Réflexions ”) that ‘ The economy 
of the combustible is only one of the condi- 
tions to be fulfilled in heat-engines. In many 
cases it is only secondary. It should often 
give precedence to safety, to strength, to the 
durability of the engine.” And even earlier 
than Carnot, when James Watt, putting the 
finishing touches to the. first engine ever 
delivered from Soho Foundry had manifested 
a morbid anxiety to start it up, the wise 
Boulton advised him not to hurry, not to 
let the engine make a single stroke until 
every precaution which might contribute to 
security had been taken. ‘“‘ And then,” 
added Boulton, ‘‘in the name of God, fall 
to and do your best!” These are the con- 
siderations which guide the consulting engi- 
neer and his activity must concentrate on 
encouraging progress while making certain 
of security. 

We are, at the present time, witnessing 
the rapid development of the gas turbine. 
Non-technical journalists, actuated by a 
laudable desire to surprise and interest the 
non-technical reader, compose factual matter 
alloyed with fiddle-de-dee. Such writings 
have a large audience and unfortunately 
convey erroneous impressions. The truth is 
that the gas turbine is making steady 
progress and will in due time be brought 
to a degree of efficiency and dependability 
which must have far-reaching results. The 
same is true of many other developments 
which, the appropriate subjects of exhaustive 
research, are among the things which lie 
beyond the horizon of immediate practical 
application but are constantly and vividly 
exploited as already available for commercial 
service. It is in these regions that the expe- 
rience and vision of the consulting engineer 
can be exercised with advantage, for while 
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he remains responsible for the gi 

advice as to what is practicable to- a he 
has to keep his eyes on what may be practig, 
able to-morrow. In a word, he needs 4, 


. combine an eye for the future with a seny 


of what is immediately available. With jy 
eyes on the stars he must remember that his 
feet are on the ground. In all the bewilder 
ing welter of semi-technical veriiage , 
should recall the good advice of an eminey, 
American engineer who remarked that “ ify, 
allow ourselves to be governed by th 
where it is possible to obtain facts, we shai) 
lose in our competition with those who bay 
their actions on fact.” There has long bee 
a controversy as to whether the scientiy 
with practical experience or the engincer wit) 
scientific qualifications contributes tlie mos 
in the field of development. We do not pro. 
pose to give our vote on this open question, 
but it is certainly true that the cnginee 
turns as by instinct to the lessons of practice, 
The consulting engineer, while steering 4 
course between audacity and caution, must 
ever remember that the heterodoxy of to- -day 
may be the orthodoxy of to-morrow and 
that the engineering which he practises has 
been defined as “the art of mobilising 
materials, money and men for the realisation 
of projects beneficial to mankind.” 


SAFETY IN AIRCRAFT 

OVERALL figures for civil flying risks ar 
now less’ generously supplied than 
in the years before the war. In the 
inter-war period we had seen a steady and 
welcome reduction on both sides of the 
Atlantic of the ratio of fatalities per 
100,000,000 passenger-miles, and if the 
proportion was more favourable in America 
than over here, it could be attributed to 
the very different physical conditions in 
which flying was carried out. Since the 
war, our own accident ratio has become 
very much less, whilst that in America is 
reported to have shown a tendency to rise 
—taking the figures for 1947 as represen. 
tative—and it does not now seem that there 
is much difference between them. Never- 
theless, there is a long way to go before the 
degree of safety attained by older forms 
of transport can be rivalled, especially if 
one accepts an American estimate that 
trains are “thirty times ”’ as safe as aircraft. 
We welcome therefore the courageous state- 
ment on crash fatalities which has been 
produced by the Secretary of the Air Regis- 
tration Board and recently made public 
by the Royal Aeronautical Society. In it, 
Mr. Hardi m draws a careful distinction 
between the efforts hitherto made by desig- 
ners to minimise the risk of forced landings, 
which so often become crash landings, and 
those which have been made, and might 
increasingly be made, to decrease the risk 
to life when crashes do occur. 

The efforts of the Ministry of Civil Aviation 
and of the Air Registration Board to raise 
the general standard of airworthiness have 
stimulated designers in past years to great 
and successful effort. Very few crashes 
are now found after careful enquiry to have 
arisen from structural defects in: airframe 
or engine. In fact, 90 per cent are attri- 
buted either to some operational factor 
coupled with an unexpected turn in the 
weather, or to an error of judgment on the 
part of the flying personnel, all factors well 
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outside the control of the designer. Hence 
any further improvements which could 
arise from still greater. attention being paid 
to structural strength considerations can 
only concern one tenth of the accidents that 
occur; and a much larger field of oppor- 
tunity for designers lies in such modifications 
to their aircraft as will make crashes less 
hazardous to life. Half the accidents, it is 
estimated, occur in take-off, landing or 
forced descent, and the measure of fatality 
that accompanies them is found to depend 
in striking degree on the type of aircraft 
involved, some types being much more 
dangerous than others; so that if all could 
be made as good as the best the lives of per- 
haps as many as three-quarters of the 
passengers in an average crash might be 
saved. Such a statement by responsible 
authority will, without doubt, be considered 
carefully by designers, indeed, it may fittingly 
be taken by them as constituting as much 
a challenge to their skill as the aim at a 
very high level of airworthiness, which, natu- 
rally had to be their first target. The degree 
of ingenuity in design thus called for may 
seem to be of a less dramatic and more 
intimate character, but it is at least as impor- 
tant as that required to achieve high 
airworthiness, and at the moment perhaps 
even more so. 

Possible changes include so drastic a plan 
as seating all passengers so that they look 
aft, instead of some looking one way and 
some the other. Aft-facing seats give very 
necessary support to the head against the 
great deceleration forces which are bound 
to be encountered on crash ; and how great 
those forces may be is revealed by the advice 
to fit heel-boards in order to prevent damage 
to the legs when the rate of deceleration 
runs to twenty times gravity, or even more. 
As under such conditions the total force on 
a man’s body exceeds a ton in weight, it 
will be realised that there is here much 
room for thought on the part of the designer. 
Passengers may perhaps not enjoy an aft 
view so much as they do a forward looking 
one, but half of those on our railway trains 
put up with it without serious complaint. 
Lower speeds for take-off and landing are 
also generally desirable, though improvement 
must be hard to effect so long as passengers 
call for high flying speeds ; flexible fuel con- 
tainers instead of integral tanks and the 
use of “safety fuels,” such as can be so 
easily used in turbo-jet aircraft, also make 
for safety through reduction in fire risk. 
That ‘passenger doors should be provided 
on both sides of the fuselage in case the 
aircraft should roll on to its side may seem 
almost too obvious to need mention, but 
less obvious is the need for flush fittings 
in every part against which the human body 
may be suddenly projected by changes in 
acceleration. Such forces may be very 
intense indeed ; in one case on record, an 
aircraft (not British) lost a wing in flight 
and the immediate lateral acceleration was 
so great that all the passengers’ bodies were 
at once forced right through the metal skin 
of the fuselage. Aircraft designers deserve 
credit for the skill with which airworthiness 
requirements have been successfully met, 
and as the usual reward for hard work they 
are now asked to do yet more—to attack 
the problem of making crashes less dangerous 
to life than they now are. 
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Ferrous Metallurgical Design. By J. H. 
Hottomon and L, D. Jarry. 1947. 
New York: John Wiley and Sons; 
London: Chapman and Hall, Ltd. 30s. 

THis is an unusual kind of book with a 
title that demands further explanation. By 
“Ferrous Metallurgical Design” is meant 
the’ procedure for obtaining with minimum 
difficulty the optimum mechanical properties 
in the steel part in question. The authors 
have sought to establish a system of selection 
based on a knowledge of the transformations 
in steel, the flow of heat during heat-treat- 
ment, the mechanical behaviour of steels 
under stress and their mechanical pro- 
perties. A discussion of these principles and 
assembly of the relevant data occupy the 
first four chapters. 


It is assumed that the mechanical designer 
will specify size, shape and yield strength 
(or hardness) of the material. The metal- 
lurgical designer’s problem is to obtain in 
the part the desired structure and hardness, 
with other appropriate mechanical pro- 
perties and with freedom from metallurgical 
defects. As the book deals with hardened 
steels the choice of a quenching medium, 
appropriate to the size and shape of the part 
to be treated, receives early consideration 
in Chapter 5, which also deals with size 
relations among the various shapes having 
equivalent cooling rates. This aids in the 
selection of a heat-treatment. The composi- 
tion to be used is determined by the require- 
ment that the specified properties must be 
produced in the specified shape with the 
heat-treatment selected. The concept of 
hardenability is therefore dealt with in 
some detail in Chapter 6, where data on the 
effect of alloy elements and of carbon content 
on hardenability are also given. Severe 
quenching conditions, employed to obtain 
maximum. hardness, lead to residual stresses 
and quenching cracks, and Chapter 7 is 
devoted to a discussion of the methods of 
minimising quench-cracking. A quenched 
steel must be tempered to avoid brittleness 
and to reduce quenching stresses, so 
“temperability ” or the nse of steels 
to tempering is the subject of Chapter 8. 


The subject-matter of all these chapters 
is dealt with in a thorough and comprehen- 
sive manner with adequate references to 
the original papers, but knowledge and dis- 
crimination are called for on the part of 
the reader as the distinction between concepts 
based firmly on experimental evidence and 
those of a more speculative nature is not 
always clearly brought out. 

The last two chapters contain the applica- 
tion of the principles and data presented in 
the earlier part of the book to the choice of 
a combination of heat-treatment and com- 
position that will produce the desired 
properties without undue process difficulties, 
and a specific example is given of how it is 
done. Perusal of these chapters leaves the 
impression that without wide experience and 
ripe judgment a “ metailurgical designer,” 
attempting to apply these precepts, might 
become a positive danger in the industrial 
world. Nevertheless, the idea that an orderly 
consideration of the fundamental principles 
should precede the selection of heat-treat- 
ment and composition of steel for a given 

urpose is a sound one in the interests both 
of quality of product and economy of manu- 
facture. Such a course of action carried 
out by metallurgists experienced in the 
practical heat-treatment of steel must have 


far-reaching and beneficial results. The- 


authors’ work on steel for ordnance at 
Watertown Arsenal under Colonel H. H. 
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Zornig (himself an outstanding exponent 
of scientific method) is a complete justification 
of the design procedure which they advocate. 


cosine pisces 


SHORT NOTICES 


Fundamentals of Engineering Drawing. By 
Warren J. Luzadder. New York: Prentice- 
Hall, Inc. 30s.—In this new edition the aim 
has been to improve the illustrations and expand 
the text material so that the written matter is 
repeated pictorially. This book is essentially 
one for the student, its pages cover a vast 
amount of material, but this has been so well 
arranged that progress through from chapter to 
chapter leads the student from simple fnstru- 
mental drawing in easy stages to much more 
advanced work. The early pages deal with the 
selection and care of drawing instruments, 
technical lettering and mechanical lettering 
devices and simple engineering geometry. The 
theory of projection is dealt with next and with 
this subject and that of orthographic projection 
many excellent illustrations are incorporated 
to aid the student. Ink work and tracing are 
discussed together with the practice of dimen- 


* gsioning, some space being given to American 


standards for screw threads, bolts, nuts and 
keys, &c. Shop processes are touched upon 
and the principal machine tools and their use 
described. Seventy pages or so are given up 
to the preparation of working drawings, includ- 
ing problems set for the student ; these cover 
a wide range of machine parts. Pipes, welding, 
welding symbols, gears and cams also have 
chapters devoted to them. Pictorial drawing 
is described and fully illustrated, developments 
and intersections and structural draughting is 
also included. Topographic and engineering 
map drawing, engineering graphs, charts and 

i ms are dealt with at some length. The 
author concludes with a chapter or two on repro- 
duction machines of various types and American 
Patent Office drawing practice. An Appendix 
includes electrical power and wiring symbols 
and many useful tables of American standard 
bolts, nuts, cotter pins, keys, pipes, &c. 
Although it must be remembered that this 
book deals primarily with American practice 
and standards, it can safely be recommended 
to students in this country as a sound textbook 
which has been very well written and printed on 
good quality art paper. 





Letters to the Editor 


(We do not hold lves responsible for the opinions of 
our correspondents) 





’ STANDARDISATION OF WORDS AND 


ABBREVIATIONS 


Smm,—I was greatly interested in Commander 
Smith’s letter in your issue of September 3rd. 
During many years’ editorial work I have had 
to accustom myself to several different styles 
of abbreviation and orthography. Frankly, 
I do not like the British Standards Institution’s 
recommendations. The omission of full points 
wherever possible looks slovenly to me, and 
the solidus has been so abused (largely by 
Whitehall with its “‘ and/or’ complex and by 
people who write “M/c” for millicycles, 
machine, or Manchester) that I regard it as 
something to be avoided as far as possible. 

As a general principle, I prefer spelling out 
to abbreviation in textual matter, except where 
a frequently recurring unit such as “r.p.m.” 
or “ft. per min.” justifies the shortening. 
After all, an abbreviation is only an expedient, 
not an end in itself. 

With regard to suffixes “ise” and “ize,” 
F. Howard Collins’s ‘‘ Authors’ and Printers’ 
Dictionary ’’ (Oxford University Press) quotes 
my grandfather, in the Preface: ‘‘ The suffix 
‘ize’ is both Greek and phonetic, and much 
to be preferred [to ‘ise’] if we are to have 
uniformity. The suffix ‘ise’ is French.” 

‘* Collins,” by the way, makes an admirable 
standard guide, and might well be used as such 





288 


by typists requiring, as Commander Smith 
suggests, an authority to whom they can turn. 

Great diversity of styles exists also in lists 
of references to technical works. There is 
practically no agreement, either on the best 
abbreviations, or on whether to use roman or 
italic characters. The “ World List of Scientific 
Periodicals ’’ (Oxford University Press) is a 
widely recognised authority ; but its insistence 
on lower-case letters for all adjectival words in 
the names of learned societies (as in Proc. roy. 
Soc.) annoys many. Further, abbreviation is 
ruthless, without pity for the unfortunate 
foreigner who may wish to consult the works 
cited. 

Asn alternative, one can follow the system 
advocated at a conference held at the Royal 
Society in 1936, in which several other learned 
societies were also represented. The form 
recommended was : 

Brown, R. 8. 1930 Proc. Roy. Soc. A, vol. 45, 
p. 61. 

The titles of commercial publications are 
given in italics in this system, which has the 
advantages of reasonable compactness and 
perfect clarity. 

London, September 8th. 


LOAD-CARRYING CAPACITY OF THE OIL 
FILM BETWEEN GEAR TEETH 


Sm,—It appears from the letters of Mr. 
Carrington and Dr. Tuplin in your issue of 
September 10th, that clarity was sacrificed to 
conciseness in my original article. 

Tt is agreed that the oil viscosity is not 
independent of load, sliding velocity and 
temperature; and that consequently no 
numerical calculations of the oil film load 
capacity can be justified over a range of these 
variables; however, it seems legitimate to 
believe that the oil viscosity is not affected by 
the relative curvature of the surfaces. The 
purpose of the article, as I had hoped was made 
clear in the opening and concluding para- 
graphs, was to show that, other things being 
equal, the load-carrying capacity of the oil film 
varies directly as the relative radius of curvature 
and not as the square root of the latter. This 
somewhat limited conclusion does, with all 
caution, emerge from equation (13), and 
although it does not answer Mr. Carrington’s 
questions, it is of some importance in view of the 
common idea that the justification for our 
empirical index of 0-8 for the relative curvature, 
when determining load-carrying capacity, lies 
in the oil film. 

I do not believe it does and suggest we seek 
the explanation in the ‘‘ speed factor ” instead. 

Ewen M‘EWEN 

King’s College, 

Newcastle-upon-Tyne, 
September 13th. 


—__——__ 
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The British Association 
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HE British Association, which has been 

‘holding its meeting this year in Brighton 
from September 8th to 15th, has held only 
one meeting there previously since its founda- 
tion in 1831. That was in 1831, under the 
presidency of Dr. W. B. Carpenter, F.R.S. 
This year the President is Sir Henry Tizard, 
K.C.B., F.R.S., and his Address, which was 
delivered on Wednesday evening in the 
Dome, was entitled ‘“‘ The Passing World.” 
An extract from Sir Henry’s Address is 
printed elsewhere in this issue. 

For the rest, the sectional arrangements 
were very much as usual, although there 
were one or two innovations and changes. 
Our main interest again was centred in 
Section G (Engineering), and here the 
unusual course was adopted of discussing 
the Presidential Address of Wing-Commander 
T. R. Cave-Browne-Cave, C.B.E., on ‘‘ The 
Young Engineer.”’ A reprint of this Address 
was begun in our columns last week and is 
completed to-day. 


‘““THEe YounGc ENGINEER ’’—DIsScUSSION 


Sir Wiliam Halcrow, last year’s President 
of Section G, said he was a great believer in a 
good general education at school without 
making any attempt at specialisation. He 
urged that boys at school should study the 
classics, literature and other things and to 
have interests which differed widely from 
their ultimate work. In his experience as a 
civil engineer he found that commonsense 
entered very largely into the decisions he 
had to make. Much civil engineering could 
be called an exact science, such as bridge 
work and hydraulic work, but there were 
other branches which could be truly described 
as inexact science, and he included in these 
such things as foreshore problems, coast 
erosion, location of harbours and_ break- 
waters, estuarialand river work. In the past 
these problems were solved largely by judg- 
ment and experience. These decisions, 
however, which were sometimes successful 
and sometimes unsuccessful, were now being 
replaced by the results of scientific study. 
After mentioning that the Council of the 
Institution of Civil Engineers had recently 
produced a booklet dealing with the funda- 
mentals which a young engineer ought to 
study before there was any thought of 
specialisation, Sir William expressed the 
view that examination results should not be 
relied upon too much because many young 
men who did not do well in examinations 
did extremely well when it came to practical 
work. s 

Vice-Admiral Sir Denys Ford said that 
in the Navy during the last five years there 
had been an exhaustive survey of the engi- 
neering training of officers and very much 
the same conclusions as those stated by the 
President in defining the qualities of a pro- 
fessional engineer had been come to, after 
having received the advice of the leading 
educationalists of the country and analysing 
the prospective professional requirements 
for the naval engineer officer of the future. 

As regarded the selection of candidates, 
not only was there a competitive examination, 
but, in addition, their potential officer-like 
qualities, i.e., character, engineering aptitude 
and intelligence quotient, were measured as 
far as the inexact science of psychology 
enabled that to be done. It was felt that the 
understanding of human relationships was 
the first requirement for the naval engineer 


officer or the professional engineer who had 

to control a large number of workmei. The 

young man who entered thé profession with 
ambitions must be a master of his profession 

but he need not necessarily be an exc ptional 
craftsman. However, there must be \.0thing 
in his particular line which he could not 
explain to others and do well himself. There 
must also be absolute integrity ; men would 
follow anywhere so long as they knew that 
their leader could be trusted to act as he 
thought right in all sincerity without thought 
of his own advantage. In addition, a !cader 
must be a man of faith, without which alj 
his efforts would be of no avail, and he must 
be able to attract the affection of the men 
under him and be a man who they knew had 
their welfare and interests at heart and who 
knew their weaknesses and their strength, 
Hence, in the Navy great stress was laid on 
character building in the early stages, and 
the first year was allotted to common training 
as a cadet, followed by eight months as a 
midshipman at sea, where, in addition to 
developing officer-like qualities, these young 
men were able to see and operate the 
machinery about which subsequently they 
would be taught and for which they would 
ultimately be responsible. The young officer 
then passed to the Royal Naval Engineering 
College, Devonport, for a two-year basic 
course in the engineering sciences, the syllabus 
for which was very similar to the normal 
B.Sc. (Eng.) at one of the universities. At 
the end of that course, the young officer went 
to sea for a year during which time he had to 
gain a certificate of competency as a junior 
engineer officer of a watch, and, in addition, 
show that he was capable of maintaining 
the machinery in his charge. He then had 
to select the particular type of engineering 
which he desired to follow, i.e., marine, air 
or gunnery engineering. On completion of 
his year at sea he returned to the Royal 
Naval Engineering College for his specialisa- 
tion course. On completion of that course 
he was considered capable of carrying out 
the duties of a junior engineer officer in his 
particular speciality. 

Referring to the artificer or skilled crafts- 
men type in the Navy, he said the first 
requirement was craftsmanship, and the 
four years’ course given to Artificer Appren- 
tices was conceived on the lines that as a 
body they should be, as craftsmen, unsur- 
passed in the world—and he did not think 
that claim could be disputed. This high 
standard, however, was a special naval 
requirement, and it was not suggested that 
such high standards were necessary in 
industry except in some special trades 
such as tool-making and die-cutting. The 
tests necessary for indicating whether or 
not an apprentice could be trained for high 
manual dexterity were comparatively simple. 
Such tests had been introduced as part of 
the entry selection procedure as the result of 
experience during the war with National 
Service Candidates, and the introduction 
of them cut down the failure-on-course ratio 
from 20 to 5 per cent. 

Finally, reference was made to the lower 
ratings who had to operate and service 
machinery. Such men had generally a 
lower intelligence quotient and should be 
trained on the simplest lines. Theory must 
be cut down to a minimum consistent with 
the attainment of a thorough knowledge 
of the three Rs. But even this very limited 
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objective might be difficult when dealing 
with men who had forgotten much of their 
gchooling. Nevertheless, all initial training 
must be sufficiently comprehensive to enable 
men to increase their knowledge at a later 
date and thus provide the Service with men 
of the necessary calibre in the higher 
categories. 

Air Marshall Sir R. Victor Goddard (Air 
Marshall, Technical Service) said he agreed 
with everything the President had said 
except possibly as regarded the integration 
of National Service training for the engineer, 
and he thought there must be some experi- 
mentation in that respect, perhaps on the 
lines suggested in the Address. He said 
that in the past the Air Force had obtained 
sufficient numbers.of suitable men by volun- 
tary effort, but that was at a time when 
employment was not so full and wages were 
not so attractive as they were at present. 
Now, however, it was necessary to have as 
trainees seven-eighths of men who were 
National Service Act conscript men. They 
were given four or five months’ training and 
then some six months of useful work. After 
that they got a month’s leave and that was 
the end of them as far as the Air Force was 
concerned. Therefore, as regarded National 
Service, there was room for some well-planned 
experimentation. 

Mr. K. R. Evans (Head of Education 
Department, Metropolitan- Vickers Company) 
expressed the view that it was possible to 
make up for the lost time occupied in National 
Service. Universities in all parts of the 
country welcomed students with practical 
experience, and the time lost during National 
Service could be made up if employers 
allowed one day per week for continuation 
studies before the man proceeded to the 
university. He believed that most firms 
would do this. 

Mr. C. A. Hankey (Head of the Technical 
and Scientific Register of the Ministry of 
Labour), speaking in an individual capacity, 
said he had not an easy task as he had to 
allocate young engineers of military age who 
were about to graduate, between National 
Service in industry and National Service in 
the Forces. He said he also had to advise 
a large number of young people about their 
future careers. An important question 
was what was thé correct age at which the 
twelve or eighteen months’ National Service 
should be served. One of the most difficult 
requirements to meet was that of technical 
officers for the armed Forces, and here it had 
been found that university graduates in engi- 
neering were one of the most fruitful sources 
of recruitment. If the military service was 
to be taken after the intermediate course, 
Part I, he felt that young men would be 
too young and immature to become officers, 
and they would definitely be insufficiently 
trained on the engineering side. He had 
discussed that problem with his opposite 
numbers in the War office and the Air 
Ministry, and they entirely agreed with the 
point he had just made. The view of these 
people was that National Service men who 
were potential officers should do their 
National Service at the age of nineteen before 
taking Parts I and II. Under the National 
Service Act everybody within the 1929 and 
following groups could do their National 
Service pretty well when they chose. They 
could take a university degree course for 
three years and then do their National 
Service, and then a further two years of 
practical work, or they could do their 
National Service at any intermediate time. 
In his view, if too many potential engineers 
did their National Service at too early 
a stage, it would raise great difficulties in the 
Service Departments. From the young engi- 
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neer’s point of view, there was a good deal 
to be said for doing the National Service 
at a later age after the degree had been 
obtained because holding a technical com- 
mission afforded some chances for the 
development of character, and he had heard 
the view expressed from universities and 
employers that a period in the Services 
would be a great advantage. The older they 
were when they came to the Services the 
more chance they had of having some 
responsibility and he had heard the argument 
put forward very strongly by a member of 
the Technical Recruiting Branch of the War 
Office that he would prefer National Service 
to be done after the two years’ practical 
traini hich the young engineer did. ‘ 

Dr. W. Abbott (Ministry of Education), 
also speaking unofficially, said the engineer- 
ing industry took in 30,000 new entrants 
annually, of which 1200 were graduates and 
1500 had the Higher National Certificate. 
Thus, there were 2700 of the professional 
type, and the bulk of them reached pro- 
fessional status ultimately. The figure of 
2700 represented about 10 per cent of 
the total entering the industry and several 
questions arose from that fact. One question 
was whether the proportions were sufficient 
and if not how could they be altered ? 
The Address dealt very largely with uni- 
versities. There were twenty-four uni- 
versities and 120 technical colleges in this 
country, fifty of them being institutions of 
great importance, and it was a matter of 
speculation as to what their share was to 
be in the future. His own view was that 
there were two types of men both likely 
to be leaders in the engineering profession 
eventually. One type was better for going 
to the university right away, and the other 
was better for going into industry right 
away. Those who went into industry at the 
age of sixteen or eighteen were those to 
whom the technical colleges would pay very 
great attention and that was an important 
job. 

One of the most important developments 
in recent years was the amount of time 
given to apprentices by firms for day training 
and ~he believed that 50 per cent of these 
people obtained their training almost wholly 
in the daytime. Many of them were able 
to put in as much time as they would in a 
university, and he believed that these teeh- 
nical colleges would give the universities 
a run for their money—and he hoped they 
would. As regarded a certificate for crafts- 
manship, as suggested by the President, he 
rather fancied there would be opposition 
by the trade unions, if it were to be a certifi- 
cate for manual dexterity. As had been 
pointed out, the various institutions had 
published reports giving much advice and 
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again the problem which arose from time to 
time was illustrated by a question put to 
him last year by the Minister of Education 
for Chili, who was here on a visit. He had 
asked to see universities where there were 
courses in harbour construction and when 
he was told there were no such courses here - 
the Minister expressed his great surprise 
seeing that this country built the best docks 
and harbours in the world. He had told the 
Minister that we in this country believed 
that that type of thing was best learned in 
the industry, leaving the universities to 
teach fundamental principles. That might 
be right or wrong; it was not Continental 
practice and it might be worth discussing. 

Sir Henry Tizard (President of the Associa- 
tion) said he thought it better that National 
Service should take place between leaving 
school and entering the university. It was 
felt by many people that young men had a 
training in the Forces which was most 
valuable to them afterwards, for they came 
back to their civilian work very much 
fresher. He had spoken to many ex-Service 
men and the majority had said they were 
glad they had had their Service training. 
Speaking on the subject of training the young 
engineer generally, he said his whole interest 
was in the production of men of the highest 
quality who could translate the latest results 
of science into practice. In that direction 
we had not done enough in this country 
hitherto, and the lack was well seen during 
the war. There were not enough of such 
men. A question to be considered was 
whether there was sufficient inducement 
for men of this type to go to the uni- 
versity. In the past he felt there had been 
insufficient, but the Department of 
Scientific and Industrial Research, between 
the wars, had instituted large numbers of 
research scholarships which had improved 
the position considerably in that respect. 
We wanted many more men of the highest 
quality who would do things instead of 
writing about them. In this connection 
he mentioned the high quality of Australian 
engineers, and said that Mr. Lewis, who ran 
the Australian steel industry, believed that 
young men should have a scientific education 
first and then spend two years getting a 
degree. Then they were sent to England 
for a post-graduate course in the University, 
In Australia, they did not attach so much 
importance to practical experience in 
between, and the same applied to America. 
Finally, he paid a tribute to the educational 
efforts of the large engineering firms in this 
country, and the endeavours they were 
making to train men who would translate 
the latest scientific advance into practice, 
but there were not nearly enough of these 
men at present. 


(T'o be continued) 


Air-Blast Switchgear in South Wales 


— importance of South Wales as an indus- 
trial area was enhanced during the war years, 
when the concentration of industry there was 
increased for reasons of national security. 
Many of the wartime factories have since 
been converted to the manufacture of more 
peaceful products, while the growing demand 
for all types of steel has made the efficient 
working of the basic industries of South Wales 
a matter of national importance. The role 
that electricity supply has to play, in such an 
area, is correspondingly important, and the 
purpose of this article is to describe a particular 
aspect of supply in this area—the use of air- 
blast switchgear in sub-stations. 


A double circuit 132-kY line of the National 
Grid runs into the South Wales Region from 
Gloucester, via Ebbw Vale, to Upper Boat ; 
and from there to Tir John, with a 33-kV 
extension to Llanelly. There is also a branch 
from Upper Boat returning up the side of the 
Severn Estuary, and making connection en 
route at Cardiff, Newport, Lydney, back to 
Portishead: on the one side and to Gloucester 
on the other. 

On this system there has been superimposed 
a very considerable secondary network, operated 
in conjunction with, but designed and built 
entirely separate from, the National Grid. 
The former South Wales Power Company had, 
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for many years, built up a high-tension “ grid ” 
system of its own. Until 1942 this system 
operated at 33kV, and after that year the higher 
voltage of 66kV was generally adopted. The 
network (Fig. 1) which now exists links the 
many important sub-stations which feed col- 
lieries, rolling mills, tin-plate works, docks, 
and other important industries in their area. 
The two generating stations (Upper Boat and 
Llynfi), formerly owned and operated by the 
South Wales Power Company, are connected 
by a 66-kV tie line. 

The fact that this heavily industrialised 
area relies very largely on this 66-kV network 
for its power supplies, makes it all the more 
interesting to know that the circuit breakers 
used to control and protect this network 
are almost exclusively air-blast equipments. 
There are perhaps few places that can boast 
the application of air-blast switchgear on such 
a scale. The first of these 66-kV air-blast 
circuit breakers was manufactured by the 
English Electric Company, Ltd., and was 
installed in 1942. As a result of the power 
company’s first satisfactory experience of 
this type of gear, each year has seen a consider- 
able number of additions, all made by the same 
manufacturer. The present number of air- 
blast breakers on the 66-kV network— 
now operated by the British Electricity Autho- 
rity—is as follows: Dealing first with the out- 
door types, Pyle sub-station has four ; Ogmore 
Vale three; St. Johns four; Swansea Valley 
one; Old Furnace four; and Panteg two. 
Switches operating on a similar principle but 
designed for indoor use, mainly at the generat- 
ing stations, are as follows: Upper Boat 
ten; Lilynfi nme; Pontymister two; Old 
Furnace one ; Rhwderyn two. In the majority 
of cases the rupturing capacity of these circuit 
breakers is 100OMVA. 

The extensive sub-stations adjacent to Upper 
Boat and Llynfi have already been described. 
Briefly they consist of an outdoor switching 
station of standard design, except that the 
circuit breakers are mounted inside brick- 
built block houses and connected to the out- 
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house, with its control equipment in a separate 
chamber between the two. 
SwanskEa Vatiey Sus-Sratrion 
It may, however, be of interest to describe 


a typical sub-station on the distribution net- 
work and the station recently commissioned 
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and the 15-MVA transformer. The sito ig op 
rising ground outside the village of Rhos, some 
three miles west of Neath, and is designed fo 
unattended operation. The incoming 66-ky 
line is brought in on a double wood-pole over. 
head structure, using standard glass line ingy. 
lators, and terminating at a line iso!ator, 


FIG. 2—SWANSEA VALLEY SUBS -STATION 


at Swansea Valley provides a good example 
of the use of compressed air, not only for circuit 
breaking purposes, but for important anciliary 
duties as well. 

Swansea Valley sub-station (Fig. 2) com- 
prises an enclosure with an unclimbable steel 
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FiG. 1—PART OF 66KV SYSTEM -S.W.E.B. 


door isolators and busbars, through roof 
bushings, which are also used to accommodate 
the current transformers. Each circuit breaker 
is installed in one of two rooms im a block- 


paling fence and a brick-built control room, 
which forms part of one side. Our illustra- 
tion gives a view of the sub-station, 
showing the 66-kV air-blast cireuit breaker 


connected to the 66-kV air-blast circuit breaker, 
which in this case is of the fully outdoor design. 
Around the breaker there is a steel fence enclo- 
sure. From there connections are made to a 
15-MVA English Electric transformer (Fig. 3), 
having tap-changing on the 66-kV side. The 
transformer steps down from 66kV to 33kV, 
with a tertiary winding giving 1500V. The 
connections are star/star/delta. 

At the generating end the neutral point of 
the 66-kV side is subject to Petersen coil 
operation and is taken to earth through a 
neutral voltage transformer, which is mounted 
on a brick pillar, and supplies the potential 
elements on the directional protective relays. 
Each phase, at a point between the breaker 
and the transformer, is equipped with thyrite- 
type lightning arrestors. The 33-kV neutral 
is earthed through a liquid earthing resistance, 
for fault limitation, while the 50-kVA trans- 
former, for auxiliary supplies, is connected 
by cable to the tertiary winding, giving a 
secondary output of 415V, 3-phase. 

A short h of overhead busbar connects 
the 33-kV side of the transformer to three 
separate English Electric oil-circuit breakers 
(type OKD), employing three te tanks, 
mounted on a framework about 4ft above 
ground level (Fig. 4). The 33-kV switches 
are operated by a pneumatic piston. One 
switch protects the secondary side of the trans- 
former, another controls an outgoing feeder 
to Cwm-Twrch, and the third is connected to a 
4MVA English Electric transformer, stepping 
the voltage down to 11kV. There is also a 
voltage transformer connected directly to these 
busbars. An 11-kV indoor cubicle, pneumatic- 
ally operated oil circuit breaker is installed in 
the plant house for controlling the 11-kV feeder 
to Pontardawe Cross. — 

Auxiliary cabling to all circuit breakers and 
transformers is carried out in an extremely 
neat cable trough, covered with concrete 
slabs, in which are installed “‘ cable trees” 
of conerete, enabling any individual multicore 
cable to be quickly removed for inspection. 
On the top of the “ cable tree ”’ there are dupli- 
cate lin copper air-pressure pipes, and also 
an earthing strip, which is carried throughout 
the sub-station. 

Granite chippings are used to cover the sub- 
station surface area, while a strongly constructed 
conerete access road runs up the centre, so 
that the heaviest transport can bring trans- 
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formers and other items of plant to a point 
immediately adjacent to their plinths. 
Arr-Biast Crrcuir BREAKERS 

The cireuit breakers. used on the South 

Wales Power Company’s 66-kV network are 

of two kinds—indoor and outdoor—but the 
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switch, air being admitted to a second air piston 
controlling the blade. 

On the outdoor breakers the electro-pneu- 
matic valyes, the pistons operating the series 
break switch, and the auxiliary switches, &c., 
are enclosed in easily removable sheet steel 
covers. The operation of the series break 





Fic. 3-Om FILLED CIRCUIT BREAKER AND TRANSFORMER AT SWANSEA VALLEY 5UB- STATION 


basic principle is the same for both. The breaker 
at Swansea Valley sub-station is an outdoor 
equipment, and comprises an assembly of 
three welded steel air receivers forming rigid 
bases, on which the three-phase units are 
mounted. An insulator forms the support 
for the actual interruptor unit, while above this 
is the cooler and the top cap, through which 
the products of arcing pass to atmosphere. 
Each phase has a blast valve, which is situated 
on the top of the air receiver and is operated by 
a pilot valve, which in turn receives air from an 
electro-pneumatic relay operated by a trip 
circuit. The main electrical circuit is com- 
pleted by a series break switch, making contact 
from the base of the interruptor unit to a fixed 
contact mounted on a separate insulating stack, 
which is oil-filled and contains the current 
transformers. From these current transformers 
& connection is taken to the external main cir- 
cuit, the other line connection being made to 
the top of the interruptor assembly. 

The interruptor contains a fixed and moving 
contact, the moving contact being in the form 
of a cone, while the fixed contact is part of the 
inside surface of a hollow, flat cone, with 
special arcing tips on both the fixed and moving 
contacts. A powerful spring behind the moving 
contact causes the circuit to be normally made, 
and when the blast of air is admitted it acts 
on the face of the moving contact and separates 
it from the fixed portion. The arc is then 
drawn between the current-carrying surfaces, 
but due to the high pressure air and the 
mobility of the arc, it is immediately trans- 
ferred to the arcing tips. Here it continues 
until the next current zero, after which it is 
prevented from restriking due to the electric 
strength of the blast of high pressure air. 
The arc products are swept upwards into the 
cooler and, finally out to the atmosphere, 
almost noiselessly. 

Operation of the blast valve also admits air 
to another piston, situated externally to the 
circuit interrupting column, which operates 
the series break switch to provide complete 


‘physical separation between the two sides of 


the circuit. The main air supply valve then 
closes, and the main contacts return to the 
normal closed position. » The closing operation 
is carried out entirely by the series break 





switch is performed by rotation of @ porcelain 
insulator connecting the actual operating pis- 
tons at the base of the switch with a gearbox 
situated on the side 
of the interruptor unit. 
To ensure satisfactory 
operation under icing 
conditions, the series 
break switch blade first 
of all moves lengthwise 
for a short distance, 
before moving upwards 
out of the fixed contact. 

Current transformers 
are mounted in the 
supporting _ insulator 
carrying the fixed con- 
tact of the © series 
break switch although, 
on the indoor breakers, 
these may be conveni- 
ently housed in the roof 
bushings, which carry 
the circuits in and out 
of the circuit breaker 
chamber. 


EasE oF 
MAINTENANCE 


Maintenance in both 
cases can be /carried 
out simply and quickly. 
Special brackets. are 
provided on the circuit 
breaker assembly, 
whereby a small derrick 
can be erected by two 
men and, by removing 
@ small number of nuts 
and bolts, the breaker 
can be dismantled, as 
far as the interruptor 
chamber, in a very 
short -space of time, 
by the same two men. 
Further dismantling can 
also be carried out : 
very rapidly, while inspection of auxiliary 
switches, electro-pneumatic valves, and the 
like, is made easy on the latest designs by the 
provision of hinged covers to the boxes in 
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which these items are installed. On the indoor 
type of circuit breaker there is immediate 
access to all of the auxiliary items. 

A local control panel is provided whereby 
emergency tripping and closing of the circuit 
breaker can be performed, and this panel 
contains an air pressure gauge showing the 
state of the air supply in the air receiver. 
There is also an emergency tripping device, 
operated pneumatically in the event of the 
failure of the d.c. tripping supply.. On indoor 
circuit breakers this emergency tripping opera- 
tion is carried out by means of a Bowden wire 
cable. 

Sufficient air is stored for two operations. 
At the base of the emergency control panels 
are air valves allowing the receiver to be 
blown off for maintenance purposes, while the 
duplicate air supply allows either main to be 
used for a normal recharging of the receiver, 
by the operation of valves in the base of the 
cabinet. 

PROTECTIVE GEAR 


Protection of the sub-station and its various 
circuits is comprehensive. The incoming line 
has Petersen coil protection, and the line zone 
extends to the current transformers on the 
transformer side of the breaker. On the 
15MVA transformer, there are non-directional 
overcurrent relays and a directional earth- 
leakage relay on the high-tension side; the 
latter is of the Nalders “ wattmetric ” pattern. 
There is also an overcurrent relay protecting 
the tertiary winding, energised by means of 
current transformers in series with the delta 
connection. On the 33-kV side, the transformer 
has restricted earth leakage protection. A 
double-float Buchholz relay is provided, and 
all of these protective devices inter-trip between 
the high and low tension sides of the unit. 
The transformer also has a temperature alarm, 
and a Buchholz alarm circuit, these being 
brought to indicator panels in the control 
room. 

The outgoing feeder on the 33-kV side to 
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FIG, 4-PNEUMATIC EQUIPMENT FOR OPERATING OIL CIRCUIT 
BREAKERS ia 


Cwm-Twrch is equipped with directional over- 
load and earth-leakage protection, while the 
4MVA, 33 to 11kV transformer has three 
overload elements, a non-restricted and a 
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restricted earth-leakage circuit, as well as 
Buchholz protection. The 11-kV local feeder 
panel has overload and earth-leakage elements. 

The substantially built and well laid out 
control room also contains the transformer 
tap-change control panel, which has automatic 
tap-change control relays, with on-load line 
drop compensation, preset for the particular 
circumstances. In addition to the control 
room the building contains an 11-kV switch- 
house and a compressor room. 


CoMPRESSED AIR EQUIPMENT 


Duplicate compressor equipment is installed, 
the two units being mounted on the same 
welded air receiver. The two compressors are 
generally set to operate with one slightly in 
advance of the other, and each one compresses 
the air, in three stages, to 500 lb per square 
inch. It is then expanded to 250 lb per square 
inch for dehydration purposes. Maintenance 
engineers state that very little water is found 
in the water traps, and that no troubles of any 
kind have been experienced through accumu- 
lation of moisture. 

The 66-kV air-blast circuit breaker uses 
air at 250 lb per square inch pressure, and 
from the main receiver there is a duplicate 
system of piping running to this circuit breaker, 
making the air supply available for any future 
units which may be installed. lin copper 
piping, with Yorkshire fittings, is used for the 
33-kV and 11-kV cireuit breakers, where 
pneumatic closing is adopted. There is a 
further system of air distribution, again by 
duplicate pipe lines, at 125 lb per square inch, 
supplied from a second reducing valve on the 
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main storage receiver. The tripping battery 
is also installed in the compressor room, and 
while pneumatic operation of all circuit breakers 
obvigtes the need for a battery large enough 
for solenoid operation, this installation is of 
40 ampere-hour capacity—considerably larger 
than would be needed for simple tripping and 
alarm duties—and is able to supply emergency 
lighting for a prolonged period. 

From the foregoing description, it appears 
that the sub-station is well equipped both to 
control and to protect the required circuits 
with the minimum of ancillary equipment, 
allowing ample room for extension. The 
use of air as the circuit-breaking medium 
for the breaker having the heaviest duty, 
subject as it is to surges resulting from line 
faults, has minimised the fire risk; in fact, 
the electricity supply company did not think 
it necessary to install any special fire-fighting 
apparatus. 

The sub-station described above, like others 
of a similar design, is situated on open ground 
on the side of a mountain and has now operated 
successfully through the rigours of winter 
conditions as severe as are likely to be experi- 
enced again in this country. Neither under 
prolonged freezing nor under the influence of 
the extreme heat of mid summer, has any 
trouble been evident in the operation of the 
air-blast circuit breakers and the other appara- 
tus which derives its power from pneumatic 
means. 

We acknowledge the courtesy of the officials 
of the former South Wales Power Company, 
and of Mr. Hutton in particular, in providing 
facilities for the preparation of this article, 
and for the taking of the photographs. 
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e Young Engineer 

By Wrixe Commanpder T. R: CAVE-BROWNE-CAVE, C.B.E. 
No. Il—(Continued from page 261, September 10th) 


PRACTICAL EXPERIENCE AND NATIONAL 
SERVICE 

LTHOUGH engineering science and tech- 

nology may indicate the normal method of 
solving an engineering problem, a great deal 
depends upon knowledge of what is practically 
possible and reasonable, under the conditions 
which exist. These practical limitations are 
‘in many cases the determining factor. 

Practical knowledge and judgment have to 
act instinctively in the engineer’s mind. They 
must therefore be acquired by the intimate 
process of practical experience. 

It is not necessary for the engineer to develop 
the dexterity and skill of the craftsman in each 
of the many trades he will subsequently have 
to direct. He ought to make a point of doing 
with his own hands all the more difficult pro- 
cesses he is likely to use. In no other way can 
he acquire, in really satisfactory form, that 
instinctive appreciation of practical difficulties 
and practical possibilities which will make his 
designs reasonably easy to carry out and to 
maintain in serviceable condition. The diffi- 
culties of tightening, securing and testing 
the “‘ inaccessible ’’ nut are best appreciated by 
practical experience under adverse conditions. 

When the engineer has acquired a good body 
of practical experience, he will have the know- 
ledge and the outlook which will enable him to 
learn a great deal more, by critical observation 
as distinct from personal operation. 

Practical experience should be acquired 
while the student is young and able to get into 
the position in which he is accepted as a keen 
apprentice by the experienced craftsman, whose 
skill and instinct he is trying to understand. 

It is, in my opinion, desirable that a good 
deal of practical experience should be acquired 
by the student before he embarks upon the 
applied engineering science of a degree course. 
Let him learn his basic science at school, or in a 
preliminary course, which brings him to inter- 
mediate standard. Before he proceeds to = 

- PIR a x Association, Presidential Address 
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applied science of Part I he ought to know a 
good deal of practical engineering, in order that 
he can understand the significance of the 
principles he is learning. 

This may also be the right stage at which 
to introduce the year of national service. 
That year must not be a kind of tax paid by 
every fit man. It might be a year of very 
active training, carefully designed to develop 
the fitness, the mental and physical agility and 
the courage which are as important in engineer- 
ing as in the fighting Services. 

From the engineering point of view the 
arrangement seems good. It gives some 
practical engineering experience at the stage 
when it is most necessary. It also gives a 
mental relaxation in what is a very long course 
of mathematical and scientific training, extend- 
ing over five or six years from the end of a boy’s 
general education. Many people fear this break 
in the academic work. If the gap of a year is 
going to wreck the student’s knowledge of 
mathematics and science before he proceeds to 
apply it to the engineering of Part I, his know- 
ledge must be in such a volatile form that it is 
of little real value. 

An engineer’s practical experience forms such 
an essential part of his engineering education 
that it really ought to be planned and super- 
vised as carefully as his course in engineering 
science: It would be absurd to suggest that 
one year of national service would supply all 
the practical experience required. It might be 
a useful preliminary dose, given at the right 
time, to allow the coming feast of engineering 
science to be appreciated and digested in com- 
fort and to good advantage. 

When the engineer has finished his meal of 
engineering science and—we hope—taken his 
degree, his cogent consideration must be to 
arrange such practical experience as will 
enable him to understand the useful application 
of his engineering science and to choose the 
particular line of work for which he is best 
suited. 

The period immediately after a degree course 
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should be devoted not to the most highly paid 
job available, nor to that which will give the 
most direct application of the engine oring 
science recently learnt, but rather to the work 
which will best make good the deficiency of 
practical experience. 

The apprentice who takes his pra:tical 
experience and his engineering sciencs jp 
thinner layers during a five-year apprentic« ship, 
with part-time work in college, has a hotter 
balanced engineering education througiiout, 
He is not able to achieve quite the same 
standard or thoroughness in engineering science 
because the time he devotes to it is less and he 
cannot get the long periods of concentration 
under academic conditions, which are con. 
ducive to this type of work. At the end of his 
formal training he will probably wish to extend 
his knowledge of technology in the subject 
upon which he decides to concentrate. For this 
purpose special courses at technical colleges and 
also the lectures of the engineering institut ions 
are very valuable. 


ENGINEERING COURSES 


The edueation of an engineer during his 
formal training naturally goes forward from 
the mathematics and science he has learnt at 
school. He goes on with these subjects as far 
as his ability will take him. His science becomes 
more definitely applied and his mathematics is, 
or should be, concentrated upon the processes 
he is likely to require and upon problems of the 
type he is likely to meet. It is his power to 
understand science and even more his power to 
do mathematics with confidence, which set the 
limit of his progress along this main road. 

It is important that the mathematics and 
the science should not be made harder than is 
really necessary or of an inappropriate type. 

At many points along the main road of engi- 
neering science there should be forks by which 
those who are slowing down may divert into 
more applied and practical work. These diver- 
sions are most important, and they should be 
arranged so that change into a more practical 
course does not constitute-failure or a degrada- 
tion to a lower classification. 

How many of the engineers who have proved 
most genuinely valuable (or happy) either as 
“leaders” or as “‘ followers’ have come out 
of the very top mathematical bin? I do not 
think that those who “ peel off” into the more 
practical side-roads need be unduly discon- 
solate. 


MATHEMATICS 


Mathematics appears to be the factor which 
limits the progress of a student along the main 
engineering science road and ultimately makes 
it necessary for him to divert into a more applied 
road. It is important that mathematics should 
be taught in a form which does not constitute a 
road-block prematurely. Engineers like to see 
@ practical significance in all they do. They 
must therefore be enabled to see mathematics 
as a tool, which they can use to solve practical 
problems. They must have confidence in using 
it for future work. The mathematical technique 
which introduces devices and conceptions which 
are, no doubt, essential for a mathematician’s 
work and valuable for his mental training may 
seem quite artificial to the engineer’s mind and 
is never likely to be used by him with any con- 
fidence. It must not be a block which alone 
stops his progress up the main road. 

The mathematical treatment which gives 
successive approximations, which develops 
accuracy step by step until the necessary 
standard is reached, but no further, is much 
more likely to be of continued use to the engi- 
neer. It is much more appropriate mental 
exercise because it develops the idea of suc- 
cessive approximation which is a fundamental 
part of an engineer’s outlook. | 

A great deal depends upon the technique and 
the outlook of the lecturer. Many believe that 
it is good for engineers to be taught by a mathe- 
matician because they acquire his outlook. 
But is this what they want ? It may be better 
that they should learn from an engineer who 
has experience and confidence in applying 
mathematics to real engineering problems. 
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That is the art they want to learn and he is 
likely to be the source they will best understand. 
OrHER INTERESTS 

What ‘“ other interests’ are specially suit- 
able for an engineer ? The “ interest ” should 
pave started in the family or at school, because 
its existence during the arduous period of train- 
ingmay be very valuable. There is much to be 
gaid for something which involves manual skill 
and in which improvement is produced by 
experiment. 

On the other hand, a good manner and easy 
co-operation with other men are so important 
that an interest which develops these qualities 
js certainly appropriate. 

What should the engineer read as distinct 
from his engineering ? There is a great deal to 
be said for biographies: not necessarily of 

ineers, but preferably of men of action 
rather than philosophers. Human nature 
changes much less than does engineering science, 
its study in biographies is interesting and may 
be very valuable. 
CONCLUSION 


I do not suggest that engineering education 
is at present “all wrong.” It produces very 
men. But the world is competitive (even 
ifthat doctrine is for the moment out of fashion). 

Our constant aim is to improve. 

We are told that the rate of production of 
engineer graduates must be doubled. The 
training of more practical engineers must 
increase at least in proportion. The provision 
for engineering education must therefore be 

tly increased and this can only be done 
wisely and efficiently if we know, as a result of 
thorough discussion, what we want. 

There are some points which seem to me 
specially important and upon which I am 
anxious to get the benefit of criticism in the 
light of your much wider experience. May I 
therefore submit ;— 

(1) That an adequate description of engineer- 
ing and its various branches must be available 
at schools and to those who have to choose at 
atry and at subsequent stages. The choice 
must be made on good information about the 
nature of the work and the knowledge, skill and 

nal qualities desirable. 

(2) That the general structure of engineering 
education should be reviewed so that it is 
possible for candidates to enter at any appro- 
priate stage. Changes from one course to a 
more suitable one should be simpler than at 
present, and there must be fewer “‘ casualties ”’ 
who fall out and go no further. 

(3) That courses of instruction should be 
aimed at the future application of the skill and 
knowledge taught. They must teach the essen- 
tial principles and establish a foundation from 
which the student can extend his knowledge. 
They must give a fund of knowledge (mainly in 
books) to which the student can refer for 
accurate detail when he requires it for applica- 
tion to real problems. 

They must develop the art of learning from 
these sources by independent study. Syllabuses 
can then be shortened and there will be more 
time for discussion and thorough under- 
standing. 

(4) That it is better to teach the general 
principles of all the main engineering subjects 
than to abandon some and carry one or two 
selected subjects to a rather higher stage. 

(5) That mathematics must be taught in 
really appropriate form as a useful tool. 

(6) That practical experience during the 
early stages of engineering education is so 
important that it should be organised as care- 
fully as work in college. A student should have 
some practical experience before he begins a 
degree course. The year of national service 
could, if suitably adapted, be most valuable for 
this purpose, 

_(7) That personal qualities, judgment, effec- 
tiveness, enterprise and determination are so 
important that they must be considered in the 
selection of a candidate and must be developed 
throughout his training. 

FINALLY 

Engineering is an art and a profession upon 
which we depend for our prosperity in peace 
and for our survival in war. 
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It depends partly upon engineering science, 
but chiefly upon the personal qualities, tech- 
nical judgment, wisdom and enterprise of the 
engineers ; and upon the practical skill, expe- 
rience and reliability of the craftsmen. 

Steady improvement in engineering education 
is at least as important as developments in 
engineering science and practice. 





A Bote Measuring Instrument 


WHEN boring or honing cylinders on a 
machine an appreciable amount of time can be 
wasted in withdrawing the tool head in order to 
measure the bore. To avoid this loss of time 
George H. Alexander Machinery, Ltd., Coleshill 
Street, Birmingham, recently introduced the 
gauge we illustrate below. This instrument is 
designed to encircle the driving coupling, or 
bar, with the work head still in the bore near 
the bottom of its stroke, and enable a direct 
reading of the bore size to be made without 
disturbing the setting of the tool. 

The gauge has a body of cast duralumin 
with a machined slide on which is set an adjust- 
able bracket carrying a rigidly mounted 
hardened and ground gauging plate. This 
plate has a spherical edge with two projections 
arranged to contact the bore of the component. 
At the outermost extremity of the body in 
line with the plate is a ball-ended lever. This 
lever is attached to a lapped spindle passing 
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through the body and having at its other end 
a similar lever. This second lever is arranged 
to contact at its free end the spindle of a 
standard dial indicator mounted on the body 
of the instrument. Thus any movement of the 
ball-ended lever is transmitted through the 
spindle and the second lever to actuate the 
dial indicator pointer. 

In operation the two contact points of the 
gauging plate enable the instrument to be set 
across the true diameter of the bore, and the 
size can be read off on the indicator by rocking 
the instrument over the centre with the ball- 
ended lever in contact with the opposite side 
of the wall. 

The bracket carrying the gauge plate is 
offset to clear boring bars or hone couplings 
up to l}in in diameter. When necessary the 
plate can be designed to give a bigger offset 
to permit the use of the instrument with larger 
diameter bars. The standard instrument can 
be adjusted for the measurement of diameters 
between 3fin and 6$in. For work diameters 
above. or below these dimensions a different 
design from the simple lever system described 
has been adopted. 

It is: pointed out by the makers that the 
instrument is also suitable for checking the 
diameter of annular recesses where a direct 
reading across the diameter cannot be made. 
Similarly, it is useful for measuring the distance 
between two parallel faces with an obstruction 
between, as, for instance, the ways of a machine 
tool with a lead-screw between or seatings on 
a jig or fixture. In such cases, the two-point 








293 






contact on the hardened plate ensures that the 
gauge sets itself at right angles to one face so 
that the true perpendicular distance can be 
read. 





Institution of Naval Architects 


THE autumn meeting of the Institution of 
Naval Architects will begin at 10.15 a.m. on 
Tuesday next, September 21st, at the Royal 
Scciety of Arts, John Adam Street, London, 
W.C.2, with the presentation of a paper on 
‘“The Measurement and Recording of the 
Forces Acting on a Ship at Sea.’ The first 
part of the paper, which has been prepared by 
Mr. F. B. Bull and Professor J. F. Baker, deals 
with ‘‘ Sea Trials on a 10,000-Ton Deadweight 
Cargo Steamer,’’ and the second part, prepared 
by Mr. A. J. Johnson and Mr. A. V. Ridler, 
describes the instruments used on the trials. 
There will be a luncheon at the Waldorf Hotel 
at 12.45 for 1 p.m., and in the afternoon a visit 
will be made to the Royal Naval College at 
Greenwich. The meeting will be resumed at 
10 a.m. on Wednesday, September 22nd, when 
the following papers will be read :—‘“‘ Some 
Experiments with Models of High-Speed Ships,”’ 
by Professor A. F. Lindblad ; ‘‘ The Effect of 
Shape of Entrance on Ship Propulsion,” by 
Professor Ir. L. Troost ; and “‘ Wave Resistance 
Calculations at High Speeds,’’ by Professor 
J. K. Lunde. In the afternoon there are to be 
visits to the Ford Motor Company, Ltd., at 
Dagenham, or to Elec- 
tric and Musical Instru- 
ments, Ltd., Hayes. 
The morning session on 
Thursday, September 
23rd, will begin at 
10.15 a.m., when the 
following papers will be 
discussed :—‘‘ Notes on 
the Behaviour of H.M. 
Ships During the War,”’ 
by Mr. N. G. Holt and 
Engineer-Captain F. E. 
Clemitson ; and‘ Steam 
Gunboat Machinery— 
a Lightweight Steam 
Plant,” by Engineer- 
Commander H. A. K. 
Lay and Engineer-Com- 
mander L. Baker. Visits 
planned for Thursday 
afternoon are the 
National Physical Lab- 
oratory and Hampton 
Court Palace, or as an alternative, a cruise on 
the P.L.A. launch ‘‘ St. Katharine” to the 
London Docks. The final day of the meeting, 
Friday, September 24th, will be taken up with 
visits to the Royal Aircraft Establishment, 
Farnborough, or the Northern Aluminium Com- 
pany, Ltd., Banbury. 





Continental Engineering News 


The Muntadas Transoceanic Airport at 
Barcelona 

The Spanish Air Ministry is undertak- 

ing important werks at the Muntadas Airport, 

near Barcelona, to bring the runways into 

accordance with the decisions taken at the 

International Conference on Civil Aviation, 
held recently in Chicago. 

The requirements of the conference specified 
that a transoceanic airport should be provided 
with a take-off runway 7300ft long, capable 
of carrying a plane weighing 68 tons. 

When works are completed, the Muntadas 
Airport will cover an area of 1600 acres, and 
have an overall length of runway of 114 miles. 
Each runway will be at least 165ft wide. 

Owing to the marshy nature of the soil the 
contractors experienced considerable difficulty 
in draining the ground, and about 19 miles of 
pipes were laid for this purpose. The work, 
which started. in 1945, is progressing satisfac- 
torily. 

A runway already built is 5000ft long and 
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165ft wide, and is bordered by compact ground 
strips, 165ft wide. Another runway, called a 
“blind runway’’ and intended for flying 
under conditions of bad visibility, is now 
approaching completion. It will be nearly 2 
miles long and 1300ft wide (of which 260ft 
will be paved). A runway for general use, now 
under construction, will be 1-7 miles long and 
165ft wide. All of the runways have a central 
paved strip, 2ft thick. 

The Muntadas Airport will be provided with 
a large terminal building of modern design of a 
type inspired by the La Guardia Airport, New 
York. 


A New System of Bridge Trusses 


A German engineer, Mr. Willy Haupt, 
proposed a newsystem of bridge girders. Accord- 
ing to this system the superstructure of a 
bridge is carried by only one. girder. This 
girder, of inverted Y shape, is situated on the 
centre line of the bridge. The vertical bar 
of the inverted Y is placed above the decking, 
while the inclined branches of the Y carry the 
decking by means of brackets. 

According to the designer the advantages 
of his system lie in a saving of structural 
materials, a reduction of pier width, and the 
separation of the roadway into two separate 
carriageways. 


A New Dry Dock for Rotterdam 


The Rotterdam Drydock Company 
has bought a former Admiralty dock, which has 
a carrying capacity of 32,000 tons. 

Now, with the completion of repair work 
being effected on the municipal dock of 15,000 
tons, and the Wilson’s dock of 45,000 tons, 
Rotterdam will have a total of eighteen floating 
docks with an overall capacity of 209,500 tons. 
Before the war, the Rotterdam Drydock Com- 
pany had.only seven floating docks. In July, 
1945, the first dock sunk by the Germans was 
brought to the surface and again put into service. 
This work was followed by the salvage of four 
other docks, with an overall capacity of 23,000 
tons. The docks belonging to the Nieuwe 
Waterweg Shipbuilding Yard were salvaged 
soon after. Of the four docks owned by the 
Council, three are now in operation, and the 
Wilton-Fijenoord Dock Yard has four docks 
at its disposal, while the fifth dock (45,000 tons) 
is now being repaired. There is now sufficient 
capacity for all vessels calling at the port of 
Rotterdam to go into drydock there. 


A New System of Towers for Overhead 
Transmission 


In order to reduce the cost of steel 
towers for overhead transmission, the S.A. 
d’Entreprises Electriques Motor-Columbus, of 
Baden, Switzerland, studied a new design of 
tower which uses steel tubes filled with concrete. 

In this system the steel tubes are designed to 
resist tensile stresses, and the concrete within 
resists compression and buckling. The fact 
that steel tubes filled with concrete have con- 

- siderably greater resistance to buckling, enables 
the engineers to reduce the number of tower 
members with a consequent saving of structural 
materials, 

It is claimed that under present conditions 
the saving of materials amounts to 30-40 per 
cent for the towers and 15-20 per cent for the 
whole overhead line. 

Recently the Motor-Columbus Society invited 
a party of Swiss and foreign engineers to attend 
at Gésgen, torsional tests of new concrete 
tubular towers. For these tests a tower, 
68ft high, was fitted with two brackets, 45ft 
and 30ft long, situated respectively 33ft and 
60ft above ground level. Various loads then 
applied to the cantilevered arms showed the 
soundness of the new design. 


Symposium on Acoustics 


A Symposium on Acoustics, 
by the Technological Institute V.I.V. (Union of 
Flemish Engineers) will be held in Louvain 
(Belgium) on October 7, 8 and 9, 1948, 
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Several papers will be presented, including 
the following :—‘ Theoretical Foundations of 
Acoustics " (Professor Bouckaert) ; ‘‘ Scientific 
Applications of Acoustics’’ (Professor van 
Ttterbeek) ; ‘‘ Acoustics Measurements ”’ (Dr. A. 
Mariens) ; ‘‘ Acoustics Applications in British 
Industry ’’ (Professor Richardson, Newcastle) ; 
** Acoustics in Building” (Dr. A. Raes) ; 
** Technical Applications of Supersonics ” (Dr. 
A. de Bock); ‘Control of the Homogeneity 
of Metals by Means of Supersonics ” (Professor 
G. Homes). 


The Masaryk Stadium at Strahov (Czecho- 
slovakia) 


. Important works were carried out at 
the Masaryk Stadium at Strahov for the 1948 
festival of the Czech gymnastic organisation 
Sokol. The programme of works included the 
following :—Construction of two grandstands 
on the north and south side of the athletic 
field, restoration of all structures deteriorated 
during the war, widening of access highways, 
improving of roads inside the stadium, laying 
of new water and electricity pipes, arrangement 
of gardens, &e. 

The north and south grandstands are each 
655ft long and 78ft high, and are designed to 
provide seating accommodation for 20,200 
persons. Each grandstand is-a reinforced 
concrete framed structure, the seat deck being 
supported on a series of concrete brackets. 
Both structures involved the placing of 7300 
cubic yards for the foundation work and 14,500 
cubic yards for the superstructure. 


Reconstruction of Moresnet Viaduct, 
Belgium 
Reconstruction. of Moresnet Viaduct 
is now nearing completion. This viaduct, 
the longest structure on the ian network, 
is on the Tongres-Aachen (Aix-la-Chapelle) 
line, between Montzen and Aix-Central. The 
viaduct has an overall length of 3620ft, with 
twenty-two steel lattice girder spans each 
157ft long. -The main girders each contain 
six 26ft square panels, and rest on masonry 
and concrete piers, some of which are 164ft 
high. In 1944 the retreating Germans destroyed 
eleven of the spans and four of the piers, but 
soon after the liberation of the country, the 
Belgian National Railways started reconstruc- 
tion work. The destroyed piers were entirely 
rebuilt in 1947 and to date seven of the spans, 
each weighing 240 tons, have been restored. 
Replacement of the damaged superstructure 
required a considerable quantity of new steel, 
in addition to that recovered from the demo- 
lished spans. Some 2300 tons of steel will be 
used in all when the contract is finished in 
early 1949. To erect the spans the contractors 
have built a service bridge resting on the piers, 
from which a decking is suspended. The 
are being assembled on this decking, 
the method being to move the service bridge 
forward span by span as the work advances. 


Aerial Mast at Sottens, Switzerland 


In 1946-47 the Directorate of the 
Swiss General Post Office decided to erect a 
high aerial mast at the Sottens transmitting 
station. The type decided upon was a 625ft 
vertical mast and the design was entrusted to 
Mr. Dick, Consulting Engineer, Lucerne. 
Entreprise Riittimann Fréres, Zoug, carried 
out the erection of the mast. The steelwork, 
of the lattice truss type, is composed of booms 
(solid bars, with diameters up to }in) and tubu- 
lar diagonals. The mast is provided with 
horizontal bracing in order to resist torsional 
stresses. At its base, 59ft square, the mast is 
supported on four soapstone insulators. The 
erection of the mast, composed of bars and 
tubes, presented many technical difficulties, 
To overcome these difficulties, the engineers 
used welded gussets for tubes and special 
coupling sleeves for assembly of the bars, 
Ateliers de Constructions Mécaniques de Vévey 
were. responsible for the fabrication of the 
lower part of the mast, about 345ft high. 
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Canadian Westinghouse 
Reseatch Laboratories 


New research and development labora. 
tories of the Canadian Westinghouse Com 
pany at Hamilton, Ontario, have recent! y beg, 
built to consolidate the laboratory facilitig 
which have existed throughout the East anq 
West plants of the company. One of the mom 
important functions cf these laboratorig 
will be to assist in the development of Jocg) 
sources of raw material supplies, so tha; 
Canadian suppliers can be assisted by the dev. 
lopment and adaption of their product to 
meet the company’s needs. 

Work began on the construction of the labo. 
ratories in March, 1946, and the staff began 
work in the new premises in November, 1947. 
The laboratories are still not considerod tg 
be complete, since there is other equi; ment 
which is considered by the management to 
be desirable for the future. The total utlay 
for the laboratories is quoted as about 250,009 
dollars. 


CHEMICAL LABORATORY EQUIPMENT 


The chemical laboratory includes eight rooms, 
the largest of which is 38ft by 30ft. An analy. 
tical laboratory in this section is well laid 
out with gas, air, water and electrical services, 

In another room is the chemical research 
laboratory. Here problems of considerable 
complexity concerning unfamiliar materials 
are carried out. Research work on analytical 
methods, electro-photometric and qualitative 
analysis is continuous. An unusual instrument 
in the laboratory is a Sargent Model XX 
direct ing po h. With it trace 
elements in the order of 1000th of one per cent 
can be accurately determined. After the 
instrument is standardised and the method 
developed, the percentage of the element sought 
is calculated from a voltage current curve 
automatically recorded on a Brown recording 
micro-ammeter embodied in the instrument, 
By means of this instrument the analysis of 
zine base die casting alloys for copper, cad. 
mium and lead can be performed in approxi- 
mately one-thirtieth of the time required for 
the much less accurate A.S.T.M. procedure. 

A special room is maintained at a tempera- 
ture of 72 deg. Fah. and 50 per cent relative 
humidity for the testing of paper and fabrics, 
such as insulating tapes. 

In the organic and technical laboratory there 
is equipment used for testing petroleum pro- 
ducts, plastics, protective coatings, and insu- 
lating materials. Two “ Rectox ” units, one 
with a capacity of 36A, the other with a 
capacity of 300A, can be used to furnish current 
for experimental electroplating. A high tem- 
perature constant temperature oil bath makes 
possible oil oxidation tests, life tests, and 
polymerising tests on shellac. 

The total floor space occupied by the com- 
bined chemical laboratories, office, &c., is 
approximately 12,000 square feet. The wall 
construction consists of 36in of plastered 
wall above the baseboards, above which plate 
glass windows give a clear view throughout all 
of the laboratories, obstructed only by the 
dark room. All the laboratory equipment and 
furniture has been purposely kept as low as 
possible, offering the minimum obstcuction 


‘to view. The interior is painted a turquoise 


green, which has been found to be satisfactory. 


Tue PuysicaL LABORATORY 


The Physical Section of the company’s new 
laboratories is housed in a room 15ft by 55ft. 
This section is primarily concerned with the 
physical properties of the company’s materials 
and products. It supplements the chemical 
and electrical sections. Its principal functions 
are to determine physical properties and to 
check and develop processes which affect or 
require controlled properties. While this 
section deals largely with metallic materials, 
it is by no means limited to such materials, 
but may do (and in fact already has dono), 
important work on non-metallic materials, such 
as rubber, wood and plastics, 

The heaviest testing unit is a 60,000 lb 
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capacity Baldwin-Southwark tensile machine, 
ted herewith. While described and known 
4g tensile machine, it is regarded by the 
gmpany 48 &@ precision hydraulic press, equipped 
vide @® continuous and instantaneous 
record of the applied loads. The load-measuring 
device is entirely independent of the load 
ication mechanism, making it practical to 
apply loads by other means such as screws, 
jacks, &e., and record such loads whenever a 
useful purpose is served by so doing. In addi- 
tion to making tension, compression and bend 
tests, the operators are able to make deflection 
tests on items using an indicating micrometer 
to record deflections, since they can and do 
ly make Brinell hardness determina- 

tions of high accuracy. 

Another precision unit is the Tukon micro- 
hardness tester. This is a hardness tester in 
which the impressions made by the diamond 
indentor are microscopic in size, permitting 
them to be placed very close together or in 
very limited areas. With this instrument it is 
both feasible and practical to select even a 
single grain in a metal specimen and make a 
hardness test in that grain. 

All steel entering the plant is examined on 
the microscope and 99 per cent of it is either 
accepted or rejected on the results of such 
examination. 

The drawability of sheet steel is evaluated 
y means of a little machine known as an 
“Brichsen ’ draw cup tester, which actually 
makes a standard draw in a sample of sheet 
netal. In recent months many tons of steel 
have not been sheared into unusable sizes 
because the ‘‘ Erichsen” indicated that it 
would not produce the desired part. This has 
meant extensive savings, since such stock 
has been diverted to the manufacture of other 
products, for which the tests indicated adequate 
standards. 


THE MAcHINE SHOP 


Supplementing the laboratory by the pro- 
duction of the necessary test bars from the 
raw stock is the machine shop. It does more 





BALDWIN - SOUTHWARK ‘TENSILE TESTING MACHINE 


- 


than turn out test bars; it also provides an 
opportunity to study those problems which 
Involve lathe or milling machine work. A 
tecent report dealt with comparative tests on 
hack saw blades made on the company’s saw, 
to determine whether or not a recently offered 
blade was superior to those in the plant. 
Also in the machine shop is a.pair of small 
electric heat-treating furnaces, which are kept 

on heat-treating developments and have 
for some time been working on improved tool 
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treating, particularly the annealing of used 
dies to permit their rework, a development 
that promises excellent economic results. 

One major piece of equipment, still to be 
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supply. This transformer will be equipped with 
a special winding for a voltmeter to obtain 
accurate readings of the test voltages. At a 
later date it will be supplemented by an 





CHEMICAL RESEARCH LABORATORY 


delivered, is a 20kW h.f. generator, for use 
in induction and dielectric heating deve- 
lopments. This unit will have a range of from 
200ke to 20Mc. It will be used in the heat 
treatment of metals and non-metallics. It 
is an electronic tube gererator, especially 
designed to give the greatest possible frequency 
range combined with precision frequency 
control. It will be used to develop high-fre- 
quency and dielectric heating applications 
both for the company and for customers who 
are interested in h.f. 
application. 

Another piece of 
equipment, still to be 
delivered, is an electric 
melting furnace of the 
familiar ““Rockirg Arc” 
type. It is an exact 
duplicate in every re- 
spect but size of the 
units used in_ the 
company’s non-ferrous 
foundry. This equip- 
ment is capable. of 
melting either ferrous 
or non-ferrous alloys, 
and will be used in the 
development of improv- 
ed alloys and techniques. 


ELECTRICAL LABOR- 
ATORY 


The third section of 
the new research and 
development _labora- 
tories will be devoted 
entirely to electrical 
testing. This section 
lacks considerable 
equipment at present, 
but with some good 
electrical testing equip- 
ment already in use 
in various parts of 
the plant, it was 
considered advisable to give priority to the 
chemical and physical sections of the labora- 
tory. 

In the near future, however, complete 
facilities will be set up for such electrical 
testing of materials as will be required for the 
development of new and improved electrical 
products. A high voltage transformer, rated 
100,000V maximum, 50kVA, 60 cycle, will be 
available, with zero to 100 per cent voltage 
control, using @ sepatate sixty-cycle generator 


Atkinson power factor bridge and a controlled 
temperature oven, to study insulation at high 
voltage and high temperature. 





Winter Train Services 


AmonG the improvements to be included 
in the British Railways’ 1948-49 winter train 
services, which will come into effect on Monday, 
September 27th, will be the extension of advance 
seat booking arrangements to 139 additional 
weekday and 82 additional Sunday trains ; 
the introduction of 91 new main line services ; 
the acceleration of some express services by 
from 20 min. to 78 min.; suburban services 
in the London area will be augmented, and 
more trains will have restaurant or sleeping-car 
facilities. 

The total weekly booked passenger train 
mileage of 3,949,733 miles will be 308,000 miles 
more than last winter, and there will be a better 
re-distribution of train services. 

It is pointed out that while steady progress 
being made in track repairs is enabling some 
speed restrictions to be removed with beneficial 
results to time-keeping, the shortage of coaches 
is the dominant factor restricting the provision 
of a still fuller and better train service. British 
Railways still have nearly 5000 fewer coaches 
available for traffic than in 1939. It was hoped 
to construct 4500 new coaches this year, but 
under present conditions less than a third of 
this number can be built. 

The new main line services on weekdays will 
include two new named trains—“* The Norfolk- 
man,” between London and Norwich, and 
““The Tees-Tyne Pullman,” between London 
and Newcastle. For the new winter services 
many summer trains are being retained, others 
will run each weekday instead of at week-ends 
only, and also some services suspended during 
the fuel cuts and some pre-war trains will be 
reinstated. 

Wherever possible trunk and local services 
are being accelerated to bring trains more 
nearly into line with pre-war timings. The 
full pre-war train service is to be restored in 
the Southern Region suburban area during the 
“ off-peak ” period except after 10 p.m. This 
“ off-peak ” service will be operated by shorter 
trains so as to economise in fuel and mainten- 
ance. The Liverpool Street-Chingford and 
Liverpool Street—Enfield Town “ peak ”’ sub- 
urban services will be increased by approxi- 
mately 50 and 35 per cent respectively, and 
many of the trains accelerated. 
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Industrial and Labour Notes 


The Trades Union Congress 
The annual conferenc; of the Trades 
Union Congress was concluded at Margate on 
Friday last, after a week in which several 
resolutions dealing with economic and industrial 
matters were debated. 

In the early part of the week, Sir Mark 
Hodgson introduced the T.U.C. General 
Council’s report on the National Advisory 
Council on Industry. He said that the General 
Council was asking federations of trade unions 
and other bodies representative of union 
negotating machinery to consider the problem 
of securing greater productivity in industry. 
Consideration would also be given to ways of 
accelerating the establishment of joint produc- 
tion committees under conditions which would 
be satisfactory to the industries concerned. 
Sir Mark added, however, that in the matter 
of joint production committees there was apathy 
on the part of some trade unionists as well as 
employers. It must be remembered, he said, 
when conferences were held at top level, that 
production started at shop level, and it was 
there that progress must be made. In appealing 
for productivity problems to be investigated 
everywhere, Sir Mark commented that trade 
unionists participated enthusiastically in the 
work of the regional boards for industry, but 
he thought that large conferences of a general 
nature on production matters had ceased to 
be useful, and that what was needed was more 
intimate contact with the rank and file. 

The nationalisation of the iron and steel 
industry was debated by the Congress on 
Wednesday of last week, when a resolution 
was submitted which suggested that the Govern- 
ment should take immediate emergency 
measures to nationalise this industry, as a 
necessary prerequisite to the rapid reorganisa- 
tion and expansion of steel production. An 
amendment to that resolution was moved by 
Mr. Lincoln Evans, of the Iron and Steel 
Trades Confederation, who urged that the 
request for special emergency measures to 
achieve the Government’s objective should be 
rejected. In the course of his speech, Mr. 
Evans said that those who criticised what had 
been accomplished in the last three years 
appeared to have forgotten the existence of 
the Iron and Steel Board, which was set up 
by the Government to see that reconstruction 
plans were carried out. In two years, Mr. 
Evans pointed out, schemes to the value of 
£170,000,000 had been approved, and delays 
which occurred were not caused by lack of 
enthusiasm, but by shortage of equipment. 
There was talk about expanding the steel 
industry’s capacity, but even if it was possible 
to extend capacity to 20,000,000 tons next 
year, could the necessary 8,000,000 tons of 
extra coal, the 2,500,000 tons of ore and the 
2,500,000 tons of scrap be obtained ? It was 
doubtful, Mr. Evans argued, whether there 
would be sufficient material in 1949 to reach 
a steel output of 15,000,000 tons, and unless 
there were the raw materials required, it was 
- misleading the public to say that it was possible 
to produce more steel. Ultimately, the amend- 
ment to the nationalisation by decree resolution 
was carried by a large majority. 

The General Council’s supplementary report 
on the economic situation was discussed on 
Thursday last. A proposal calling for the 
statutory control of profits was rejected by 
the Congress, but a resolution was passed urging 
stricter limitations on profits and more effective 
action to control prices. 


Iron and Steel Production 

British steel production averaged 
271,500 tons a week during August, and was 
thus running at an annual rate of 14,117,000 
tons, a figure higher than that achieved in any 
August previously. Last year, steel output 
during August was at an annual rate of 
12,179,000 tons. In announcing the latest 
figures, the British Iron and Steel Federation 
says that with the summer holiday season now 


over the rate of steel output for the year to 
date is 14,650,000 tons, and is thus above the 
revised target of 14,500,000 tons. During the 
second part of August, output was again back 
to the pre-holiday rate of over 15,000,000 tons. 

Pig iron production in August averaged 
174,000 tons a week, and was therefore at an 
annual rate. of 9,048,000 tons. In July, pro- 
duction was running at an annual rate of 
8,908,000 tons, and in August last year the 
rate was 7,657,000 tons. 


Productivity in the Steel Industry 

In the August issue of its monthly 
statistical bulletin, the British Iron and Steel 
Federation has included an analysis of pro- 
ductivity in the steel industry which shows 
that output per head in steel melting and 
rolling is now nearly 30 per cent above the 
pre-war level. 

The analysis points out that the measurement 
of productivity in the steel industry presents 
considerable difficulty as the products made are 
so widely varied. It is, of course, insufficient 
merely to measure changes in output by changes 
in ingot production, since a major part of the 
industry’s labour force is engaged on finishing 
operations. If the present output is compared 
with the position in 1938, it is found that 
there has been a noticeable swing towards 
the more highly finished products which involve 
the application of a ter amount of skilled 
work. The output of cold-rolled strip, for 
instance, is now about three and a half times 
as high as in 1938, and that of bright bars is 
almost three times as high. Production of 
light sections generally has increased by about 
140 per cent, but that of heavy sections, which 
require much less work, has increased by only 
about one-quarter. 

The article goes on to say that, in view of 
the steel industry’s success in increasing pro- 
ductivity, it is natural to ask what benefits 
have accrued. The main gain to the national 
economy as a whole is, of course, a greatly 
increased supply of steel together with a lower 
real cost in terms of manpower of producing 
this supply. The figures of wage increases in 
the steel industry and the prices of steel products 
show that improved productivity has made 
possible a substantial rise in weekly earnings 
without a corresponding advance in steel 
prices. Earnings in the industry are up by 
over 100 per cent on 1938, whereas at the 
middle of this year prices had increased by 
only 69 per cent on 1938. The lower increase 
in steel prices, it is explained, is not a result of 
an abnormally low increase in raw material 
costs, for, although there have been wide dis- 
parities in the price movements of the various 
raw materials, the average increase in raw 
material costs per ton of steel is approximately 
80 per cent over 1938. The conclusion is 
reached that the beneficial effect of increased 
productivity is clearly seen in the far lower 
increase in steel prices when compared with the 
prices of manufactures generally. 


The F.B.I. on Industrial Productivity 

At a meeting last week, the Grand 
Council of the Federation of British Industries 
considered the latest statement on industrial 
productivity, made by the Chancellor of the 
Exchequer on September 3rd. Sir Frederick 
Bain, the President of the F.B.I., reported the 
discussions which he had had with the 
Chancellor, and said that he had expressed the 
opinion that the matter should be handled by 
employers and trade unions, each in their own 
spheres, working along parallel lines. 

The Grand Council endorsed the President’s 
action and decided to appoint immediately a 
Production Committee which will advise as 
to the steps the Federation can take. At the 
same time, the Grand Council expressed the 
view that success would be inevitably limited 
so long as present restrictions on capital 
expenditure were maintained. Even within 
the limits prescribed by the balance of payments 


problems, industry, it was felt, could n 

be left much longer as the residuary legate, 
the claims of which for capital expendity, 
were the last to be met. 


Engineering Wages 

At a meeting in London on “aturdgy 
last, the Shop Stewards’ National C: uneil o 
Engineering and Allied Trades reco imendsj 
the rejection of the 5s. wage increase 511 
by the Court of Inquiry into the en:-ineer; 
workers’ wage claim. A statement iggy; 
after the meeting criticised the fin ings o 
the Court, and, in particular, directed attention 
to paragraph 39 of the Court’s report which 
intimated that “ no future claim in the ongineg. 
ing industry could be held to be admisgip), 
which could not be strictly justified as com; 
within the terms of the White Paper.” This 
made it clear, the Shop Stewards’ National 
Council declared, that if the 5s. was accepted, 
engineering workers were committed to ‘th 
present level of wages for years ahead, a level 
which would leave thousands of them below , 
subsistence standard. 


The Anglo-American Council on Produ. 
tivity 
The names of the American member 
of the Anglo-American Council on Productivity 
were made known in London at the beginning 
of this week. They are: Mr. Philip D. Reed, 
chairman of the board of the General Electric 
Company, who will act as chairman of the 
American side of the Council ; Mr. E. R. Breech, 
executive vice-president of the Ford Motor 
Company ; Mr. Ira Mosher, a former president 
of the National Association of Manufacturers ; 
Mr. J. Spencer Love, president of the Burlington 
Mills Corporation; Mr. L. 8S. Buckmaster, 
president of the United Rubber, Cork, Linoleum 
and Plastic Workers of America; Mr. Harvey 
N. Brown, of the International Association of 
Machinists ; and Mr. Lee Minton, president of 
the Glass Bottle Blowers’ Association. 

One further member has still to be appointed, 
and it is expected that the Council will hold 
its first meeting in London in the week beginning 
October 25th. 


Human Factors in Industry 

In these notes in our issue of August 
13th, reference was made to the work which is 
being done by the Committee on Industrial 
Productivity. The Human Factors Panel of 
that Committee is being assisted in its investiga- 
tions by the National Institute of Industrial 
Psychology, which has recently made an 
announcement concerning the research projects 
which it is now undertaking. 

These projects, the Institute states, relate 
to problems associated with the selection and 
training of foremen, joint consultation, and the 
size of the unit of work. The investigation 
on foremen includes a survey of present practice 
in selection and training, and of the status of 
foremen relative to middle and higher levels 
of management. It is hoped that the survey 
will show how far recent advances are being 
utilised in industry, and that it will also provide 
material for a comprehensive job study on 
which to base further improvements in tech- 
nique. Later, it is proposed to carry out 
experiments to evaluate selection and training 
methods under controlled conditions. : 

The project concerned with joint consultation 
is aimed at discovering under what conditions 
joint consultation increases productivity. By 
@ survey of existing practice, the Institute 
hopes to ascertain how many firms use consulta- 
tive machinery and how effective it seems to 
management and workers. Further work & 
planned to compare the effectiveness of various 
consultation methods. The third project— 
the unit of work investigation—is intended to 
find how far increase of job breakdown reduces 
the will to work, and how output varies with 
the size of the batch handled in repetitive 
work. 
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French Engineering News 
(From our French Correspondent) 


With a 1947 output of 91,911 tons France had 
the world’s fifth largest output of new shipping 
js compared with 1939, when she occupied the 
tenth position with an output of 44,375 tons. 
At the end of 1947 there were 543,000 tons of 
shipping under construction in French yards, 

inst 454,000 tons at the end of 1946. 

The need for a rapid reconstruction of the 
merchant fleet has nevertheless led to many 
orders being placed abroad, 324,000 tons having 
peen ordered by the end of 1947. At this time 

ce had 1,976,679 tons in service, compared 
with 1,336,193 tons the previous year and 
933,514 tons under construction, against 249,946 
tons. Although actual tonnage in service or 
under construction is higher than in 1939, the 
fleet is, generally speaking, older now. Almost 
1,200,000 tons out of a total of 2,802,881 tons 
in service will have to be replaced rapidly and 
almost 750,000 tons consist of vessels over 
twenty years old. 

The French fishing fleet has been more or 
less reconstituted to its pre-war strength and is 
two-thirds composed of new units. Liner 
tonnage is only 62 per cent of pre-war. 

A Naval Construction Research Institute, 
hich has been created in France, is now open 
to all interested in naval technique. Its object 
is to undertake research designed to improve 
naval material and carry out tests to this end, 
to gather and make available to members all 
useful technical information and, finally, 
to form a close contact with similar associations 
in France and abroad. P 

The Ateliers et Chantiers de France at 
Dunkerque are about to launch a new tanker, 
the “Seine,” sister ship of the “ Saéne,” 
launched last February. The ‘“Saéne” is 
now in its final construction stage, and the 
tanker will be ready for service in a few weeks. 
In the meantime work on the construction of 
the Channel vessel “‘ Flandres ”’ is well advanced. 
As soon as the ‘‘ Saéne ”’ is finished, work on a 
new 16,200-ton petrol tanker will be started, 
as well as on six large trawlers, some of which 
will be ready by November. A new 56-ton 
American crane which has arrived at Dun- 
kerque is to be used in the construction of the 
“ Flandres.” 


* * * 


The question of coal supplies in France is 
again going to be difficult this winter. Follow- 
ing @ demand that allocations of coal for 
domestic consumption be increased and controls 
removed from industrial purchases, it has been 
revealed that the situation, since the favourable 
prospects of the spring, has changed consider- 
ably. The importation of coal from Britain 
has been suspended until October Ist owing to 
the exhaustion of French sterling credits, and 
imports of American coal have also been reduced 
due to lack of dollars. 


In one of the last speeches made by Monsieur 
Paul Reynaud as Minister of Finance, he stated 
that France had hoped to receive 42 per cent 
of her coal and oil requirements from American 
aid. He stated that France could only hope to 
import merchandise payable in dollars if 
America would either grant it as a loan or gift. 
The position as regards dollar credits was so 
serious that France would be obliged to act 
contrary to the wishes of the Marshall Plan. 
Coal imports would have to be reduced, and the 
position would be aggravated by mediocre 
output. Despite costly technical progress, 
there had been little improvement in the mines, 
which were suffering from social unrest. Pro- 
duction in the Nord and Pas-de-Calais mines 
had fallen to 85 per cent. 

Repercussions will also be felt by electricity 
consumers. Cuts are expected this winter and 
already factories have been asked to reduce 
their consumption at certain hours as from 
September Ist. It is hoped to avoid a reduction 
in the coal allocation to industry, and the hard- 
ship will probably be felt by domestic users and 
small factories. Total consumption for 1948 
gigas to be between 70 and 71 million 

ms. 
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Notes and Memoranda 


Air and Water 


Trunk Roap Arm Svurvey.—Hunting Aero- 
surveys, Ltd., announces that it has been com- 
missioned by the Ministry of Transport to make an 
aerial survey to discover the most suitable align- 
ment for projected trunk roads from Slough to 
Avebury, Sheffield to Leeds, and Warrington to 
Lancaster. The survey entails photography of 
190 running miles and the addition of contours at 
10ft vertical intervals to the existing Ordnance 
Survey maps. 

MARINE ENGINEERING AND NAVAL ARCHITECTURE 
ScnotarsHiP.—The Shell Petroleum Company is 
offering an annual scholarship for post-graduate 
study with the object of producing men combining 
a knowledge of marine engineering and naval 
architecture. The scholarship is confined to the 
Departments of Marine Engineering and Naval 
Architecture in the University of Durham, King’s 
College, Newcastle-upon-Tyne, and is to be awarded 
on the recommendation of the heads of the depart- 
ments concerned. The selection will be made each 
year from students who have completed the course 
for the second examination leading to the 
of B.Sc. in Applied Science (irrespective of whether 
the student has been at the University for two years 
or for only one), and will be subject to confirmation 
by the Shell Petroleum Company, Ltd., after inter- 
view. The normal value of the award will be £250. 
It will be tenable during the fourth academic 
year and will cover the period of study in the 
alternative subject with a view to obtaining the 
ordinary degree. In certain circumstances the 
award may be for two years, in which case it will 
be possible for the selected candidate to obtain an 
honours degree in the major subject and a pass 
degree in the other. Full details concerning the 
award of the scholarship may be had on application 
to the Registrar, King’s College, Newcastle-upon- 
Tyne, 1. 

Miscellanea 

** Loap-CarRYING Capacity oF GEAR TEETH.” — 
Two misprints occurred in this article printed in 
our issue of September 3rd. In equation (6) the 
last item should read Cos*g, not Cos¢*, and in 
equation (9) the units are, of course, radians, not 
degrees. We apologise both to the author and to 
readers. 

ENGINEERING AND MARINE EXuIsBiTION.—It is 
announced that Sir John Anderson, P.C., M.P., 
chairman of the Port of London Authority, has 
accepted the office of Honorary President of the 
sixteenth Engineering and Marine Exhibition, which 
is to be held at Olympia, London, from August 25 
to September 10, 1949. The whole of Olympia 
has been reserved for the exhibition, which, as 
usual, is being organised by F. W. Bridges and 
Sons, Ltd., Grand Buildings, Trafalgar Square, 
W.C.2. 

METALLURGISTS’ REFRESHER CouRSE.—The Insti- 
tution of Metallurgists is ar ing for a refresher 
course to be held at Ashorne Hill, Leamington 
Spa, during the week-end beginning Friday, 
October Ist. The subject of the course is “‘ The 
Mechanical Working of Metals,” and the lecturers 
will include Dr. Hugh Ford, M.I.Mech.E., Dr. R. 
Genders, Dr. E. Orowan, F.R.S., Dr. L. B. Pfeil, 
Professor H. W. Swift, D.Sc., and Professor F. C. 
Thompson, D.Met. Particulars of the course may 
be obtained from the Institution, 4, Grosvenor 
Gardens, London, 8.W.1. 

Sussex Inpustries Exursition.—The third 
exhibition to be promoted by the Federation of 
Sussex Industries will be held at the Dome and Corn 
Exchange, Brighton, from September 29th to 
October 3rd. The exhibition, which will be opened 
by Sir Patrick Hannon, M.P., President of the 
National Union of Manufacturers, will provide a 
representative display of the products of Sussex 
industries. The principal object of the Federation 
is to promote and maintain the interests of manu- 
facturers and engineering concerns domiciled within 
the county, and to assist the planned development 
of home and overseas trade for the county’s indus- 
tries. The Director of the Exhibition is Lieut.- 
Colonel C. Hedley Briggs, 3, Marlborough Place, 
Brighton. 


MounicrPaL ENGINEERING CONGRESS AND EXHIBI- 
TIoN.—The Public Health and Municipal Engineer- 
ing Exhibition and Congress are to be held at 
Olympia, London, from November 15th to 20th, 
under the patronage of H.M. The King. The pro- 
gramme indicates that approximately 200 firms will 
be showing an extensive range of equipment, plant 
and materials used in all branches of public health 
and municipal engineering. The chairman of the 
Organising Council of the Congress is Sir Roger 


Hetherington, M.I.C.E., and the many subjects to 
be discussed include ‘The Mechanisation of 
Municipal and Highway Engineering Works and its 
Economics,” ‘“‘ Modern Mechanical Appliances in 
Parks,” “The Municipal Engineer’s Contribution 
to Public Health,” “ District Heating,” ‘“ Rural 
Water ag ‘* Plumbing Research and Develop- 
ment,” “ Use of Iron Pickle in Sewage Sludge 
Treatment,” and “‘ The Planning and Development 
of a New Town.” The Congress office is at 84, 
Eccleston Square, London, 8.W.1, and the joint 
honorary secretaries are Mr. G. P. Warner Terry 
and Mr. C. W. Scott-Giles. For the exhibition, Mr. 
J. Pattisson, 68, Victoria Street, London, 8.W.1, 
is the organiser. 

THe Fom ww Screntivic Researcu.—The 
Scientific Film Association is arranging a one-day 
conference on “ The Film in Scientific Research,” 
to be held at the Royal Institution, 21, Albemarle 
Street, London, W.1, on Tuesday, October 12th. 
The conference will be opened at 10 a.m. by Sir 
Robert Watson-Watt, and the morning discussions 
will deal with “‘The Film as a Research Tool.” 
In the ‘afternoon the subjects to be considered 
include “ Research Films as an Aid to the Training 
of Scientists,” ‘‘ Scientific Films as a Medium of 
Explaining Research to the General Public,” and 
“The Technical Aspects of the Use of Films in 
Scientific Research.” In the evening, at 7 p.m., 
there will be a display of British and foreign research 
films. 


INTERNATIONAL ScrentiFic Firm Festrvat.—An 
International Scientific Film Festival is to be held 
in London on October 8th, 9th and 10th concurrently 
with the second annual congress of the Inter- 
national Scientific Film Association. It is expected 
that the congress will discuss reports on such matters 
as customs regulations affecting the diffusion of 
scientific films throughout the world, the establish- 
ment of an international catalogue and library of 
films, and the production of scientific films by inter- 
national co-operation. Many overseas countries 
are sending films for display at the Festival, and, 
in addition, visitors and delegates to the congress 
will have an opportunity of studying at first hand 
the pioneer work being done in this country in the 
use of scientific films. Details of the Festival and 
of the congress may be obtained from the Scientific 
Film Association, 34, Soho Square, London, W.1. 


A History or Baxe.ite, Ltp.—We have just 
received a very interesting book written by Mr. 
T. J. Fielding, giving the history of Bakelite, Ltd., 
from its inception in 1904 as the Fireproof Celluloid 
Syndicate, Ltd., up to the end of 1947. The author 
first deals with the early work of Sir James Swin- 
burne and Dr. L. H. Baekeland, and gives in a 
clear, interesting style the various changes in the 
constitution and names of the originating companies 
up to January, 1927, when Bakelite, Ltd., acquired 
the assets of the Damard Lacquer Company, Ltd., 
Mouldensite, Ltd.,.and Redmanol, Ltd. It was 
in the year of amalgamation that production of 
laminated materials was first started by the com- 
pany. A milestone in the history of the company 
was the opening of the new works at Tyseley, 
Birmingham, in September, 1931, and, following a 
brief description of the new works, the author 
deals in a graphic style with the problems and 
difficulties encumbered and solved, the interesting 
work successfully completed and the activities 
of the company in war and in peace up till the end 
of 1947. 


Rorges CoLuiERY j#DEVELOPMENTs. — The 
National Coal Board has announced that at the 
new Rothes Colliery sinkings at Thornton, Fifeshire, 
plans have been made to adopt the cementation 

rocess to seal off the large quantity of water which 
would otherwise find its way from the surrounding 
strata into the shaft eachday. The Rothes Colliery 
scheme will cost approximately £3,000,000 and is 
designed for an output of between 5000 and 6000 
tons of coal a day. It will employ over 2000 men, 
and with full production the O.M.S. is expected to 
be 47cwt. The first sod was dug on the colliery 
site on December 31, 1946, and it is expected that 
full-scale production of coal will begin in 1956. 
The shafts, which are 24ft in diameter, have now 
been sunk to a depth of approximately 30 yards by 
means of temporary equipment. The winding 
engines and headgears for sinking purposes are 
nearly completed, and full-scale sinking operations 
should shortly begin. Tower Koepe winders are 
to be used in which the wheel and engine are housed 
above the shaft mouth, and the tower foundations 
at No. 1 shaft have been completed. The fan drift 
at No. 2 shaft is nearing completion. It will be 


one of the biggest of its kind in Scotland, and is 
designed to handle half a million cubic feet of air 
@ minute. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach thie office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Special Libraries (Aslib) 


To-day to Sunday, Sept. 19th.—Ashorne Hill, 
Leamington Spa. Annual conference. 


near 


Association of Supervising Electrical Engineers 

Monday, Sept. 20th.—CrenTrat Lonpon BRanNcu : 
St. Ermin’s Hotel, Caxton Street, Victoria, S.W.1. 
“Maintenance of Switchgear and Transformers,” 
C. H. Pike. 6.40 p.m. 


Incorporated Plant Engineers 

Tuesday, Sept. 2lst.—Giascow Branco: Engineering 
Centre, 351, Sauchiehall Street, Glasgow. ‘* Power 
Transmission Problems and the Use of Suitable 
Couplings,” C. W. Chapman. 7 p.m. 

Thureday, Sept. 23rd.—Sourn Yorxgs Brance: Grand 
Hotel, Sheffield. ‘“‘ High Pressure Lubrication,” 
F. Maxwell. 7.30 p.m. 

Tuesday, Sept. 28th.—S. Wates Brance: South Wales 
Institute of Engineers, Park Place, Cardiff. Inaugu- 
ral Meeting. 7.30 p.m. 

Thureday to Saturday, Oct. 1th to 9th.—First annual con- 
ference at Cheltenham. 


Institute of Economic Engineering 
To-day, Sept. 17th—St. Ermin’s Hotel, Caxton Street, 


Victoria, S.W.1. “Production Management in 
New Zealand,’ Ernest Marsden. 7 p.m. 


Institute of Industrial Administration 


Thursday, Sept. 30th—N.E. Branon: Neville Hall, 
Newcastle-upon-Tyne, 1. “The Foreman in 
Industry,” C. G. Chelioti. 6.30 p.m. 


Institute of Marine Engineers 
Tuesday, Sept. 28th.—85, The Minories, E.C.3. 
dential Address. 5.30 p.m. 
Institute of Metals 
To-day to Friday, Sept. 17th.—Annual Autumn Meeting 
Cambridge. 


Presi- 


at i 


Institution of Heating and Ventilating Engineers 
Wednesday, Sept. 29th.—Instituti of Mechanical 
Engineers, Storey’s Gate, St. James’s Park, S.W.1. 
ic h for the Heating, Ventilating and Air 
Conditioning Engineer,” Cyril Tasker. 6 p.m. 








Institution of Mechanical Engineers 

Wednesday, Sept. 22nd.—NortTH-WESTERN AUTOMOBILE 

Engineers’ Club, Albert Square, Man- 

General meeting. “Piston Ring Move- 

during Blow-By in High-Speed Petrol 
Engines,” P. de K. Dykes, 7.15 p.m. 

Thursday, Sept. 23rd.—NorTH-WESTERN BRANCH : 
Engineers’ Club, Albert Square, Manchester. 
““Some Recent Developments in the Technique 
of Radio Valve Manufacture,” J. W. Davies, H. W. 
B. Gardiner and W. H. Gomm. 6.45 p.m.— 
SouTHERN Brancu: Municipal College, Ports- 
mouth. ‘‘ Mechanical Engineering Aspects of Naval 
Mining,” E.C. Wadlow. 6.30 p.m. 


Institution of Naval Architects 


Tuesday to Friday, Sept. 2let to 24th.— Autumn meeting 
ia London. 

Institution of Production Engineers 

To-day, Sept. \ith—Liverpoot Secrion: Adelphi 
Hotel, Liverpool. Inauguration dinner. 6.30 p.m.— 
NortH-EasTtERN GRADUATE SECTION: Veville 
Hall, Newcastle-upon-Tyne. Chairman’s Address. 
6.30 p.m. : 

Saturday, Sept. 18th.—WersTERN SECTION: Visit to the 
Arle Court Works of Dowty Equipment, Ltd., 
Cheltenham. 2 p.m. 

Monday, Sept. 20th.—Drrsy Sus-Section: Art School, 
Green Lane, Derby. ‘‘ The Production Engineering 
Research Association of Great Britain,” D. Gallo- 
way, 7 p.m.—NorTH-EasTeRN Section: Neville 
Hall, Newcastle-upon-Tyne, 1. ‘Modern Milling 
Practice,” J. Henderson. 6.30 p.m. 

Thureday, Friday and 


Saturday, Sept. 23rd, 24th and 
25th.—First National Convention, 
mouth, 


1948. Bourne- 


Wednesday, Sept. 29th.—BirMINcHAM SEcTION: Cham- 
ber of Commerce Building, New Street, Birmingham. 
“Education for Management,” L. Urwick. 6.30 
p-m. 


Royal Aeronautical Society 
Thursday, Sept. 30th.—Institution of Civil ineers, 
Great George Street, Westminster, 8.W.1. “Some 
Economic Factors in Civil Aviation, with Emphasis 
on Civil Aircraft and their Prospective Trends of 
Development,” Peter G. Masefield. 6 p.m. 


Stoke-on-Trent Association of Engineers 
Saturday, Sept. 18th.—George Hotel, Burslem. Presi- 
dential Address, W. H. Deakin. 6.30 p.m. 
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Personal and Business 


Mr. C. 8. CoLBEcK has been appointed a director 
of British Jeffrey-Diamond, Ltd. 


Mr. R. 8. Crump has been appointed technical 
director of Henry Meadows, Ltd. 


CotoneL E. G. Aneus has been elected vice- 
chairman of the Engineering Industries Association. 


Sm Ropert Srivcyarr has been appointed 
deputy president of the Federation of British 
Industries. 


Mr. Herpert AsuTon, M.I.Mech.E., has been 
appointed locomotive superintendent of the Central 
Railway of Peru. 

Mr. D. E. Harrison has been appointed chief 
electrical assistant to the mechanical engineer, 
Eastern Region, British Railways. 

Mr. F. J. Hauurpay has been appointed Midland 
branch manager of Bull Motors (E. R. and F. Turner, 
Ltd.), at 8, Waterloo Street, Birmingham, 2. 

Mr. C. T. SERJEANT has been appointed chief 
engineer, Sudan Railways, in succession to Mr. J. 8. 
Pettigrew, who has become deputy general manager. 





Contracts 


Tue Brush ELECTRICAL ENGINEERING COMPANY, 
Ltd., J. and H. McLaren, Ltd., and Mirrlees, 
Bickerton and Day, Ltd., announce that*they have 
negotiated further contracts with the trade delega- 
tion of the U.S.S.R. for the supply of diesel engines 
and electrical equipment to Russia amounting to 
£3,500,000. 

Tse AssocraTeD EQuirpMentT Company, Ltd., 
has received a contract from the Great Northern 
Railway (Ireland) for twenty oil-engined railcars 
for new services on both main and branch lines, 
including hourly express services between Dublin 
and Belfast. They will be operated either as twin- 
coupled units or with a standard type coach inter- 
posed, and for this reason driver’s controls will 
only be provided at one end of each car. The cars 
will be double-bogie type, each powered by two 
9-6-litre, six-cylinder oil engines developing a total 
of 250 b.h.p., and fitted with electro-pneumatic 
controls. Park Royal Vehicles, Ltd., will build the 
composite type bodies. 

Henry Smrvon, Ltd., has received an order from 
the Argentine Government for the complete 
mechanical and electrical equipment of a 150,000- 
ton grain storage and shipping elevator at the port 
of Buenos Aires. This is the fifth large terminal 
elevator to be built and equipped under the Argen- 
tine Government’s national grain elevator scheme ; 
the first four terminal elevators, all of which were 
equipped by Henry Simon, Ltd., are already in 
operation at the ports of Bahia Blanca, Rosario 
Sud, Quequen and Villa Constitucion. The new 
elevator will be able to receive grain from railway 
wagons at the rate of 2000 tons per hour, and load 
it in bulk into ocean-going ships at the rate of 3000 
tons per hour. The value of the contract is approxi- 
mately £2,000,000. 





Technical Reports 


The Fracture of Mild Steel Plates. Report No. 3 
of the Admiralty Ship Welding Committee. By 
C. F. Elam Tipper, M.A., D.Sc. H.M. Stationery 
Office. Price 6s. 6d. net.—This report covers an 
examination of the steel used in shipbuilding 
which was carried out in the Engineering Depart- 
ment, Cambridge University, as part of a more 
comprehensive examination. The experimental 
results are submitted in the form of several reports 
to the Admiralty Ship Welding Sub-Committee 
between 1943-1946. In this publication the reports 
are summarised and the contents are conveniently 
divided into the following sections :—description of 
fractures in actual ship plate ; experiments designed 
to reproduce similar fractures in the laboratory ; 
the development of a notch test and study of the 
conditions of test as applied to ship plate ; metal- 
lurgical investigations of the plates; fundamental 
experiments on the effect of notches on the ductility 
and fracture of mild steel; discussion of results 
in relation to the causes of brittleness in mild steel ; 
tables: data relating to the source, composition, 
mechanical and physical properties of the plates 
mentioned in the previous section. 


Clay Building Bricks : National Building Studies, 
Bulletin No. 1. ment of Scientific and 
Industrial Research, H.M. Stationery Office. 
Price 1s. (U.S.A., 35 cents).—This publication 
contains practical information on clay building 
bricks compiled by the Building Research Station. 
Sand-lime and concrete bricks are not dealt with 
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in this bulletin, which is intended for the Practicg) 
buildef as well as the architect and manufacture 

The bulletin contains twenty-four pages ang jy 
divided into three ts. The first part, dealing 
mainly with manufacturing processes, is main), 
descriptive and is intended primarily to give j,, 
user of bricks some insight into the methods Use 
in manufacture. The opportunity is taken, hoy. 
ever, to draw attention to the availability of te, 
nical information that would enable savings to }, 
made in fuel and in labour. The second part o 
the bulletin deals with the properties anc. tegtj 
of bricks, starting from the practical standpoin, 
that all testing and measurement of the propertic, 
of bricks has as its object, direct or indirect, t 
discover whether particular bricks are suitable fo, 
their job. The tests that bear on the propertic 
generally required in brickwork are described anq 
illustrated. These include compressive strength 
permeability, thermal conductivity, resistance i 
weathering and the soluble salts contained. Thy 
third part consists of notes on the efficiency of 
brickwork and has the limited aim of showing t 
what extent tests on bricks indicate that the build; 
in which they are to be used will be satisfactory, 
It also shows where caution is necessary becaus 
the test data need to be supplemented by attentio, 
to design and planning. 


Forest Products Special Report No. 7: “Ty 
Elasticity of Wood and Plywood.” H.M. Stationery 
Office. Price 2s. net.—This report summarise 
all the available information on the elasticity of 
wood and plywood. 

Although intended as a summary, the report 
contains a number of new results obtained at the 
Forest Products Research Laboratory. Much of 
the work described in one section of the book was 
carried out in America and Australia during the 
war (1939-45), and the results are still relatively 
inaccessible in Great Britain. 

While the report summarises the work on the 
elasticity of wood and plywood which has bee 
carried out in Great Britain and abroad, strength 
properties such as fatigue, impact and ultimate 
strength are specifically excluded. The first part, 
entitled the “ Elastic Constants of Wood,” deals 
with the measurement of the nine independent 
elastic constants of wood and the effect on them of 
factors such as temperature, moisture content and 
grain angle. The second part is called “ The 
Elasticity of Plywood,” and deals with the elastic 
constants of plywood. The manner in which they 
are related to the form of construction of the ply- 
wood and to the elastic constants of the wood from 
which the plywood is made are explained. 

Under the heading of “ The Properties of Plywood 
Plates and Cylinders,” the third part deals with 
the frequency of vibration, the buckling and deflec- 
tion of plywood plates and the buckling of plywood 
cylinders. The report concludes with a bibliography 
of some 140 items for the benefit of those who wish 
to consult the original sources. 


British Standards Institution 


All British Standard Specifications can be obtained fron 
the Publications Department of the Institution at %, 
Victoria Street, London, S.W.1. 


AUSTENITIC MANGANESE STEEL 
CASTINGS 


No. 1457: 1948. This standard refers to 
austenitic manganese steel castings for general 
engineering purposes. The chemical composition 
and heat-treatment of the steel is specified. Test 
requirements relate to a hardness test and, where 
required, a bend test may be called for by the 
purchaser. 

Details are included of process of manufacture, 
fettling and dressing, freedom from defects, testing 
facilities, branding and — to castings. An 
appendix gives recommendations with regard to 
welding procedure. Price 2s. 


PORTABLE CHEMICAL FIRE EXTIN- 
GUISHERS OF THE WATER TYPE 
(GAS PRESSURE) 

No. 1382: 1948. The revision of B.S. 1382, which 
was originally issued in October, 1947, has just been 
published. The class of extinguisher to which this 
standard applies is that in which the pressure 
required to expel the extinguishing medium (water) 
is produced by the compressed gas from a pressure 
container attached to or fitted into the extinguisher. 
The principal object of the revision is to provide 
for welded construction in addition to the con- 
struction already covered in the original document. 
The standard provides full details of the materials 
to be used, of the methods of construction, of the 
tests to be carried out on the finished extinguisher 
and of the required markings. Price 2s. 6d. 
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The Loch Dubh (Ullapool) 
Hydro-Electric Project 

On Friday, September 17th, it was announced 
that the North of Scotland Hydro-Electric 
d has decided to proceed with the Loch 
Dubh (Ullapool) project, otherwise known as 
Constructional Scheme No. 20. It will provide 
electricity for an isolated area of 220 square 
miles of Western Ross-shire, with a population 
of about 2000 persons, who will be served by 
the Board’s Lochinver and Ullapool Distribu- 
tion Scheme. The Loch Dubh (Ullapool) 
ject is estimated to cost £200,000, and its 
ultimate output will be about 4,550,000 units 
annum. The main works are centred on 
Allt a’ Mhuilinn, which is a tributary of the 
River Kanaird, and will utilise the waters of 
Loch Dubh Beag, Loch Ob an Lochain, and 
Loch Beinn’Deirg, about 4 miles north of 
Ullapool. The scheme provides for the building 
of a low dam, having a height of about 18ft 
anda length of 200ft, across the Allt a’ Mhuilinn 
pelow its junction with the stream issuing from 
Loch Na Maoile. This will enlarge Loch Beinn’ 
irg. A second dam to be built across the 
Allt a’ Mhuilinn near the outlet from Loch 
Dubh, which will convert Loch Dubh, Loch Ob 
an Lochain and Loch Dubh Beag into one 
storage loch. The generating station which is 
to be built near the Ullapool—Lochinver road 
will have an ultimate output of about 1800kW. 
The water head at the turbines will be of the 
order of 515ft gross head. A steel pipe, having 
atotal length of 3700ft, will be installed between 
the loch and the generating station, and at a 
later date a second pipe line will be laid. The 
two civil engineering consultants, Sir William 
Halcrow and Partners, of Westminster, and 


Messrs. Blyth and Blyth, of Edinburgh, are’ 


associated in the preparation of the scheme 
and the supervision of its construction. It 
may be recalled that the small electricity 
undertaking at Ullapool was last year bought 
by the Board. Its capacity of generating 
plant has been increased ‘rom 39kW to 225kW. 


Report on the Lamington Railway 
Accident 


Tue report of Mr. J. L. M. Moore to the 
Minister of Transport on the accident which 
occurred at 10.44 p.m. on March 7th, 1948, 
in the Scottish Region, near Lamington, on 
the Glasgow Central to London Euston main 
line, has now been published. When the 
9.25 p.m. up passenger train from Glasgow to 
London was approaching Lamington station, 
there was a partial collapse of the crown of 
the copper firebox, caused by shortage of water 
in the boiler, and escaping steam blew flames 
through the open firedoor into the cab. The 
driver, Mr. John Wetton, and the fireman, 
Mr. John Wilson, were severely burned and 
scalded, and the driver succumbed to his 
injuries shortly afterwards. The locomotive 
was of the 4-6-2 class ‘‘ 7 ”’ streamlined express 
type No. 6224. This class of engine is 
equipped with two water gauges, which are 
fitted throughout with plug cocks. The two 
main cocks of each gauge are worked simul- 
taneously with one handle, which is fitted to 
the plug of the top steam cock, and is coupled 
to a short crank on the bottom water cock by 
means of a forked connecting link. Investiga- 
tion after the accident revealed that the 
handle had been placed on the wrong square 
of the’'top cock of the right-hand gauge, and 
that by a most unfortunate coincidence the 
left-hand gauge had at some time been fitted 
with a short connecting link, which caused it 
to be slow in action when testing, and resulted 
in attention being diverted to it, from the far 
more serious defect in the gauge on the other 
side of the footplate. In his recommendation, 
Mr. Moore, the Inspecting Officer, recommends 
that consideration be given to the advantages 
and disadvantages of coupled water-gauge 
cocks. If coupled, he suggests, assembly should 
always be carried out in the works, and a stop 
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should, he says, be incorporated in the design 
of each cock in order to limit the travel of the 
plug. It is noted that the circumstance which 
led to the accident would not have arisen had 
the plug cocks of the gauges on this engine been 
independent. 


Biology and Civil Engineering 
Conference 


THE first Biology and Civil Engineering 
Conference arranged by the Institution of Civil 
Engineers has been held in London this week. 
It was intended primarily for those engaged in 
civil engineering work where the problem of 
the effect of vegetation is an important factor, 
but it had a wider interest as some of the papers 
presented dealt with the causes and effects of 
soil erosion and described the work being done. 
in different parts of the world to counteract it. 
Speaking at the opening of the conference on 
Tuesday last, the Lord President of the Council, 
Mr. Herbert Morrison, said that it illustrated 
the character of the problem of the civil engi- 
neer, whose works were not only on a massive 
scale, but were also of great interest and 
importance to the everyday life of man and to 
the welfare of the world. The difficult economic 
position of this country had drawn attention 
to the need to make full use of our scientific 
resources, and there was a concensus of opinion 
that a primary requirement was the practical 
application of existing scientific knowledge. 
The first stage, Mr. Morrison continued, was 
that the results of research must be put into 
effect more quickly in the factories, the mines 
and the countryside. The conference, he 
suggested, represented the next and perhaps 
equally important stage which was the applica- 
tion of knowledge in one field of scientific 
endeavour to practical work in another field. 
Following the opening speeches, papers were 
read on “ Soil Erosion and some Problems con- 
nected with its Control,” by Mr. J. A. Vorster— 
an abstract of which is printed on another page 
of this issue—‘‘ The Influence of Vegetation 
on Floods,” by Mr. F. C. Ford Robertson, and 
“The Principles Governing Transpiration by 
Vegetation,” by Dr. R. K. Schofield and Dr. 
H. L. Penman. On Wednesday, the papers 
presented for discussion were “The Effect of 
Vegetation on the Stabilisation of Artificial 
Slopes,” by Mr. A. H. Toms; “‘ The Use of 
Vegetation in Stabilising Artificial Slopes,” 
by Mr. B. J. J. Moran ; “‘ The Stabilisation of 
Sand Dunes by Vegetation,” by Professor V. J. 
Chapman, and “The Use of Vegetation to 
Stabilise Sand Dunes,” by Mr. J. H. van der 
Burgt and Mr. L. van Bendegom. Yesterday, 
the final day of the conference, papers were 
read on ‘“‘ The Effect of Vegetation on the 
Settlement of Structures,” by Mr. W. H. Ward ; 
“The Effects of Vegetation on the, Settlement 
of Roads,” by Mr. D. Croney and Mr. W. A. 
Lewis; ‘‘ The Influence of Algal Growths on 
certain aspects of Civil Engineering Design,” 
by Lieut.-Colonel E. F. W. Mackenzie and Dr. 
F. Greenshields, and “‘ Seasonal Fluctuations 
in Plankton Distribution in a Tropical Impound- 
ing Reservoir,” by Mr. D. J. Atkin. 


A National Coal Board Appointment 


Ir is announced by the National Coal Board 
that Mr. Bernard Leslie Metcalf, at present the 
technical director of the Brush Electrical Engi- 
neering Company, Ltd., of Falcon Works, 
Loughborough, has been appointed chief mech- 
anical engineer in the Production Department 
of the Board at its London headquarters. In 
the public interest, the board of the Brush 
Company has agreed to release Mr. Metcalf for 
service with the National Coal Board as from 
Wednesday, December 1, 1948. He will, how- 
ever, continue for a while to be available to the 
Brush Company for consultation as a director. 
Mr. Metcalf, who is forty-seven years of age, 
received his earlier education at Oundle School 
and continued his technical training at Glasgow 
University, where he gained the B.Sc. (Eng.) 
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Degree in Mechanical Engineering and the 
associateship of the Royal Technical College, 
Glasgow. His practical experience was obtained 
with the firms of William Beardmore and Co., 
Ltd., and Babcock and Wilcox, Ltd., at Glasgow 
and Renfrew, and with the Metropolitan-Vickers 
Electrical Company, Ltd., of Trafford Park, 
Manchester. He served for five years in the 
Tokyo office of the company and then entered 
the mining department, in which he worked 
from 1923 to 1939, and was for the last: five 
years the head of that department. In 1940 he 
joined the South Wales firm of Powell Duffryn, 
Ltd., as chief electrical engineer, and remained 
with it till 1945, when he joined the Brush Elec- 
trical Engineering Company, Ltd., as the tech- 
nical director. He is a member of the Institu- 
tion of Mechanical Engineers and of the Insti- 
tution of Electrical Engineers. 


Atlantic Weather Ships 


Ir is announced by Dr. Edward Warner, the 
President of the Council of the International 
Civil Aviation Organisation, that the ocean 
weather station network in the North Atlantic 
Ocean is expected to be completed by June 
next year. The thirteen ocean stations will 
provide meteorological reporting services 
throughout the region, and will serve as com- 
munications relay points and search and rescue 
bases for aircraft flying between Europe and 
North America. At the present time eight of 
these stations are maintained by nations whose 
territories ring the North Atlantic Ocean. The 
United States Government has notified the 
International Civil Aviation Organisation that 
the remaining five stations will be put into 
operation during the next nine months. The 
United Kingdom mans two stations and with 
Norway and Sweden is jointly responsible for 
a third station. At least two ships are required 
for the satisfactory maintenance of each 
station. As an example of the rescue work of 
these weather ships, we may recall that about a 
year ago the I.C.A.0. Weather Ship U.S. 
Coastguard Cutter ‘ Bibb,” manning ocean 
station ‘‘ C,”’ rescued sixty-nine passengers and 
crew from the fiying-boat ‘‘ Bermuda Sky 
Queen ” when it ran out of fuel and crash-landed 
in the Atlantic Ocean while flying between 
Ireland and Newfoundland. ‘ 


Institution of Naval Archigpets 


THE autumn meetings of the Institution of 
Naval Architects opened in the Lecture Hall 
of the Royal Society of Arts, John Adam Street, 
London, on Tuesday morning, September 21st, 
and the meetings and visits covered the four 
days ending on Friday evening, September 24th. 
The President (Admiral of the Fleet Viscount 
Cunningham of Hyndhope, K.T., G.C.B., O.M., 
D.S.O.) opened the meeting by welcoming par- 
ticularly a number of foreign members, whom 
he hoped would contribute to the discussions. 
He also thanked the Royal Society of Arts for 
having permitted the Institution to hold its 
meetings again in familiar surroundings. [The 
building was damaged during the war.] Whilst 
there was not a great deal in the way of ship- 
building in London these days, on Thursday 
afternoon it was hoped to show the visitors 
something of the London docks, and for that 
purpose the Port of London Authority had very 
kindly placed its launch at the Institution’s 
disposal. Thursday morning’s meeting, he 
said, would be held jointly with the Institute 
of Marine Engineers, and the members of the 
Institute had been invited to contribute to the 
discussions. The President regretted that a 
paper by Admirai Fisher on the “‘ Fleet Train ”’ 
had had to be withdrawn, but it might be 
possible to present it at a later date. After the 
morning meeting a luncheon took place at the 
Waldorf Hotel, and in the afternoon a visit 
was paid to the National Maritime Museum, 
Greenwich, tea being served in the Painted 
Hall. In our following issues we shail deal, as 
usual, with the papers and discussions. 
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Water Supply of Greater London 


By H. W. DICKINSON, D.Eng., M.I.Mech.E. 
No. XII—(Continued from page 279, September 17th) 


SMEATON’S IMPROVEMENTS IN THE ATMO- 
SPHERIC ENGINE, NEW RIVER COMPANY 

O improvement practically had been 

effected in the atmospheric engine since 
Newcomen’s time till John Smeaton took’ up 
the subject. It is interesting to realise that 
his improvements were the direct outcome 
of London’s water needs and of the enterprise 
of the New River Company, urged probably 
by Robert Mylne, the Surveyor. The situation 
has been made clear by what has already been 
said previously, and it only remains to. be 
stated that in 1765 it had become evident 
that the increase in public demand necessi- 
tated more water than before at the higher 
level. Smeaton was called in and on March 
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29, 1766, presented a voluminous and elabo- 
rate report to the company. He had tested 
the existing horse mill worked by four horses 
and found that ‘‘ At the Rate of 7 strocks 
p- Minute which it makes with each forcer it 
raises 42 tuns (a tun=210 Imp. gallons) of 
water an hour. If 2 tuns is allowed for leak- 
age (i.e., 4-7 per cent slip), and the engine 
is going 16 hours out of 24, there will be raised 
at least 640 tuns a day.” After dismissing the 
possibility of using a water wheel on a 13ft, 
or alternatively on a 26ft, fall, as the water 
to work it had to be obtained from the Pond 
itself, he recommended the company to have 
recourse to a fire-engine. “I find that a 
Fire Engine properly constructed whose 
Cylinder is no more than Sixteen Inches 
Diameter will raise twice as much water in 
twelve hours as the present Horse Machine 
does in Sixteen Hours, that it will raise one 
thousand two hundred and eighty Tuns of 
Water in twelve Hours and if kept constantly 
going it will raise two thousand five hundred 


and sixty Tuns of Water in twenty four 
Hours or four times the quantity of the 
Present Horse Engine p. day. This Engine 
will require in thirteen and a half Hours no 
more than three Bushels of the Best New- 
castle Coals which will be the quantity 
required to work the Engine twelve Hours p. 
day, in order to do double work of the present 
Engine as first proposed : The surplus Quan- 
tity of Coals for one and a half Hours being 
allowed for making the Water boil at each 
beginning.... The cost of this Engine I 
think will not be above £800 and be subject 
to no more repairs than the Horse Engine 
except a new boyler, Grate and Setting once 
in7 years.” He also says that a steam engine 
will be “a much 
cheaper power than 
that of Horses even 
when applied to the 

best advantage. . .”’ 
Smeaton’sadvice was 
taken, an engine was 
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decided on and he was called upon to design it. 
It is to be remembered that it was his first 
commission for an actual engine, for hitherto 
he had concerned himself only with the 
subject to the extent of designing a “‘ portable 
fire engine” in 1765 (Reports I, 223). He 
had come to the conclusion that, contrary 
to existing practice, the diameter of the 
cylinder should be small in proportion to its 
length, and he therefore made it 18in 
diameter by 9ft stroke. He also made the 
beam unegual, such that the pump, which 
was also 18in diameter, had a stroke of 6ft 
only ; the height of the column of water was 
35ft. Another of his innovations was the 
provision of an internal firebox in one of the 
haystack boilers supplied. Fortunately, 
several of the drawings of the plant are 
extant, some of the best being preserved in 
a portfolio in the possession of the Royal 
Society, to whom we are indebted for permiss- 
ion to reproduce one of them (see Fig. 47). 
Although the engine performed its appointed 
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task, Smeaton was dissatisfied with its Der. 
formance, and more especially its high ¢,| 
consumption. He tried many experimen, 
and by altering the fulerum from the propo. 
tion of 12 : 8 to that of 13:7, so that while 
the stroke of the piston remained at 9ft, tha 
of the pump was reduced to 4-84ft,& th, 
load on the piston was 8-3 lb per squay 
inch, and he obtained 9}. strokes per 
minute, burning 1} bushels of coal per 
hour, i.e., 5-57 h.p., or 7-22 million pound 
raised 1ft high by a bushel of coal—the beg 
Newcastle, of course. This test was repeated 
frequently with practically the same regu}, 
It was a surprising performance for so smajj 
an engine, the average duty at that time jp 
large engines being about 5 million with 7} 
to 741b on the piston. The engine house 
that was built in proximity to the water 
tower is shown in Fig. 48. 

Smeaton was so engrossed by these experi. 
ments that in the winter of 1769 at his home 
and workshop, Austhorpe Lodge, near Leeds, 
he conducted a research with a model plant 
that he had made, consisting of a cylinder 
10in diameter, with a 38in stroke, supplied 
by an internally fired haystack boiler. As 
result of his analysis he found he was mis. 
taken about the proportion of the diameter 
of the cylinder as compared with the stroke 
and he tabulated the results he arrived at 
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as to the best proportions of all the parts, 
just as he had done previously in the case 
of windmills and water wheels. This know- 
ledge he made use of in the large engines he 
built subsequently in Cornwall and Durham. 
The New River engine remained in use till 
1811, when it was replaced by one of Boulton 
and Watt’s construction. 

It is not too much to say that had James 
Watt not come on the scene so short a time 
later with his separate condenser engine which 
was so much more efficient than the atmo- 
spheric engine, Smeaton’s work would have 
received much wider recognition than it did. 
As in the case of the atmospheric engine, the 
fact is insufficiently recognised that London 
was where much experimental work with 
Watt’s new invention was carried out. 


ONWARD MARCH OF THE STEAM ENGINE 


Watt’s Separate Condenser Engine.—The 
next important step in pumping waterworks 
®2 Farey, ‘‘ Steam Engine,” 1827, pages 158 and 262 
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supplies by steam power was inaugurated 
yhen James Watt had perfected his separate 
wadenser engine. This is not the place to 
detail the tribulations and trials that had 
+ Watt since his invention of the engine 

in 1763. Suffice it to state that, although 
knowledge of its advantages over the atmo- 
spheric engine had been bruited abroad, as, 
for example, in a letter from Dr. William 

Small to Watt, February 14, 1771: “ The 
York Buildings Company delay rebuilding 
their engine with great inconvenience to 
themselves, waiting for yours,” yet a decade 
elapsed before Watt, entering into partnership 
with Matthew Boulton in 1775, brought the 
engine into practical shape and began its 
exploitation on a commercial scale. 

It is instructive to recapitulate what was 
the position in London in 1775; there were 
ten atmospheric engines employed in water- 
works and these engines appear to have per- 
formed better than those of the same kind 
in the Newcastle and other coalfields, chiefly 
because they were not encumbered with a 
deadweight of pump rods and _ possibly 
because greater attention was paid to keeping 
down fuel consumption. There were, in 
,ddition, in the area about fourteen water- 
vheels of various kinds employed in different 
places for water supply. 

The atmospheric engine cylinder had an 
open top and the stroke was made by con- 
densation of steam under the piston. Watt 
greatly improved upon this, for besides his 
master invention of condensing the steam in a 
separate vessel, he closed in the top of the 
cylinder, necessitating a stuffing-box for the 
piston-rod, so that he could admit boiler 
steam to the upper side of the piston, and 
furthermore he jacketed the cylinder with 
boiler steam to keep it hot. By appropriate 
valves the cycle was performed thus: steam 
was admitted on the top of the piston, led 
underneath so that the piston was in equi- 
librium, and then exhausted to the condenser. 
To remove the condensed water a pump was 
the necessary adjunct. 

The first incursion of Boulton and Watt 
into the London area was in 1776, when they 
supplied a small engine for a distillery at 
Bow. The engine went well and helped to 
create the good impression that the partners 
wanted. Like their predecessors before 
them, the new engines were built from 
materials assembled on the spot, and of 
these the partners: only supplied special 
parts such as the valves, in addition to super- 
intending the erection of the whole. They 
had arrived at the decision, at Watt’s instiga- 
tion, that they would charge for their services 
by means of a royalty, based on one-third 
of the savings in the cost of fuel made by 
their engine during the term of the patent, 
4s compared with an atmospheric one doing 
the same work, or they would compound the 
payment at ten years’ purchase. Obviously, 
the London area where coal was dear was a 
desirable one to capture. Watt was in London 
in November, 1776, looking after the Bow 
engine and he took the opportunity of 
testing the fuel consumption of several of 
the existing atmospheric engines in the area. 
A notebook is in existence in the Boulton 
papers at Birmingham in which data on 
engines between 1764 and 1779 are recorded, 
among others, at York Buildings, Shadwell, 
Chelsea and New River Head. Credit is 
due to Smeaton and Watt for having laid 
the foundation of the practice of systematic 

engine testing, which has been so fruitful in 
advancing the practice of engine construction. 

Progress in London was not spectacular, 
however, partly because of the hesitation 
of the water companies to embark on new 
expenditure, but largely because of the 
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extensive field for the new engine that had 
opened out in Cornwall, the supervision of 
which involved the continuous residence of 
one or other of the partners on the spot. 
The first Watt engine for water supply in 
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Fic. 49—SECTION THROUGH CYLINDER OF 
WATT’S CHELSEA ENGINE, 1782 





the London area was supplied in 1778 to 
Shadwell to replace the atmospheric one 
there. The Watt engine had a cylinder 
27in diameter by 8ft stroke, working a 
pump 10}in diameter by 6ft stroke ; nothing 
of particular interest about this engine is 
recorded except that it worked expansively 
at one time. 

Following close on this in the same year 
was erected the Chelsea engine, 30in diameter 
cylinder by 8ft stroke. It is to beremembered 
that at this date Watt had not yet settled 
down to what was subsequent practice, and 
the engine at Chelsea was somewhat in the 
nature of an experimental one. In place 
of the single-acting cycle described above, 
Watt had thought out another cycle which 
he decided to try out. In this, the under side 
of the piston was in permanent communica- 
tion with the condenser, while the upper side 
of the piston alternately took boiler steam and 
communicated with the condenser; thus 
the piston rose in vacuum. In this arrange- 
ment the equilibrium valve became the 
exhaust valve, and it was placed near the 
top of the cylinder just below the steam valve. 
Another feature that Watt tried out in this 
engine was expansive working. In this and 
the Shadwell engine steam was admitted only 
during a part of its down stroke, and during 
the remainder of the descent of the piston 
it was acted upon by the elasticity of the 
steam. At this time Watt was very keen on 
expansive working, and it was one of the 
subjects of his subsequent patent in 1782. 

Watt summarised the result of a test of 
the engine, but on which or both of the above- 
mentioned cycles it worked we do not know, 
as follows :—Average load on the piston, 
8}1b per square inch; number of strokes 
per minute, 16}; 4103 strokes made with 
5 bushels (4201b) of coal; the latter was 
‘‘ very wet, being a rainy day.” A few years 
later Watt gave up interest in expansive 
working, as it was found in practice that 
this cycle did not answer so well as the 
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normal one, and the engine was soon altered 
to the latter by adding a valve on the exhaust 
side to open and shut by the working gear: 
The engine was tested in July, 1779, with 
the result that using the same quantity of 
coal as did the old engine, it performed 
three or four times as much work. In a 
letter written in 1780 Watt stated that it 
raised 520,127 cubic feet of water 1ft high 
per bushel of coal; this is a duty of 32 
million, which certainly seems much too high 
for that period. 

John Farey (1791-1851) gives a sketch 
of the cylinder in section (see Fig 49) 
showing the arrangement of the valves. 
He discusses the pros and cons at length 
and states what are the practical defects 
of the cycle, ie., that the leakage of air 
through the stuffing-box and through any 
defective joint was inwards and also that 
the engine went slower than with the 
normal cycle. 

The Cheslea engine was somewhat unfor- 
tunate in its early days. On one occasion 
the links of the chain at the pump end 
of the beam broke and the piston came in 
with such force as to smash the cylinder 
bottom and crack the cylinder. Watt 
managed to close up the crack, perhaps with 
iron cement, and got a new bottom cast in 
London. 

There is evidence that the Chelsea engine 
was at some period provided with a fly- 
wheel for regulating the expansive working, 
as it was found that thereby it worked less 
jerkily. When Farey became acquainted 
with the engine in 1804 the connecting-rod 
had long previously been disconnected and 
the engine worked in the usual way with a 
cataract. 

What the arrangement of the engine must 
have been like at this period of its existence 
is disclosed by a drawing in the Boulton and 
Watt collection entitled “New River-head 
Engine,” and dated “ March, 1783.” 

The cylinder was 32in diameter and the 
stroke 8ft, controlled by a sun-and-plaziet 
gear on a flywheel shaft with a connecting-rod 
tucked under the beam inside the arch that 
worked the pump. Whether this engine 
was actually erected or not we do not 
know.* 

The next engine was one for Shadwell in 
1784, a duplicate in dimensions of the one 
previously supplied. This was followed in 
1784 by a rather larger one for London 
Bridge waterworks; this had a cylinder 
32in diameter by 8ft stroke, and pumps 12in 
diameter by the same stroke. A still larger 
engine, 34in diameter cylinder by 8ft stroke, 
pumps 12in diameter by the same stroke, 
followed in 1786 for the same waterworks. 
None of these, however, calls for special 
notice. 

Here it should be mentioned that, in 
order to calculate the premium or royalty 
payable to the firm, a pendulum counter 
was placed on the beam to register the number 
of oscillations ; its only defect in the eyes 
of the client was that it counted, of course, the 
short strokes as equal to the long ones. 

From 1778 until the expiration of Watt’s 
master patent, that of the separate condenser, 
and his retirement from active participation 
in the work of the firm in 1800, no other 
engines except those of Boulton and Watt 
were erected in London, and of these ten 
were for public water supply. The atmo- 
spheric engine, although still used in the 
coalfields, was too extravagant in fuel to be 
further entertained in other places, and, as 
Watt declined to grant licences to other 





83 Farey, J., Steam Engine, 1827, page 335. 


64 Dickinson and Jenkins, ‘‘ Watt and the Steam 
Engine,” 1927, plate XX XVII, page 169. 
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manufacturers to use his condenser, it was a 
case of Hobson’s choice for the London 
water companies, as for the rest of the 
country. 

By 1784 Watt was all out for his next big 
stride in the development of the engine— 
that of making it double-acting and so 
obtaining twice as much work as previously 
out of one cylinder. This necessitated con- 
siderable changes in the mechanism, for, 
instead of the chain connection to the beam 
and to the pump rod, a positive connection 
had to be devised. This was accomplished 
by the brilliant invention of the straight 
line or parallel motion which he included 
in his patent of 1784. Two valves were now 
necessary, steam and exhaust for each end 
of the cylinder with working gear to suit. 
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success and during 1787 and 1788 the counter 
showed that the engine had pumped on the 
average 12,575 ale hogshead (the hogshead 
equals 55 Imperial gallons) per day. 

In 1798 two double-acting crank engines 
were made for Shadwell; one was 21#in 
diameter cylinder by 5ft stroke and the other 
6ft stroke. In 1794 a similar engine 32in 
diameter by 8ft stroke was made for the 
New River Company. In 1796 an engine 
was made for the Borough Waterworks, 
Park Street, Southwark, of which we shall 
have something to say later, 30in diameter 
cylinder, 8ft stroke, and pumps lL5in dia- 
meter by 8ft stroke. Several such engines 
were erected before 1800, but none of them 
calls for remark. 

Long before the expiration of Watt’s 
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Before going on to this we should like , 
give an example of the high-water mark 
Watt’s inventiveness and mechanical , 
struction as exemplified in the single-acting 
engine that the firm built in 1803 for Chelge, 
Waterworks at their Pimlico Wharf pumpi 
station. The cylinder was 48in diameter by 
8ft stroke, the lifting pump was 17+in dis. 
meter by the same stroke, i.e., equal beam 
and the height of lift 126ft. The engine wa, 
erected on the foundations of the atmospheric 
engine of 1742 previously mentioned, ang 
in the same building as Watt’s first enging 
supplied for these works in 1779. Farey 
knew the engine well and gives a full descrip. 
tion and illustration of it and of the boiler 
which we reproduce (see Fig. 50). It wijj 
be seen that timber by now had been almost 
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Fic. 50-WATT BEAM ENGINE AT CHELSEA WATERWORKS, PIMLICO, 1803 


The engine was thus rendered suitable for 
rotative motion and was applicable to 
mill work generally. It had got beyond the 
simple reciprocating stage, but none the 
less the cycle was just as applicable as before 
to pumping. 

The first double-acting engine was erected 
in Cornwall; the first in London was for 
New River Head in 1786. Its purpose was 
to take the place of Smeaton’s engine already 
mentioned, not only on the score of securing 
economy in fuel; but also to raise a much 
larger quantity of water than before into 
the Upper Pond and thus enable the Company 
to effect high service adequately throughout 
its entire area. The cylinder was 32in dia- 
meter by 8ft stroke, working one set of pumps 
22in diameter by the same stroke and another 
set of 3lin diameter by 4ft stroke. The 
lift was 40ft and the number of strokes 
twelve per minute. The boiler pressure was 
8Ib to the square inch. The engine was: a 


patent, the partners had realised that when 
that time arrived they would have to devise 
some fresh means of payment for their 
engine or go out of business. They decided 
to construct as well as to erect the whole 
engine for a definite sum, and this became 
the usual practice by others just as it is 
to-day. To do this they erected a new works, 
Soho Foundry, Smethwick. Such was the 
reputation they had established that they 
were able to command higher prices than 
other firms, and under the management of 
William Murdock, with the high standard 
of workmanship that he maintained, the 
firm prospered for many years, even more 
so than during the time of Watt. It was the 
highest testimonial an engineer could offer 
to say that he had been trained at Soho. 
The number of engines the firm’ made for 
the London water companies continued at 
the same rate as previous to the expiration 
of the condenser patent. 


entirely displaced by cast iron as the con- 
structional material. The engine went at 
the rate of thirteen and a half to fourteen 
strokes per minute, and as the stroke aver- 
aged 73ft in length, the piston travelled 
through 105ft per minute. The horsepower 
was 43-2. It delivered 175 cubic feet of water 
per minute into the reservoir in Hyde Park. 
The consumption of coal was 7-3lb per 
horsepower per hour, or 22-8 millions. It 
may be said to have been the high-water 
mark of the productions of the firm in Watt’s 
lifetime and remained substantially unaltered 
during the ensuing thirty-five years. 

The history of the Chelsea Company will 
be continued later, since we now return to 
recording the histories of the individual 
supply companies. ; 

(To be continued) 
® Steam Engine, 1827, pages 716-723, plates XXIII 


XXIV. 
6 This mode of ates performance in length of piston 
travel per minute is still usual in M.W.B. stations. 
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MEASUREMENT OF STRESS AND PRESSURE 


N the evening of Thursday, September 
fe. Mr. J. G. G. Hempson, of Ricardo and 
(o., Ltd., gave a lecture on “ An Engineer’s 
Problems in the Measurement of Stress and 
Pressure.” 

The scope of the subject being very wide, 
it was thought that the best way of dealing 
with it was to state the ideal requirements 
of the engineer or physicist in a certain case 
and then contrast them with the best that 
contemporary technique can accomplish. 
The author therefore considered the ideal 
requirements for recording a changing pres- 
sure in a vessel such as a chemical reaction 
bomb or the combustion chamber of an 
internal combustion engine. 


First, the pressure-sensitive element should 
be as small as possible and have its sensitive 
surface or membrane flush with the wall 
of the vessel, and not connected to it by a 
passage Which might give rise to spurious 
pressure waves. Its calibration should be 
waffected by time and temperature. It 
should be immune to any unwanted excita- 
tion such as shock and vibration. The elec- 
trical output should bear a strictly linear 
relationship to pressure over the whole 
working range, and hysteresis must be 
absent. A given pressure change must pro- 
duce the same electrical output for all 
frequencies from zero to, say, 100kc. The 
sensitivity must be high so that the minimum 
amount of amplification is required to operate 
a suitable recording or indicating device. 
It must be possible to interpose long lengths 
of cable between the pressure pick-up and 
the recorder without spoiling any of the above 
qualities, and an extravagantly high standard 
of insulation resistance must not be demanded 
which might be impossible to maintain under 
damp conditions. 

Mr. Hempson said that no type of trans- 
ducer known to him more than partly ful- 
filled even the majority of the above condi- 
tions. Nearly every physico-electrical effect 
known to science had been pressed into 
service by some ingenious investigator as a 
means of measuring pressure. Among them 
were the piezo-electric effect, magneto- 
striction, variation of resistance either by 
the effect of pressure on a semi-conductor, 
such as a stick of carbon composition, or 
the deformation of a membrane stvetching 
fine wires ; electromagnetic, either by vary- 
ing the impedance of a coil by altering the 
air gap in the magnetic system or as a 
generator ; variation of capacity by employ- 
ing a condenser, one plate of which was an 
elastic membrane subjected to the pressure, 
and, lastly, modulation of a light beam 
falling on a photocell by various means. 
These many methods fell short in different 
ways and the engineer or physicist should 
maintain an open mind and choose the one 
whose limitations were least vital in his 
particular problem, and not become a 
bigoted devotee of one system. 

Considering the methods mentioned in 
greater detail, he said that the piezo-electric 
effect, which had reached its greatest develop- 
ment in Germany, was incapable of a true 
static response unless the insulation was 
perfect and the ‘input resistance of the 
amplifier infinite—obviously impossible con- 
ditions. However, the units could be made 
compact, of high natural frequency, and 
could be operated on long cables with suit- 


able precautions. Magnetostriction units 
were unsuitable for dynamic use on almost 
all counts. The variation-of-resistance class 
of transducers had many attractions and 
many pitfalls. The first commercial electrical 
pressure indicator (the Metro-Vick Dodds) 
used this system, employing carbon composi- 
tion as the resistance element. However, 
such elements were temperature sensitive, 
unstable with time, subject to hysteresis, 
and were of uncertain performance at high 
frequencies. The advantages were high 
sensitivity and simple associated electrical 
circuits. The production of a really stable 
pressure-sensitive resistance material would 
revive interest in this class. 

Units making use of the deformation 
of a membrane stretching fine wires tended 
to be bulky and had limited frequency 
response, but were quite suitable for many 
applications. Another variant, used by 
several British workers including the author, 
was that in which the strain-sensitive winding 
was wound direct on a pipe carrying the 
fluid whose pressure was to be measured. 
But temperature compensation was difficult 
with such elements, and the passage formed 
by the pipe was undesirable unless it could 
be made part of the system. However, a 
class of problem where such transducers 
were particularly suitable was the investiga- 
tion of hydraulic systems, such as the 
injection systems of oil engines. 

Referring to the electromagnetic type, he 
said that the generator method where move- 
ments of a ferromagnetic diaphragm induced 
smali voltages in a solenoid having a per- 
manent magnet core, had had extensive 
commercial application, and, within its 
limitations, rendered good service. The 
units were compact, cheap and robust, 
but the principle had many disadvantages. 
In his opinion, this principle was best con- 
fined to cases where the rate-of-change 
diagram was actually required. In the 
electromagnetic units where the change of 
impedance of a coil produced by altering 
the air gap was some part of the magnetic 
circuit, a high-frequency energising supply 
was required which must have a frequency 
at least five times that of the highest fre- 
quency it was desired to record. This made 
such units unsuitable for rapid phenomena 
and introduced problems of ‘stability of 
exciting frequency and voltage and accurate 
demodulation. However, it was successful 
in applications such as shaft torque meters, 
where the angle of twist of a short length 
was measured and used to determine the 
torque being transmitted by the shaft, and 
also in certain types of strain gauges. 

The class of transducer depending on 
change of capacity was one of increasing 
importance and popularity, and, in its most 
refined developments, probably met most 
nearly his original list of requirements, 
although at the expense of considerable 
electronic complexity and careful operational 
precautions. Lastly, there was the class of 
transducers in which mechanical action 
controlled the amount of light reaching a 
photocell from a lamp. This was also a 
system of some antiquity and in spite of 
some further work in the U.S.A., it had 
not attained any great popularity. A rather 
strange method had been evolved in France, 
in which the pressure in a hydraulic system 
was communicated to a small glass block 
by a piston, but although it worked it was 
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too complex to have other than a very limited 
application. 

The final type of photo-electric transducer 
was one with whose development the author 


- had been personally concerned, and, although 


like all others, it had its limitations, it was 
claimed that it had proved versatile and useful 
in many investigations. It had been made 
possible by the development of satisfactory 
small-emission type photocells, both as 
vacuum and gas-filled types. It comprised 
a small photocell and lamp mounted close 
together and separated by a partition in 
which was a slot. This slot was closed by 
two small vanes, one fixed and the other 
attached to the diaphragm or moving part 
whose motion was being investigated. The 
light modulation range was large, up to 
75 per cent, and the small power required 
for the lamp made good stabilisation of its 
supply a simple matter. The assembly was 
quite small and compact, having a diameter 
of about 35mm, and although the lamp was 
only about 1W the sensitivity was sufficient 
to operate a cathode-ray tube with only one 
simple stage of amplification in the majority 
of cases. The response both in theory and 
practice was linear, and the mechanism could 
easily be applied to varied applications—an 
important attribute in research work. 

Dealing with transducers used for the 
measurement of mechanical stress, it was 
stated that by far the most popular was the 
wire resistance strain gauge, the. principle 
of which had been mentioned in connection 
with pressure measurement. For mechanical 
strain measurement it usually took the form 
of a zig-zag of nichrome wire about 1/,5mm 
diameter, between two thin layers of paper. 
The gauge was cemented to the structure 
in the direction of stress, and the degree of 
strain in the structure was measured. by the 
change of resistance of the wire grid. How- 
ever, the wire gauge was by no means an 
ideal tool and some of its shortcomings 
were serious. Nevertheless, it was usually 
the best tool available for mechanical stress 
measurement. 

The next link in any system was the 
amplifier necessary to increase the output of 
the pick-up unit to a level needed to operate 
a suitable recorder or indicator. In almost 
all cases it was a thermionic valve amplifier 
of some sort, and only in a few cases where 
a very low frequency limit was permissible 
could use be made of electro-mechanical or 
magnetic amplifiers. However, the latter 
should be capable of greater utility if higher 
frequency energising supplies were employed. 

The type of amplifier—or, at least, its 
output stage—was also influenced by the 
form of indicator or recorder which it was 
desired to use. The ideal would comprise 
a large continuously visible representation 
of two or more phenomena in their correct 
phase relationship, bright enough to be 
easily seen in normal light and capable of 
being captured as a permanent record by 
pressing a button, the record being imme- 
diately available without external processing, 
large enough for measurements to be made 
directly from it, and capable of dealing with 
the highest trace speeds encountered in 
practice. As in the first link in the chain, 
however, we were not yet in sight of a uni- 
versal solution to comply with the condi- 
tions stated, although perhaps in this case 
we were nearer, the shortcomings being rather 
those of convenience than of technical 
performance. 

There were, broadly, three types of 
displaying or recording instrument available. 
There was, first, the pen recorder, the most 
modern type of which was the Hughes 
high-speed type, which met almost all the 
requirements except that of frequency range, 
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which was only, at the most, 100c/s. Next 
was the mirror oscillograph, comprising 
various developments of the original Duddell 
instrument. Together with the pen recorder 


they were usually of low impedance and. 


required considerable driving power—incon- 
venient characteristics where direct-coupled 
valve amplifiers were involved. Most use 
was made of this type in the U.S.A., where 
some very compact multi-channel instru- 
ments had been developed for portable and 
flight testing work. 
Lastly, there was the most recent and 
universal oscillograph, the cathode-ray tube, 
perhaps not so young as some people thought, 
because the modern type of hot cathode tube 
had had over twenty years of commercial 
application. Again, the type had advan- 
tages and disadvantages, but, in the majority 
of cases it would provide a satisfactory solu- 
tion and was the most versatile form of display 
available. One special form of cathode-ray 
tube had many unexplored possibilities—the 
Skiatron, developed during the war for radar 
applications. In this, the electron beam, 
instead of producing a temporary luminescence 
on the screen lasting from a few microseconds 
to several seconds, according to type, caused 
a temporary burn or blackening of a white 
screen, which could be destroyed and the 
screen made ready for further use merely 
by raising its temperature. So far, cost and 
certain technical difficulties had delayed its ex- 
ploitation, but the possibilities were obvious. 

The presentation of two or more phenomena 

on a cathode-ray tube screen could be 
accomplished in several ways. The earliest 
method employed a normal tube, and 
switched the Y plates from one input to 
the other on alternate sweeps of the time 
base. This had many disadvantages, and a 
later development involved high-speed elec- 
tronic switching at several times the highest 
frequency which it was required to observe. 
Although as many as five traces had been 
shown on one tube, the complexity of the 
associated circuits, low trace brilliance and 
haze effects made it hardly worth while. 

Other solutions were the multi-gun tube 
and the split-beam tube. Very good results 
could be obtained with the former, but 
special measures were needed to phase the 
two beams correctly and equalise the X-axis 
sensitivities. It was believed that tubes 
with more than two guns had been built in 
the U.S.A., but no details were known. 
The split-beam tube was an all-British 
invention developed shortly before the war. 
In essence it comprised a normal single-gun 
tube with an ingenious device, the “‘ splitter 
plate,” whereby the beam was actually 
divided into two parts which could undergo 
separate Y-axis deflection. It was cheap 
and ensured accurate phasing of the two 
beams and elaborate associated circuits 
were not required. The disadvantages were 
that only asymmetric Y-axis deflection 
could be used, and focus and brilliance were 
slightly inferior to single-beam types. How- 
ever, considerable improvements were being 
made in these directions and for most pro- 
blems where two displays were required this 
method formed the best solution. 

Finally, mention was made of photographic 
recording arrangements, viz., still photo- 
graphs, drum recording and continuous film. 
The first was normally only applicable to 
steady cyclic phenomena, but special pre- 
cautions and emulsions were needed for 
best results. For irregular or non-cyclic 
wave forms, a drum or continuous film camera 
was required. The drum camera was eco- 
nomical of film and capable of very high 
velocities, but could only record a limited 
length set by the circumference of the drum. 
The continuous film camera would provide 
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records of almost any length, but was wasteful 
of material, especially at high speeds where 
much was used ineffectively during the 
acceleration and braking periods. There 
were also delays involved in processing, and 
although high-speed automatic development 
and fixing were possible, they were seldom 
economically justified. 
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Concluding what he described ag 4, 
inevitably superficial survey of methods of 
determining stress and pressure, Mr. Hem 
said it was necessary first to decide that the 
data aimed at were really worth getting ang 
then to choose carefully and without bigs 
the most suitable weapon from the instrument 
armoury. 


(To be continued) 


The Machine Tool and Engineering 
Exhibition 


No. V—(Continued from page 282, September 17th) 


HE Machine Tool and Engineering Exhibi- 

tion at Olympia closed on Saturday, 
September 11th, and it is perhaps opportune 
to preface this, the last of our articles dealing 
with a selection of the machines, with a few 
impressions of a general nature gained at the 
Exhibition. With such a large number 
of machines collected together in one place 
it was possible to observe the general trend 
of development more clearly than in the aver- 
age machine shop. Our readers will, we hope, 
have been able to follow this trend of tech- 
nical development from the articles and 
Supplements dealing with the exhibits pre- 
sented in previous issues. We would, how- 
ever, particularly like to draw attention to 
another side of machine tool development 
remarked upon by many visitors to the 
Exhibition. We refer to finish and appear- 
ance. Upto buta short time ago the machine 
tool in this country was designed purely for 
utilitarian purposes and lines and finish were 
given secondary, if any, consideration. Now, 
however, as was particularly evident on many 
stands, a good finish and clean flowing lines 
pleasing to the eye are rightly believed to be 
important. Perhaps they may be regarded 
by some merely as selling points. But we 
feel, and not without the support of others, 
that many of the machines outstanding in 
those respects will be more highly thought of 
by operators and that production will be 
thereby benefited. A good craftsman natur- 
ally appreciates a good machine, but one 
which also has a clean appearance and 
pleasing lines stimulates still further pride 
in its work and output. 

We have already mentioned the ease with 
which all the machines could be seen and, 
although some disappointment must be 
expressed that a larger number were not 
shown at work, it must be remembered 
that the output rate of many was so high that 
it would have been virtually impossible 
under present conditions to keep up the 
necessary supplies of stock. One or two firms 
took full advantage of the properties of trans- 
parent plastics to make easily visible the 
otherwise invisible mechanism of a machine. 
With the modern practice of enclosing all 
moving parts there is no doubt that this form 
of visual demonstration is very effective and, 
in common with many visitors, we hope it 
will be more widely adopted at future 
exhibitions. 

With the many accessories and auxiliary 
equipments to be seen on the gallery stands 
we have had to deal but briefly owing to 
restrictions in space. They were numerous, 
their range was very wide, and their quality 
was equal to the high standard set by the 
machine tools themselves. In this connection 
we want to place on record the particularly 
fine display and lay-out of the stands of the 
British Engineers’ Small Tools and Equip- 
ment Company, Ltd., where the products of 





some fourteen member firms of the group 
were displayed. 

The organisation by the Machine Tool 
Trades Association throughout the Exhibition 
was as flawless as man can make it, but we 
would like to draw the attention of the organ- 
ising bodies to two points which might well 
be borne in mind when laying down the next 
exhibition. First, the insistence on com. 
pletely open stands made it particularly 
difficult to discuss business when demonstra- 
tions and conversations were going on all 
around. A small private enclosed office on 
each stand, or in connection with each stand, 
would, we feel, have been appreciated by 
exhibitors and visitors alike. Secondly, 
the places were all too few where visitors 
could rest other than in the restaurants. 
Interest was too keen and there was too much 
to see for any visitor to wish to sit down 
for long, but when a short breathing space 
was required it was nearly impossible to find 
a seat other than ona stand. With only these 
two minor criticisms we offer our sincere 
congratulations to organisers and exhibitors 
alike for an exhibition worthy of the high 
position British machine tools hold in the 
world. 


S. RussELL anp Sons, Lp. 


The fully automatic ‘ Hydrofeed ’’ high- 
speed, cold-sawing machine which was a 
particular feature upon the stand of 8. Russell 
and Sons, Ltd., Bath Lane, Leicester, is 
shown in Fig. 54. 

In these machines a “ locked feed ” system 
is designed to prevent the saw blade from 
being drawn into the work by its own cutting 
action, and this arrangement also serves to 
impart a steady break through at the end of 
the cut. 

In the hydraulic unit housed in the bed 
two pumps are employed, one of the variable- 
delivery type for saw feed, and one of the 
constant-delivery type for feed cylinder 
counter pressure, work clamping and the 
automatic quick return of the saw saddle. 

Material is clamped on the machine by the 
firm’s own design of hydraulically operated 
interlocking vertical and horizontal vice. 
These vices are so designed that all sections 
can be clamped without the necessity for 
using packing pieces. The two vice jaws are 
controlled in their correct sequence in the 
automatic cycle. When the machine is not 
being worked.as a full automatic, moving 
the feed lever into the ‘‘ feed ” position auto- 
matically closes the vices before cutting is 
commenced. Upon the saddle returning to 
its rearmost position in ‘‘ quick return” 
the vices automatically open, leaving the 
stock free to be moved forward or removed 
from the machine. 

The automatic cycle of operations is 
hydraulically controlled and arranged to 
ensure the correct sequence of each working 
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operation. Stock material is carried between 
‘oper jaws. At the commencement of 
theautomatic cycle, the jaws grip the stock, 
gnd move it forward to the required 


length of cut-off component, loss of material 
during cutting being automatically com- 
pensated for. The interlocking vices then 
clamp the material and the saw automatically 
feeds forward at the rate set by the operator. 
During the cutting action the grippers auto- 
matically release and return to their original 
position. Upon completion of the sawing 
operation the saw saddle quickly returns, and 
at the same time the grippers close on to the 
stock. As soon as the saw saddle comes to 
rest in its rearmost position the vices 
are released, and the stock is then 
moved forward, and the automatic cycle 
continues. 


LUMSDEN MACHINE CoMPANY, LTD. 


A large vertical-spindle, segmental-wheel, 
rotary table surface grinder was the principal 
exhibit of the Lumsden Machine Company, 
Ltd., of Gateshead. f 

This machine has a rotary table 100in 
in diameter and admits work up to 48in high 
under the wheel, the diameter over the seg- 
ments of the grinding wheel being 52in. 
The 9in diameter forged steel spindle is driven 
by a 100 b.h.p. motor at 300 r.p.m. through 
& quadruple Renold chain running in an 
enclosed oil bath case. 

The table runs on a wide circular path and is 
driven through a large diameter steel internal 
gear by a large pinion, which, in turn, is 
driven, fn a worm wheel and hardened worm. 
Transmission between worm and the 10/14 
b.h.p. table driving motor is by multi V-rope 
pulleys. 

Main columns standing on top of the bed 
carry slides for the down feeding of the wheel 
head. A feed box largely contained in the 
front column incorporates various motors, 
worm, bevel and differential gears to enable 
all the quick or slow and up or down motions 
to be made from a push-button pendant 
without operating any clutches or shifting 
gears. Automatic feed is variable over a 
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wide range and is actuated by a motor 
driving a crank and ratchet. The starter 
panel is fully automatic with quick d.c. in- 
jection braking arranged 


to bring the 


FIG. 54—AUTOMATIC COLD SAWING MACHINE- RUSSELL 


spindle quickly to rest when setting up large 
pieces. 

The lubrication of all running parts is fully 
automatic, oil draining down into a tank being 
pumped up to the top, whence it runs by 
gravity through pipes 
to the various points. 


DowpInG AND DOLL, 
Lrp. 


Together with the 
productsof anumberof 
foreign manufacturers 
it represents in this 
country, the firm of 
Dowding and Doll, 
Ltd., Greycoat Street, 
London, 8.W.1, ex- 
hibited several ma- 
chines of its own 
manufacture. Among 
these machines was the 
* Accuratool ” fin 
capacity capstan 
lathe, illustrated in 
Fig. 55. 

This capstan is 
driven by a ? hp. 
motor, which is en- 
closed with the elec- 
trical control gear at 
the left-hand side of 
the cabinet base. Two 
spindle speed ranges, 
each in four steps, 
front 675 to 3000 r.p.m. 
and 75 to 333 r.p.m., 
are available in each 
direction. Drive is 
taken through a fric- 
tion clutch, which is 
operated to select the 
required speed range. Two of the speed 
ranges are obtained through a two-step 
cone drive from the gear unit up to the 
headstock, and_ two further ranges through 





FIG. 55—54-IN 
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a two-step vee belt drive from the motor 
to the gear unit. Easy access to the belts 
is obtained through large doors in the base. 

The cross slide has a 10in longitudinal 
adjustment along the bed and the capstan 
slide has a stroke of 2}in. The angular 
mounting of the capstan gives adequate 
clearance for oversize die heads and provides 
a good support against the thrust imparted 
during drilling and turning. 

A chasing attachment shown mounted 
behind the headstock is actuated by a bronze 
follower and steel leader. The leader is 
driven from the headstock spindle. A choice 
of three pitches is obtainable with the same 
leader by means of change gear ratios. The 


.attachment is fully adjustable for height of 


centre, length of stroke and depth of cut. 


On a Reishauer internal thread grinding 
machine shown on the stand, parallel or taper 
bores can be first ground and, with the same 
setting, the threads ground. Crush-formed 
wheels are used for grinding the threads, and 
one of two grinding methods are used accord- 
ing to the length and diameter of the hole. 
In one, the longitudinal feed method, com- 
paratively narrow formed wheels are used, 
and a slide, carrying the workhead on the 
main hydraulically operated table, is actuated 
by a lead screw through change wheels to 
move the work in respect to the wheel. 
When grinding ordinary threads of coarse 
pitch narrow wheels with only a few thread 
profiles are used and the wheel is set to the 
helix angle. The second, plunge cutting, 
method is mainly used for grinding fine 
threads which have a small pitch angle and 
are comparatively short. It is carried out 
with the axes of the workpiece and grinding 
wheel parallel with one another. 

The “ Rigid” milling machines displayed 
are adaptable to a wide range of tool 
room and production shop work and incor- 


CAPSTAN LATHE-DOWDING AND DOLL 


porate hydro-copying equipment. In addi- 
tion to a horizontal spindle, these machines 
have a vertical milling head, which can be 
fitted to slides on an adjustable overarm. 
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When using the vertical head the outer end 
of the overarm is rigidly supported on a 
pillar extending up from the bed. 

TuFNOL, LTD. 


The numerous exhibits shown upon the 
stand of Tufnol, Ltd., Perry Bar, Birming- 
ham, demonstrated the wide range of uses 
for laminated plastics in the machine tool 
industry. 

In addition to a display of standard sheets, 
tubes, rods and sections from which com- 
ponents for machine tools are made, there 
was also shown a variety of finished com- 
ponents machined from the standard 
sections with the usual engineering tools. 
Other components exhibited show how 
“Tufnol”’ materials can be punched accu- 
rately or specially moulded to shape during 
manufacture. 


Leo. C. STEN LE, LTD. 


A considerable amount of interest was- 


shown in a group of centreless thread gene- 
rators working on the stand of Leo. C. Steinle, 
Ltd., 93, Albert Embankment, London, 
8.E.11. 

In these machines—one of which is illus- 
trated in Fig. 56—the rolls are mounted on 
substantial spindles running in needle roller 
and roller bearings, and supported at their 
outer ends by roller steadies. The spindles 
are driven through belts, a gearbox and tele- 
scopic shafts, the final drive being trans- 
mitted through worm reduction gearing. One 
spindle rotates on a stationary axis, the other 
being carried on a hydraulically actuated 
slide by which it is fed inwards to engage its 
roll with the workpiece and apply the neces- 
sary pressure for the thread-forming opera- 
tion. The hydraulic slide is rigidly built and 
strongly supported during the working stroke 
between lower dovetail ways and a fin pro- 
jecting from the top of the main casting 
which engages in guideways in the top hori- 
zontal member of the machine. Any ten- 
dency the slide may have to lift, due to the 
action of the work between the rolls, is further 
counteracted by a roller on the slide which 


FIG. 56—-THREAD ROLLING MACHINE-STEINLE 


moves along a hardened steel plate on the 
underside of the top member. 

Workpieces are supported on a rest set 
between the rolls and during the thread-form- 
ing operation hydraulic pressure is maintained 


THE ENGINEER 


behind the moving slide until the preset 
position according to the work diameter is 
reached. At this point an electric switch is 
tripped and the hydraulic pressure is main- 
tained without slide movement to give a 
dwell period for final work sizing. The elec- 
trical sizing device is designed to work in 
conjunction with the stretch of a stop bar 
and controls the finished size of the threaded 
component. 

These thread rolling machines have a very 
high production rate and can be arranged for 
either hand or automatic feed, depending 
upon the type and size of work. 


LERCHE MacHInE Toots, Lip. 

The ‘‘Spiromatic No. 2” spiral bevel 
gear generator made by the Oerlikon Machine 
Tool Works was demonstrated upon the stand 
of Lerche Machine Tools, Ltd., Oakwellgate, 
Gateshead-on-Tyne. The principle upon 
which this machine operates is the syn- 
chronisation of the rotation of the cutter and 
the blank in opposite directions and the gene- 
rating roll of the cutter relative to the blank. 
The general arrangement and rigid design of 
the machine can be seen in the photograph 
reproduced in Fig. 87. 

In the cutter head the cutters are arranged 
in a series of similar groups, each of which 
is designed to engage successive tooth spaces. 
In each group there are at least two cutters, 
one inside and one outside, for machining 
the convex and the concave tooth flanks 
respectively. During machining the rolling 
movement imparted to the cutter cradle in 
combination with the rotation of the work- 
piece generates the required profile on the 
gear teeth. 

Gear blanks up to 2lin diameter 
can be accommodated on the machine. 
In addition to generating gears to work 
on intersecting axes, the machine can 
also produce offset-axis hypoid gears with 
full or partial contact. 


VICKERS-ARMSTRONGS, LTD. 

The equipment made by Vickers-Arm- 
strongs, Ltd., shown upon a stand of the 
Rockwell Machine 

Tool Company, Ltd., 

Second Way, Exhibi- 

tion Grounds, Wemb. 

ley, Middlesex, includ. 


ed the ‘ British Clearing’’ double-action 
crankless 300-ton press we illustrate in 
Fig. 58. 

This machine is of all-steel welded con- 
struction and has an inner slide with a 
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capacity of 200 tons, and an outer slide f 
100 tons capacity. The inner slide has 
stroke of 18in with an area of 30in by 59), 
and the outer slide a stroke of 12in with - 
area of 44in by 60in. 

In this design of machine the conventional] 
crankshaft drive is dispensed with and the 


FIG. 58-300-TON PRESS—VICKERS 
slides, which may have one, two or four. 
point suspension, are actuated through com- 
bined gear wheels and integral eccentric 
dises which drive through eccentric straps, 
These straps in turn are pivoted to plungers 
which are coupled to the press slide and 
incorporate means of adjustment for altering 
the length of stroke. 

In order to avoid tilting of the outer slide, 
and consequent sideways loading, it is guided 


BEVEL GEAR GENERATOR—LERCHE 


in the main frame at each corner by gibs 
which can be independently adjusted to give 
true alignment in relation to the actuating 
plungers. The inner slide is guided within 
the outer slide. The whole of the driving 
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mechanism is enclosed within the crown of 
the press and runs in an oil hath. 

The machine is controlled through an air- 

rated combined clutch and brake and 
gprovided with built-in air-operated cushion- 
ing equipment, eign 

‘An open back inclinable power press with a 
capacity of 45 tons which was shown on the 
stand is the smallest press made in the “British 
Clearing” range and is a new development. 
It has a stroke of 6in and a bed area of 24in 
by 18in, and is designed for up to ninety 
strokes per minute. The company makes 
ress brakes in a wide variety of sizes from 
95 to 450 tons capacity, and a typical 35-ton, 
sft machine was exhibited, together with a 
)-ton, 8ft machine displayed for the first 
time with a shearing attachment fitted. 


Ek. W. Briss (ENGLAND), Ltp. 


A high-production press which was 
exhibited by E. W. Bliss (England), Ltd., 
City Road, Derby, is one of a range developed 
to produce large quantities of stampings 
requiring comparatively short strokes, such 
asin the manufacture of motor cars, electrical 
equipment, household utensils, &c. 

This press, which operates at up to 200 
srokes per minute, incorporates an automatic 
double-roll feed with a scrap-cutting device. 
It is fitted with direct V-rope motor drive 
and driven by a 10 h.p. motor coupled to a 
“Varatio ’’ gearbox. The design is such that 
the setting of dies and making of adjustments 
is relatively rapid and easy. Ample space 
is available for the arrangement of die 
cushions and spring pads in the bed, and there 
is sufficient space beneath the machine for 
stackers, conveyors, &c. 

An automatic can body making machine 
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built by the company is of the all-crank 
type designed for producing round, square 
and irregular shaped can bodies at a rate of 
up to 300 per minute. In this machine all 
motions are short and actuated by eccentrics, 
the complete driving mechanism running in 
an enclosed oil bath. 

Soldering attachments with inside or out- 
side solder horns, beading and necking-in 
attachments can be directly connected to 
function as a unit with the body-making 
machine. 


HEENAN AND FROUDE, Lp. 


Although not new in themselves, the wire 
and strip-forming machines which were 
demonstrated upon the stand of Heenan 


and Froude, Ltd., of Worcester, incorporate 


certain improvements. 

For these machines a forming technique 
has been developed to embrace two and three- 
stage forming, in which the more complicated 
components are partly formed at one stage 
and, instead of being ejected, are transferred 
to another level where further tools complete 
the forming on the next cycle of the machine. 
An automatic wire-forming machine exhibited 
has a new tooling technique whereby two 
wires are fed together and two components 
are formed simultaneously to double the 
rate of output. 

One of the firm’s strip-forming machines 
is tooled to produce valve shrouds with a 
double-locked seam, the complete components 
being made direct from coiled stock in one 


- pass through the machine. 


The company also demonstrated one 
of its latest high-speed automatic nail 
presses, producing finished nails at a rate 
of about 550 a minute. 
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yom fortieth annual autumn meeting of 
the Institute of Metals was held at Cam- 
bridge on September 14 to 17, 1948, Sir 
Arthur Smout, President, in the chair. 


Micro-HARDNESS TESTING OF METALS 


Following a civic welcome on the morning 
of September 15th from the Mayor of Cam- 
bridge, a paper on “The Micro-Hardness 
Testing of Metals,”’ by Mr. E. Wilfred Taylor, 
was presented and discussed. 

Mr. Taylor said that in designing a micro- 
hardness tester one was faced with a number 
of alternatives. For instance, it was neces- 
sary to apply known loads, and the force 
exerted must be known and controllable. 
It was possible to make use of springs or 
of gravity. His experience of all springs 
was that they were most temperamental and 
wpredictable in their action, and that gravity 
was a much better and more predictable 
foree. His micro-hardness tester was there- 
fore designed to work under gravity. 

The next point was that as the diamond 
came into contact with the metal it was 
important to avoid impact, and that depended 
also on the inertia of the arm carrying the 
specimen. It was very important that that 
should be light and very beautifully pivoted. 
One had the choice between knife-edges and 
minute ball bearings. ~ Ball bearings were 
chosen because a knife-edge was rather a 
delicate form of pivot and was very easily 
damaged. If there were undue friction, the 
hardness results would be affected, par- 
ticularly with the very light loads, which 
ment go down to a gramme or possibly even 
ess. 


‘the same slide as the objective. 


Then came the indenter, which, he thought, 
must be a diamond. There were two alterna- 
tives. The diamond might be mounted on 
We could 
bring them both into alignment so that the 
point of the diamond came on to the optical 
axis of the objective. It seemed, however, a 
pity to introduce moving parts, and therefore 
the diamond was actually mounted in the 
front lens of the objective. 

The Vickers hardness tester made use of a 
pyramidal diamond, and it might be thought 
that there was no particular problem in 
obtaining a suitable diamond for a micro- 
hardness tester. The trouble was that when 
one came to use high powers one became 
conscious that the four facets very often 
did not meet in a mathematical point, and 
so instead of a square impression one got a 
rectangular impression. With a suitable 
conversion, constant that should not prevent 
accurate working, but it was nice to obtain 
a perfect impression, and there were great 
difficulties in working a diamond up to the 
standard necessary. 

That raised another point. If a diamond 
with only three faces were used, a diamond 
that made a triangular impression, those 
faces must meet in a point. He wondered 
whether there were any objection to that 
form. He did not see why a triangular form 
should not be used quite as successfully as 
the pyramidal form. 

Next came the slow-motion mechanism 
of the microscope. All slow-motion 
mechanisms were subject in some degree to 
hysteresis ; that was to say, a mechanical 
movement could not be reversed without 
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some imperfection, however slight ; it would 
never retrace precisely the same path. It 
was quite possible, therefore, when working 
with very light loads for a kick of the fine 
motion to take place as it was reversed, 
and in that case the diamond impression 
would be distorted and would be larger than 
it should be. The alternative was to bring 
the diamond, away from the indenter before 
the slow motion was reversed. 

Finally, it was most important to know 
the precise instant at which the diamond 
made contact with the specimen. That was 
done electrically, and a little lamp went 
out at the instant that the contact was made. 
If the diamond were advanced by means of 
the slow-motion mechanism at a very slow 
rate until the lamp went out, and ten or 
fifteen seconds were allowed before the 
specimen was brought out of contact with 
the diamond, very reliable impressions could 
be made, and tests could be repeated with 
very considerable accuracy. 

Professor H. O'Neill, opening the dis- 
cussion, said that hardness micro-testing 
appeared to be of academic and industrial 
value for studying (a) brittle and hard sub- 
stances ; (b) thin substances like foils, electro- 
deposits and coatings ; (c) various constituents 
in a microstructure, and (d) orientation 
effects in single crystals. Testing of the 
various constituents of a micro-structure 
was a fascinating and valuable procedure, 
and in 1934 he had put before the Institute 
some results obtained with a 120 deg. dia- 
mond cone, concerning the constituents in 
bearing metals. The period of loading on 
the constituents was continued for measured 
lengths of time to determine the flow pro- 
perties. It was rather surprising that 
the author reported the same value of 
200kg per square millimetre for both ferrite 
and pearlite in a medium carbon steel. 
Using a ‘“ Lips” type micro-indenter made 
in the L.M.S. research laboratory to work 
at the end of a microscope tube under a 
spring load of 48g, he himself obtained 
micro-pyramid values of 90kg per square 
millimetre for Hilger pure iron and 113kg 
per square millimetre for commercial ingot 
iron. These were much lower than the 
author’s values for iron, and after reviewing 
the whole subject it appeared that repre- 
sentative. numbers for ferrite and normal 
pearlite were 85 and 200, with 70 for iron 
carbide. There seemed to be something 
slightly’ wreng somewhere.. Perhaps the 
clue lay in the fact that the author’s indenting 
system was not quite axial. The author 
should be encouraged to put the finishing 
touches to the mechanism and provide us 
with a British machine that was second 
to none. 

A sub-committee of B.I.S.R.A. was study- 
ing micro-indentation methods and was aware 
of the many difficulties which accompanied 
their use. The danger of overloading from 
inertia effects was serious and, friction could 
also introduce errors. The instrument made 
by Gerschig tried to overcome both these 
effects and permitted tests to be made on 
electro-deposits of copper only 15 microns 
thick. 

Mr. L. Rotherham raised the question of 
the hardness of stainless steel. He took it 
that the sample tested by the author was 
the ordinary cutlery type of stainless steel. 
This was one of the most difficult materials 
to polish. It was almost impossible to polish 
it without some softening of the surface layers. 
The effect of softening of the surface layers 
seemed to be rather more pronounced when 
dealing with the softer than with the harder 
grade of the material. For example, with 
fully tempered material with a hardness of 
about 200 Brinell he had found that it could 
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hardly be polished at all without softening of 
the surface layers. He would be interested to 
know how the polishing of the author's 
specimen was done, whether in fact it had 
been. polished by mechanical means or by 
electrolytic polishing or something of that 
sort. 

Dr. W. Hume-Rothery said that hardness 
micro-testing was very attractive to the 
research worker, but if we were going to 
use it we must consider very carefully exactly 
what we meant by hardness. Hardness was 
a profoundly unsatisfactory quantity. For 
example, in work on age-hardening it was 
possible to have two specimens and find, if 
using one indentation instrument, that one 
specimen was harder than the other, while 
if using another instrument the order would 
be reversed. When dealing with the ordinary 
test one could ignore the effect of individual 
crystals, but when dealing with micro-tests 
hardness had to be defined more carefully. 
If hardness were defined as resistance to 
indentation and a square indenter were used, 
hardness would have to include the orienta- 
tion of the indenter relatively to the crystal 
axes. He and others at Oxford had been 
attracted by the author’s micro-tester by 
reason of its possibilities in connection with 
equilibrium diagram work, where they had 
increasing difficulty with alloys in which 
it was not possible to identify phases by 
etching methods, and also in some’ of the 
transition elements which were very resistant 
to etching. With care the instrument could 
provide a valuable means of distinguishing 
between different phases. 

Dr. T. B. Crow expressed the wish that 
micro-testing technique had been available 
to him some twenty years ago. He was then 
endeavouring to establish the identity of 
the interfacial alloys formed when copper 
was soft soldered. He exhibited a photo- 
micrograph of a soft-soldered joint in which 
the excess of solder had been squeezed out 
by pressure. The gap between the faces of 
the copper was 10z and was filled with a 
copper-tin alloy, the micro-hardness of which 
could have been determined and compared 
with that of a known alloy. Actually, he 
was able to use other methods, including 
scratch hardness tests. Continuing, he said 
that in a paper which J. F. Hinsley and he 
published in the Journal of the Institute two 
years ago, attention was drawn to certain 
abnormalities in the shape of the indentations 
in ordinary Vickers hardness testing which 
were associated with the orientation of the 
impression with respect to the direction of 
heavy cold rolling. It was interesting to 
note that Mr. Taylor had observed the same 
kind of thing with micro-tests at different 
angles on single crystals. He agreed with 
Dr. Hume-Rothery that there was a great 
deal more work to be done with regard to 
orientation in respect of crystal structure. 

Mr. Taylor had drawn attention to the 
layer of work-hardened material which might 
remain on a prepared specimen which had 
not been properly prepared. The importance 
of this layer in hardness micro-testing could 
be gathered from some figures given in an 
article in Nature on July 10th of this year, 
in which the authors stated that abrasion 
in preparing a specimen caused an increase 
of hardness in a chromium-molybdenum 
steel to a depth of from 3} to 6p according 
to the degree of abrasion. Since with a 
standard diamond indenter the depth of the 
impression was about one-seventh of the 
length of the diagonal, and the diagonal 
itself might be as small as 4 or 5p, it would 
be clear that in such a case the hardness 
number reported would be that of the 
abraded layer and not of the metal beneath. 

Dr. J. C. Chaston said that inertia effects 
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had been referred to by previous speakers, and 
he was still a little doubtful whether, with a 
light load, putting on the load, as Mr. Taylor’s 
machine did, by raising the microscope 
motion did not require very great skill to 
avoid inertia effects. In the early pattern 
of the American Tukon machine, developed 
with the aid of the Bureau of Standards, 
inertia effects were found, and a special 
solenoid device was put in later which was 
claimed to overcome the difficulty. That was 
a matter about which the user would want a 
great deal of reassurance before being abso- 
lutely satisfied. 

Another trouble which might give difficulty 
was vibration of the machine. With a hand- 
operated machine it might be necessary to 
be very careful to avoid vibrating the set-up 
-and getting erroneous results. A third defect 
observed in American machines was a slight 
rocking of the indenter as the load came on. 

The author’s idea of using a three-cornered 
indenter seemed to him to deserve careful 
thought ; it was a new suggestion, and it 
might have many advantages. 

The question of the constancy of the hard- 
ness number with different loads was an 
important one. Professor O’Neill had said 
that with very light loads the hardness 
number went up. But in an American paper, 
by Campbell, it was said that with light 
loads it went down. In micro-hardness work 
we would be far more concerned than in the 
case of other hardness testers with the truth 
of the diamond. The difficulty of making an 
accurate diamond might be the governing 
factor in the choice of the indenter in future, 
rather than, as had been the case in the past, 
the ease of measuring the impression. In 
micro-hardness testing it might always be 
advisable to use electro-polished specimens 
or etched specimens, and not mechanically 
polished specimens at all. 

Dr. H. K. Hardy said that they had heard 
a number of warnings that morning about 
the effect of different crystal orientation on 
the hardness values, but they had not heard 
very much about the absolute reproducibility 
of micro-hardness values when they were 
taken with the same relative orientations. 
It was important from the point of view of 
the industrial user that reproducibility should 
be as high as possible, and anything which 
could be done to increase that quality would 
be very welcome to those who wanted only 
to take a few impressions in a limited amount 
of time and get results which could be com- 
pared, even if they were not necessarily 
absolute hardness values. The surface pre- 
paration was also undoubtedly very 
important, and anything that they could be 
told e bout the effect of polishing or the effect 
of different degrees of etching on the hardness 
values would be very valuable indeed. 

Dr. E. Orowan discussed the fact that 
as the load was reduced the hardness values 
had a tendency to increase. That might 
have quite a number of causes, but he would 
like to add one which might not be the cause 
in the cases observed, but which he thought 
did operate. 

It was almost certain that as we went down 
to smaller and smailer loads and therefore 
to smaller and smaller indentations, for a 
fundamental physical reason an increase of 
hardness was bound to occur, even if the 
disturbing effects of the apparatus, of a 
harder surface layer, and so on, were avoided. 
There seemed to be a general law that very 
small particles were fundamentally harder 
than large bulks of the same particle. We 
had to expect such an increase of hardness 
as soon as the dimensions of the test piece 
or of the indentation, divided by the inter- 
atomic distance, become as small as the ratio 
of the modulus of elasticity to the yield stress 
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of the material. In order to produce lastic 
glide, we had to shift two adjacent glide plang 
at least by one inter-atomic distance, and if 
the specimen was very small the elagtj, 
distortion at the usual yield-stress point way 
not sufficient to cause that displacement } 
the minimum of one inter-atomic Cistanee 
In such conditions no plastic deformatig, 
could arise. In order to produce plastic 
distortion, we had to apply @ shear streg, 
much higher than the ordinary yield stregg. 

Mr. Taylor, replying to the discussion, 
posed the question—What is the hardney 
figure of a crystal? He did not know thy 
answer. It might be that a hardness figuy 
should be an average of a number of impres. 
sions taken at different orientations. Thy 
point would have to be considered, and ther 
would have to be some standard practice. 
Regarding the hardness of ferrite and pcarlite, 
he could only say that in attempting ty 
measure the hardness of pearlite the plate 
of pearlite seemed to shatter, and he diq 
not think that one was doing much mor 
than take another measurement of the ferrite, 
The plates simply shattered and disappeared 
into the ferrite. He was sure that ther 
was something there that was well worthy of 
further study, but on numerous occasions 
they had obtained the same results. There 
was nothing wrong with what he had stated 
except that he should have said, perhaps, 
not that they were hardness figures, but that 
they were the figures which were obtained. 

Dealing with the question of the constancy 
of the figure obtained at different loads, he 
said that they stopped at 25g because after 
that the hardness went up. He had attributed 
that effect to work-hardening of the surface 
layers of the specimen. Dr. Orowan had 
given other reasons, and it might be that he 
had drawn attention to the real issue. — Dis. 
cussing spring loading, he said that in the 
first indenter which they made the specimen 
was carried on very delicate springs, which 
seemed most beautifully responsive, but they 
eventually abandoned it for a gravity system, 
and the results at once showed much greater 
consistency. It was possible to study the 
inertia fairly easily by bringing the diamond 
up to the specimen at different speeds. They 
recommended 10% per second as a safe 
speed. 

He had been asked whether his stainless 
steel specimen was polished mechanically. 
It was. He believed that they used oxide of 
cerium as the polishing medium and had 
some difficulty in getting a mirror surface, but 
the difficulties were not insuperable. Dr. 
Hume-Rothery had raised the question of 
average hardness. As he had said, as the 
diamond was rotated one got impressions 
of varying size. How to deal with that fact 
was a matter for consideration. The orienta- 
tion of the impressions in relation to the 
direction of rolling was, he thought, a similar 
problem to that of measuring the hardness 
of crystals, since the diamond impression 
took a different form in relation to the direc- 
tion of rolling, and it was necessary to take 
some form of average. 

Dr. Chaston referred to inertia effects, and 
also to vibration. Vibration could be very 
troublesome. There was no doubt that an 
instrument used for this purpose should be 
on @ very good foundation, and that it was 
very important to avoid vibration. 

As regarded mechanically polished and 
etched specimens, he could not claim that 
they had done sufficient work really to deter- 
mine when it was safe to polish mechanically. 
There was no doubt that where very light 
loads were to be used the etching process 
was the safer. 


(To be continued) 
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Synthetic Resin Adhesives 


ERS of the Institute of Metals, who had 
travelled to Cambridge for the annual autumn 
meeting, visited the works of Aero Research, 
Ltd. Duxford, on Thursday of last ‘week, 
september 16th. An exhibition of finished 
articles showing the industrial uses of synthetic 
resins Was arranged for the occasion, and visitors 
were given demonstrations of metal bonding, 
ysing the firm’s processes. Representatives of 
many industries were among the guests invited 
to see the exhibition. 

Aero Research, Ltd., was founded in 1934 by 
pr. N. A. de Bruyne, a Fellow of Trinity College, 
cambridge, whose studies as a physicist sug- 

to him the important réle that synthetic 
resins, Suitably developed, might fill in the 
design of structures and materials for aircraft. 
These plastic products had already received 
attention in Germany, but difficulties (referred 
to later) had been encountered, which impeded 
their wider use. When, therefore, a small body 
ofresearch workers built their first plant in the 
village of Duxford, near Cambridge, the prob- 
jens to be solved were not only those of attain- 
ing output on a commercial scale limited by the 
gall amount of capital available for all pur- 

It was necessary also to pursue a policy 
of research so that the great possibilities of 
synthetic resins might be exploited to the full. 

“In the early days, the energies of all members 
of the group were given to developing new 
materials for the aircraft industry. A low-wing 
cantilever monoplane was built in 1935. This 
aircraft, known as the ‘ Snark,’’ embodied 
features much in advance of its time and was 
later acquired by the Air Ministry for research 
purposes. Fundamental work on sandwich 
structures (as used in the “ Mosquito ”’) pro- 
yided standards for comparison and testing 
which have contributed largely to the interest 
now shown in this construction here and in 
US.A. 

Investigations continued into problems of 
adhesion. ‘‘ Aerolite,” a urea-formaldehyde 
adhesive and the first of its type to be manu- 
factured in Great Britain, offered the great 
advantages of resistance to water and micro- 
organisms, both properties which had been 
unobtainable with conventional glues. These 
characteristics were used profitably in resin- 
bonded plywood in aircraft and elsewhere 
during the war. Not yet, however, had it proved 
practicable to employ urea-formaldehyde adhe- 
sives for assembly gluing. The gap-bridging 
qualities essential for this kind of work were 
lacking. Thick layers of resin would invariably 
crack or “‘ craze ’’ in the course of time and the 
strength of the joint would deteriorate. 

H. Klemm, the well-known German aircraft 
designer, suggested a cure for this difficulty. 
His remedy was to incorporate a filler consisting 
of ground-up Bakelite mouldings, but only a 
partial success was achieved. Stresses set up 
during the setting of the glue were now concen- 
trated around the small particles of filler and the 
crazing process was not obviated but post- 
poned. Nevertheless, this was the only gap- 
filling material which the Germans had available 
for their aircraft. 

Investigations by Aero Researgh, Ltd., repre- 
sented a different approach to the problem. 
Instead of adding a filler to the resin, a measure 
which had been shown to be only partly satis- 
factory, a hardener (GB9) was introduced, 
which gave good gap-filling glue lines with 
unfilled urea-formaldehyde resins. 

The achievements of synthetic resin adhesives 
as wood glues led naturally to attempts in many 
countries to use them for bonding metals. The 
number of patents recorded for metal-to-metal 

adhesives is already reckoned in hundreds, yet 
until recent years none has been able to provide 
the durability and strength of bond to justify 
use in aircraft structures. In 1942, Aero 
Research, Lfd., announced the introducton of 
the ‘‘ Redux ” bonding process. For the first 
time it became possible to ensure metal-to- 
metal and metal-to-wood joints able to with- 





stand the stresses encountered in aircraft. 
“Redux”? has been used widely in aircraft 
design—in the de Havilland ‘‘ Hornet ”’ and 


the naval version of the ‘‘ Mosquito,” for - 


example, as a metal-to-wood adhesive and in 
the “Dove” for metal-to-metal bonding. 
Neither in Germany nor in America has it 
proved possible to supply an adhesive for metals 
acceptable to the aircraft manufacturer. 

In other industries the ‘‘ Redux ’”’ bonding 
process has served to simplify production pro- 
cesses, accelerate output and facilitate new 
designs. Metal-faced plywood, using ‘‘ Redux ” 
as the bonding agent, economises in timber and 
enables veneers to be guillotined and formed on 
rolls in much the same manner as sheet metal 
before being bent to the desired shapes. Metal- 
to-wood bonding has also made economic use of 
sandwich construction to provide furniture in 
which the strength and rigidity of the metal 
combines with the appearance of decorative 
veneers. 


THE EXHIBITION 


In view of the specialised interests of mem- 
bers of the Institute of Metals, most of the 
exhibits showed the bonding of metal to metal 
and metal to other materials. On one stand, 
however, the wood glues, “ Aerolite’’ and 
‘“* Aerodux ”’ 185 were displayed, together with 
information on gluing technique. Models were 
also used to show the importance of wetting for 
effective gluing and to demonstrate the stresses 
to which glue lines are subject. 

Flight-refuelling equipment for refuelling air- 
craft in midair includes a brass honeycomb con- 
tainer for the contact line, and several of these 
containers were exhibited. In the first units 
manufactured, sweating had been attempted 
unsuccessfully and ‘‘ Redux” was chosen as 
the most effective method of bonding the thirty- 
seven brass plates comprising each container. 

A 20ft length of the wing of the de Havilland 
‘“* Dove ”’ aircraft showed how a thinner gauge 
Alclad sheet could be used for the skin as a 
result of the superior strength provided by 
‘** Redux ”’ bonding over conventional riveting. 
This construction enabled a saving of weight to 
be achieved as well as an economy in production 
costs through increased output. The stringers 
are directly attached to the skin sheet by the 
synthetic resin adhesive process and are said to 
have a strength 39 per cent greater than the 
corresponding riveted construction, besides 
giving a smoother finish. 

An aileron supplied by the English Electric 
Company, gave a good impression of ‘‘ Redux ” 
used to obtain an aerodynamically clean surface, 
while, from the Bristol Aeroplane Company, 
doubly curved wing panels and a section of a 
helicopter rotor blade showed how a 26 8.W.G. 
skin could be reinforced locally so as to permit 
countersunk riveting. 

Of particular interest was the “ Araldite ” 
process, the new synthetic resin developed by 
Ciba, Ltd., Basle, and marketed in this country 
by Aero Research, Ltd. It is claimed that no 
other resin has comparable properties. As an 
adhesive, ‘‘ Araldite ” is used to bond metal to 
metal, especially light alloys, metal to glass and 
certain other materials, such as china and 
porcelain. Heat alone is required for the bond- 
ing operation ; no pressure is needed other than 
the slight amount necessary to retain the 
surfaces in contact. Moreover, as no volatile 
substances are evolved during the setting pro- 
cess, the bonding of impermeable materials 
presents no difficulties with this adhesive. 

Exhibits lent by the Atomic Energy 
Research Establishment, Harwell, gave a useful 
indication of the applications of ‘‘ Araldite ” 
in scientific instrument manufacture. Joints 
displayed included mica to Nicosil alloy, mica 
to brass, quartz to mild steel and quartz to 
Invar. Never before has it been possible to 
obtain a satisfactory bond with quartz. Other 
exhibits showed how “ Araldite ’’ might be used 
to bond porcelain, glazed and unglazed, and how 
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it could facilitate the execution of difficult 
designs in tubular structures. In the past, the 
conventional method of gluing porcelain has 
been to silver-plate it previously to soldering. 
An interesting exhibit from Messrs. Buller 
showed how this material can now be bonded 
with “ Araldite” to withstand severe loads in 
tension and compression. 

The application of synthetic resins as core 
binders for foundries is now receiving much 
attention. Various exhibits from the Northern 
Aluminium Company illustrated the use of a 
material named “‘ Resolite’’ as a core binder, 
for which outstanding advantages are claimed. 
High strength is combined with a quick rate of 
baking; excellent breakdown and knockout 
properties have already proved the value of this 
resin for intricate cores. High-frequency heat- 
ing for sand cores was demonstrated and it was 
possible to watch ‘‘ Resolite’’ being used to 
make cores in two to three minutes—a speed 
unobtainable with binders previously used. 





Electronics in Research and 
Industry 


THE Electronics Section of the Scientific 
Intrument Manufacturers’ Association of Great 
Britain is arranging a symposium on the applica- 
tion of electronics to research and industry. 
The symposium will be presented at the 
Caxton Hall, Westminster, London, 8.W.1, 
on Thursday and Friday, November 18th and 
19th, and will include a series of technical papers 
by specialist engineers. The first day will be 
devoted to papers on “ Electronics in Scientfic 
Research,” the subjects covered being the 
measurement of displacement by electronic 
methods, a review of frequency measurement, 
electronics in computing, measurement of 
ionising radiation, high vacuum gauges, and 
the Radio Sonde and it applications. On the 
second day, “Electronics in Industry” will 
be considered, the papers dealing with the 
industrial applications of ultrasonics, metal 
detection in industry, electronic control of 
batching, electronics in spectroscopy and 
spectrophotometry, dynamic recording of 
mechanical strains, and picture telegraphy. 
Time will be allowed for brief discussion follow- 
ing each paper. There will also be a display 
of the latest types of British electronic instru- 
ments during the two days of the meeting. 

Full details and tickets of admission—for 
which early application is advised—may be 
obtained from the Scientific Instrument Manu- 
facturers’ Association of Great Britain, Ltd., 
26, Russell Square, London, W.C.1. 





_ British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 


FLEXIBLE METALLIC TUBING FOR USE IN 
THE PETROLEUM INDUSTRY 


No. 1465: 1948. This standard is the second to 
be issued in the series being prepared for the 
petroleum industry. The standard was prepared 
at the request of the petroleum industry as there 
was no specification in existence which could be 
used by the industry for its specific applications. 
The standard applies to flexible metallic tubing for 
the conveyance of steam, liquid fuels, lubricating 
oils and liquid asphalt at various temperatures and 
pressures. Details of construction and dimensions 
for various temperatures and pressures are given and 
a hydraulic test is also provided for.- Price 2s., 
post free. 





SOLID-DRAWN ALUMINIUM BRASS AND 
ADMIRALTY MIXTURE BRASS TUBES 
FOR THE PETROLEUM INDUSTRY 


No. 1464: 1948. This standard provides for two 
classes of tubes for use in condensers and heat 
exchange equipment and includes details of chemical 
composition and mechanical requirements. Details 
of tolerances are also provided. It is to be hoped 
that this standard will replace the American 
specifications which have hitherto been used for 
this class of material and will enable British manu- 
facturers to supply tubes required for oversea plants, 
Price 2s. 6d., post free. 





THE ENGINEER 


Metallurgical Topics 


Hardness and Brittleness of Quenched 
Soft Carbon Steels 


IN a paper with the above title, B. D. Enlund?! 
directs attention to the brittleness which can 
be produced by rapidly cooling a low-carbon 
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N 0-005 


Fic. 1—Impact Value and Brinell Hardness of Normalised 
and Hardened Specimens of St 44 8S, with Aluminium 
(Enlund) 


steel from temperatures a little above Ac, ; 
but he somewhat surprisingly does not make 
any reference to the considerable amount of 


TaBLeE 1.—Impact Values of Quenched Soft Carbon Steels (Enlund) 


tougher and more ductile condition. The 
results of Brinell hardness and Charpy notched- 
bar impact tests at room temperature are given 
in a series of diagrams all of which show similar 
characteristies, viz., a fairly regular rise in 
hardness with increase in quenching tempera- 
ture, and an impact value that falls when the 
quenching temperature exceeds about 700 deg. 
Cent., to a minimum at 730-750 deg., and then 
rises to &@ maximum again on quenching from 
850-950 deg. 

The diagrams for two steels are reproduced 
in Figs. 1 and 2. The actual impact values for 
all the normalised steels, read from the curves, 
are given in Table I. They show the fall in 
impact value on quenching from 730-750 deg. 
Cent., followed in the case of the mild steels 
by a rise. The same effect is shown by steels 
slowly cooled in the furnace from 900 deg. 
Cent. before treatment. The steels containing 
0-35 and 0-40 per cent of carbon showed no 
recovery of impact value when the quenching 
temperature was raised. 

The reason for this behaviour, as indicated 
by Enlund and illustrated in the paper by 
photomicrographs, is the transformation, at 
temperatures just above Ac,, of the pearlitic 
areas into austenite with a carbon content 
approaching eutectoid composition, which, on 
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work which has already been carried out on 
this subject. 

Enlund investigated the behaviour of three 
types of mild steel, viz.: 
Carbon, 
per cent 

0-08 

0-16 

0-16 


Specification Manganese, 
per cent 
0-39 
0-45 
1-15 


each with and without aluminium additions, 
making six mild steels in all, together with two 
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C 0-16, Si 0-27, Mn 0-45, P 0-032, S 0-034, Al 0-001 
N nil 
FiG, 2—Impact Value and Brinell Hardness of Normalised 


and Hardened Specimens of St 44 S, without Alu- 
minium (Enlund) 


steels of higher carbon content. He found 
that mild steels with a carbon content up to 
0-2 per cent became very brittle after being 
quenched from some temperatures between 
730 deg. and 800 deg. Cent., while quenching 
from a higher temperature left them in a much 
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quenching, gives very hard martensitic grains 
embedded in a softer matrix of almost 
unchanged ferrite—a structure which is detri- 
mental to the impact value. When higher 
temperatures are reached before quenching, 
these austenitic areas become more extensive 
and at the same time lower and more uniform 
in carbon content. Ultimately they occupy 
the whole field and transform, on quenching, 
to a dilute martensite which offers a higher 
resistance than the duplex structure to fracture 
under localised stress in the notched-bar test. 
When the carbon content of the uniform mar- 
tensite is sufficiently high there ceases to be 
any improvement in the impact value when the 
quenching temperature is raised (Fig. 3). 
Though the individual martensitic areas in 
the steel quenched from just above Ac, are 
very hard, the ferrite is soft and the average 
hardness of the steels, measured by the Brinell 
test with a 5mm diameter ball and a load of 
750kg, was found to increase steadily with rise 
in quenching temperature until the steels 
became uniformly martensitic. 


APPLICATION TO WELDING PRACTICE 


From his results Enlund concluded that, for 
example, in welds the highest degree of brittle- 
ness is not found close to the weld where the 
steel has the highest hardness, but in a zone 
on either side of the weld where the steel has 
been heated to a temperature of 730-800 deg. 
Cent. provided that the steel in this zone’ has 
been cooled rapidly enough to cause a hardening 
effect. In testing the suitability of a steel for 
welding it is therefore not sufficient to consider 
the maximum hardness, in or close to the weld, 


but far more the sensitivity of the steel , 
harder on fairly rapid cooling from the tem, 
perature range 730-800 deg. Cent. 


APPLICATION TO CASE-HARDENING Pracng 


Martensite formation, studied and reportg 
on by Enlund in this paper, has been the subjec, 
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@ 


C 0-40, Si 0-83, Mn 0-90, P 0-036, S 0-032, Al 0-092 
N 0-005 


Fic. 3—Impact Value of Hardened Specimens of 0-4 
per cent Carbon Steel (Enlund) 


of other investigations during the past te 
or twelve years, and its practical importance 
is much wider than might be thought from his 
mention of welding technique only. In 193}, 
R. T. Rolfe? drew attention to the influence 
of the quenching temperature on the mechanical 
properties of a mild steel in connection with 
the quality of the core of a case-hardened steel, 
A normalised 0-07 per cent carbon sted 
gave an Izod impact figure of over 120ft-lb, 
After a carburising treatment followed by 
reheating to 780 deg. Cent. and quenching, 
the average Izod value was 4ft-lb. On heating 
to this temperature the original pearlite was 
converted into austenite of only slightly lower 
carbon content, and thus on quenching the 
origival pearlitic grains became martensitic, 
Reheating to 900 deg. Cent. followed by quench- 
ing resulted in an average Izod value of 60ft-lb, 
since at this temperature the steel became com- 
pletely austenitic and uniform diffusion of the 
carbon occurred, so preventing the formation 
of the hard, high-carbon martensitic grains. 


Previous INVESTIGATIONS 


The study of brittleness in quenched mild 
steel goes back a long way, but apart from the 
already mentioned work of R. T. Rolfe it 
will be sufficient to refer to the research of 
B. Jones and N. Gray® on “ Martensitic Grains 
in Rapidly Cooled Ingot Iron and Mild Steel,” 
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C 0-15, Si 0-05, Mn 0-56, P 0-027, S 0-038, Cu 0-066, 
Ni 0-051, N 0-008 
FiG. 4—Mechanical Properties of Normalised Mild Steel 
Quenched from Various Temperatures, in 1}in 
Round Bars (Jones and Gray) 


and to related work. All earlier papers on the 
subject suffered by lack of information on the 
behaviour of the steels in a notched-bar test. 
The curves which Jones and Gray obtained 
with mild steel (0-15 per cent carbon) are 
reproduced in the diagram, Fig. 4, and show 
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similar characteristics to those of Enlund. 
Embrittlement may arise on cooling at a 
sufficient rate from a temperature at which 

jibrium conditions permit the existence 
of areas of high-carbon austenite in the ferrite, 
eg. the temperature 740 deg. Cent. for a 0°15 

r cent. carbon steel (Fig. 5). At this tempera- 
jure the steel will consist mainly of «-iron with 
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FiG, 5—Part of Iron-Carbon Diagram, Showing Conjugate 
Solid Solutions in Equilibrium at 740 deg. Cent. in 
0-15 per cent Carbon Steel 





austenite containing nearly 0-7 per cent 
of carbon, which on quenching transforms to 
hard martensitic areas. The relative volumes 
of austenite and ferrite may also be of import- 
ance, so that with steels of lower carbon content 
it is necessary to quench from a higher tem- 
perature to get maximum embrittlement. 
This was not apparent from the results of 
Enlund, who found that quenching from 
730 deg. Cent. gave minimum impact values 
in a 0-08 per cent carbon steel. Some differ- 
ences may be due to size of specimen and 
consequent rate of cooling. Jones and Gray 
found, for example, a minimum at 760 deg. 
with 28-5mm round bars and at 730 deg. with 
12mm square specimens. Embrittlement by 
martensite formation is, of course, distinct 
from quench-age-embrittlement, which may, 
however, accompany it owing to the ageing 
of the solid solution of carbon in «-iron, though 
the maximum quench-ageing effect is produced 
by lower quenching temperatures, e.g., about 
700 deg. 

The ‘embrittling effect is produced at 
slower rates of cooling than quenching, though 
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Steel A: C 0-15, Si 0-186, Mn 0-62, P 6-031, S 0-035 
Steel B: C 0-16, Si 0-170, Mn 1-56, P 0-030, S 0-027 
Fig, 6—Impact Value of Normalised jin Diameter Bars 


Reheated for Five Hours at Various Temperatures and 
Air Cooled (J. A. Jones) 


with air cooling it only becomes pronounced in 
steels of higher hardenability such as those 
containing high manganese. Results were 
given by J. A. Jones‘ of tests carried out on a 
mild steel of normal manganese content, and 
on one containing about 14 per cent of man- 
ganese, reheated in the range 600-850 deg. 
Cent. and cooled in air. Embrittlement of 
the samé kind as observed by Enlund was 
shown by both steels (Fig. 6), but the fall in 
impact figure was not so great and the tem- 
perature giving the minimum value was lower. 
Structural changes also were similar. The 
high-manganese steel, air cooled from 750 deg. 
Cent., had the same structure as that shown in 
Enlund’s photomicrographs of water-quenched 
mild steel. 


APPLICATION TO MACHINABILITY 


The phenomenon studied by Enlund is 
evidently not confined to a narrow range of 
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compositions or to a particular rate of cooling. 
If, for example, normalising of a low-alloy, 
medium-carbon steel is badly carried out so 
that the correct normalising temperature is 
never reached, or the temperature is allowed 
to fall during the treatment and the steel with- 
drawn for air cooling, say, at 750 deg. rather 
than 875 deg. Cent., separation into two phases 
will have taken place and martensitic grains 
are likely to be formed from the high-carbon 
phase to the detriment of the machinability 
of the product. 

Apart from any embrittling which may occur, 
an important effect of the presence of these 
hard martensitic grains in any steel is their 
adverse influence on machinability, especially 
in automatic machines. The occurrence of 
grains of martensite in air-cooled, low-carbon 
steels of fairly low alloy content, and the effect 
of these grains on cutter life and quality of 
finish on machined parts were described by 
O. W. MeMullan.5 He recommended fast 
cooling through Ar, to eliminate banding and 
slow cooling through Ar, to avoid the formation 
of martensite. This was accomplished by 
transferring the metal from a furnace at a 
high normalising temperature to one at near 
the temperature of the Ar, point and cooling 
through Ar, in the furnace. For the elimination 
of martensite, however, when this is known to 
have been formed, a tempering treatment is 
probably safer and more effective. The follow- 
ing figures were given by Jones and Gray :— 


Tempering of Mild Steel Quenched from 730 deg. Cent. 


Impact Hard- 
Treatment value, ness 
Mkg number 
As normalised... ... ... . S9°S °c: ae 
W.G., Ta .dee. Cont. 0c ss ce ED - ee 
W.Q., 730 deg. Cent.; T., 100 deg. 
CN eee ade’ — 9%-' lapis | ong eee! TRY (oek 5 /ee 
W.Q., 730 deg. Cent.; T., 200 deg. 
AUN B85 age, PSF, Saw eek ME cnet Ae 
W.Q., 730 deg. Cent.; T., 400 deg. 
RSS pin! wap 4he'c age wae dens SRO gan.” Se 
W.Q., 730 deg. Cent.; T., 600 deg. 
Cent. ... 19-9 ... 127 


For chemical composition see Fig. 4. 

Tempering may not yield so easily machin- 
able a product as the procedure advocated by 
McMullan, which includes slow cooling through 
Ar,, but it has the advantage that good 
mechanical properties will not be sacrificed 
for the sake of improved machinability. 
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1B. D. Enlund, Jernkontorets Annaler, 1948, Vol. 132, 
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Vol. 137, page 357. 

3 B. Jones and N. Gray, Journal of the Iron and Steel 
Institute, 1938, No. 1, Vol. 137, page 327. 

4 J. A. Jones, Journal of the Iron and Steel Institute, 
1938, No. 1, Vol. 137, page 355. 
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for Steel 


High-Tensile High-Conductivity 
Copper Alloy Wire 


In a search for an improved conductor for 
use in field wire for the U.S. Army Signal 
Corps, an alloy of copper and silver was deve- 
loped from which it was possible to obtain 
29 B. and 8. gauge strands with tensile strengths 
in excess of 160,000 lb (71-5 tons) per square 
inch combined with an electrical conductivity 
of over 70 per cent of that of standard annealed 
copper.* 

Silver in solid solution depresses the con- 
ductivity of copper less than does any other 
element. The copper-silver alloys are sus- 
ceptible not only to work hardening but also 
to precipitation hardening. The solid solubility 
of silver in copper falls from 8 per cent at about 


780 deg. Cent. to a very low value at 300 deg. - 


Cent. 

The best results were obtained with 6 to 
7 per cent of silver. The best conductivity 
with 7 per cent silver was obtained by annealing 
the wire at 8 gauge, drawing to 14 gauge, 
reheating for sixteen hours at 375 deg. Cent., 
drawing to 29 gauge and then reheating for 





*W. Hodge, R. I. Jaffe, J. G. Dunleavy and H. R. 
Ogden: American Institute of Mining and Metallurgical 
Engineers, Technical Publication No. 2366. 
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24 minutes at 250 deg. Cent. in a wax bath. 
The wire produced in this way had a tensile 
strength of 128,000 lb (57-2 tons) per square 
inch and a conductivity of 84-6 per cent of 
that of annealed copper. 

The annealing treatment applied to the 8 
gauge material was 2 hours at 750 deg. Cent., 
followed by quenching in water. The tensile 
strength after this treatment was 34,000 
to 45,000 lb (about 15 to 20 tons) per square 
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Fic, 1—Effect of Cold-Drawing on Mechanical Properties 
and Electrical Conductivity of 6-5 : 93-5 Silver- 
Copper Wire, aged (at 400 deg. Cent.) and not aged. 


inch, depending on the silver content ; without 
further heat treatment the wire may be drawn 
to 120,000 lb (53-5 tons) per square inch. In 
attaining maximum strength no advantage is 
gained by treatment at any stage between the 
ageing treatment and the finished wire, unless 
the wire shows signs of becoming brittle. 

A diagram illustrating the effect of cold- 
drawing is shown in Fig. 1. It is claimed that 
such a favourable combination of. strength 
and conductivity as these alloys possess has 
not been reported previously. 


A Magnetic Method for Microscopic 
Examination 


In order to make ferromagnetic constituents 
in the structure of austenitic steels visible 
under the microscope, G. W. Akimoff* made 
use of a suspension of magnetic oxide in alcohol, 
in which the specimen was immersed during 
the examination. In this way he was able to 
ascertain the places where the y—>« change 
had occurred under the influence of cold- 
deformation of 18:8 austenitic steel and to 
detect ferrite in the boundaries of the non- 
deformed steel. The method suffered from the 
disadvantages that only low powers could be 
used, and that a blurred appearance was 
obtained when much ferrite was present or 
in highly deformed steels which had become too 
magnetic. 

An improvement in the technique has been 
suggested by Sigge Bergh,t who makes use 
of a suspension of magnetite powder in a 
solution of high specific gravity (4-20 at 15 degs 
Cent.), applying a fine film of this suspension 
to the specimen under a cover glass. The 
solution consists of thallium formate two parts 
and thallium malonate one part. A rod magnet 
is fixed to the back of the specimen by means of 
plasticine. With thin films of this suspension 
higher magnifications (e.g., < 500) may be used, 
the picture is not disturbed by successive 
sedimentation of the magnetic powder, and the 
work of examination is simplified. 





* Metal Progress, March, 1934, page 42. 
+ Jernkontorets Annaler, 1948, No. 4, Vol. 132, page 
05. 
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SCIENCE AND TECHNOLOGY 


Ir is very significant that two of our 
leading scientists at the recent meeting of 
the British Association stressed the import- 
ance, at the present time, of technology 
relatively to pure science. Indeed, the 
President, Sir Henry Tizard, devoted a 
large section of his address—as recorded in 
our last issue—to this subject, whilst Sir 
Ewart Smith emphasised “the supreme 
importance of encouraging young active and 
intelligent brains to come forward and take 
up work in applied science rather than go 
into pure research. In this country there 
were not enough applied scientists to put 
to use the flood of knowledge available 
from our laboratories.” We quote The Times 
report. Engineers will be amongst the first 
to agree with these eminent Fellows of the 
Royal Society. Not only are their lives 
spent in the applications of science to 
industry, but they are the fathers and 
originators of that branch of science, without 
which others would be of small avail, that 
concerns itself with the conversion of heat 
into work. Thermodynamics might have 
remained for ever a pastime of the scientist 
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and the mathematician had it not been for 
the demands of heat engine builders for keys 
to the solution of the problems in which they 
were entangled. The same is true of metal- 
lurgy. It is because engineers demanded, on 
the one hand, reasons for the obscure failures 
of metals, and, on the other hand, because 
they wanted metals with peculiar properties 
to enable them to bring to fruition the ideas 
and inventions blossoming in their brains, 
that metallurgy moved forward with such 
rapidity in the second half of the nineteenth 
century. 

There is, we think it will be admitted, a 
feeling in the public mind that the greatest 
scientific work of the day is achieved by 
thinkers and workers in highly equipped 
laboratories. It is true that such men in 
such surroundings are the pioneers and funda- 
mental discoverers or the formulators of fun- 
damental laws. A glamour hangs over their 
laboratories and many a keen young man 
longs earnestly to follow in their footsteps 
and to see his name at the head of reports 
on research work. We suggest, with some 
trepidation, that professors encourage that 
desire in an over-high degree. It is common 
knowledge, and has given rise to a good deal 
of criticism, that immature research workers 
rush into print in order to get the kudos of 
publicity. Now college research may be an 
admirable form of education, but science 
applied, not in the college laboratory, but 
in the workshop laboratory and in the work- 
shop and drawing-office is the primary 
industrial need of the day. If, as Sir Ewart 
Smith said, we are not producing all the men 
that are required to put to use the flood of 
knowledge available, then there is something 
lacking in the direction and encouragement 
of students in universities and colleges. 
“No new discovery, in any field,” said Sir 
Henry Tizard, “ is likely to have so quick and 
beneficial an effect on British industry as the 
application of what is already known.” 
And again: “For the next step we need 
bold and highly skilled engineering rather 
than more fundamental knowledge.” Scien- 
tific knowledge has advanced at an astound- 
ing pace in the last thirty years. It has out- 
stripped its useful applications. To overtake 
it must be the work of technologists working 
in industry itself—only industry itself knows 
all the technical problems—or in intimate 
association with industry. And it ought 
to be impressed on students of science that 
the solution of technical problems in the 
workshop is research of as high an order 
—though different in kind—as research 
in the detached atmosphere of the laboratory. 

Few in these days will endorse without 
reservation J. A. Froude’s dictum that 
“ Thinking is a poor thing compared with 
doing,” but all will acknowledge that there 
is a substratum of fundamental truth in it. 
What we need now is men who will get on 
with the job. The thinking has been done. 
To find new use for the thought, to invent 
and work out on lines of practice, beneficial 
applications of the thought is the demand. 
To quote Sir Henry Tizard again, “‘ Only by 
maintaining leadership in the application of 
science can we hope to keep our position 
among the great nations.... It is not the 
general expansion of research in this country 
that is of first importance for the restoration 
of its industrial health, and certainly not the 
expansion of Government research remote 
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from the everyday problems of indus 
What is of first importance is to apply what 
is already known.” » To a country that has 
been supersaturated for years past with 
adulation of research these words, from , 
scientist in the presidential chair of th 
British Association, will come as a shock 
The shock was needed. We trust that it 
will galvanise teachers, students and the 
public at large into a new and wiser ac tivity, 
and that applied science and workshop tech. 
nology will be encouraged in the near future 
as persistently as laboratory research has 
been in the near past. 


CHALLENGE IT! 


THE critic is seldom popular, however 
salutary the purpose of his sharp words may 
be. Nor in reality i is there very mugh differ. 
ence, save only in tact of wording, between 
that constructive criticism that we ep. 
dure with patience and that other 
* destructive’ criticism which we hate 
and against which we rebel. For he 
that is subjected personally or in his works 
to criticism, constructive, or destructive, 
equally finds his cherished ideas or strongly 
held faiths imperilled. He is confronted with 
the odious choice of assuming a confidence he 
does not fully feel in the inviolability of his 
idol and scornfully doing nothing; or of 
descending to its defence and imposing upon 
himself thereby the tiresome and sometimes 
humiliating necessity of raking over the ashes 
of long-forgotten thoughts. How often does 
he then find how insecurely grounded were the 
conclusions to which he had held so 
tenaciously and for so long! Yet uncomfort- 
able though criticism often proves to those 
who are its subjects, it is a necessity that it 
should be expressed if the products of engi- 
neers and their methods of production are 
to improve. Indeed, every time there is 
a change in a design, every time some new 
method is used, every time a factory’s organ- 
isation changes, we may be sure that someone 
at some time expressed criticism of what had 
gone before. So let us laud the critic and 
encourage that bold challenging spirit that 
supports him! For in this world of ours 
to-day, full of the sound and fury of political, 
economic and other forms of combat, and. so 
complicated in organisation and in knowledge 
that the greater part of our beliefs and prin- 
ciples must be taken on trust from others 
(since we have not the time to study every- 
thing ourselves), it is all the more necessary 
that we should hold fast to the courage to 
challenge doctrines that stand in the way of 
our desires, however influential the name or 
names upon whose authority they rest. Let 
it not be forgotten that it is just as natural 
to man to create “ infallible ’’ doctrines now 
and to think of those who dissent from them 
as heretics as ever it was in the past. There 
are still giants to fight even in this twentieth 
century! 

As youths—indeed, from the beginning 
to the end of life—we repeatedly encounter 
problems technical, ethical, moral, political, 
or what you will. By processes of reasoning 
or experiment that we believe are logical, 
we reach conclusions satisfactory at least to 
ourselves. But once a conclusion has been 
attained the chain of logic that it took us 
so much effort to link up is rapidly forgotten. 
The conclusion sticks—to merge imper- 
ceptibly as the years pass into a prejudice. 
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Moreover, we also take much on faith from 
those whom we admire, being either too lazy 
or having insufficient leisure to think out the 
answers for ourselves. These opinions, too, 
merge imperceptibly into prejudices and the 
uncertain means by which they were acquired 
are quite forgotten in the growing conviction 
that they must be right. But with the pass- 

age of time in a changing world the very 
bases upon which our original conclusions 
were, perhaps justly, founded may well have 
slipped away. 'The compounding of the steam 
engine, proved worthless by practical exper- 
ience in Watt’s day, became essential to high 
efficiency as steam pressures rose. Yet even 
practical experience was barely sufficient to 
prove the point to some of those who had been 
convinced of the opposite by earlier experi- 
ence. Not until the coming of the steamship 
challenged the supremacy of sail did the 
traditional lore of the builders of sailing ships 
give way so that sailing ship design made 
more progress in the last twenty years of 
its supremacy than it had made in the whole 
preceding century. In the early days of the 
steam engine it was even believed by some 
engineers that the crank could not be applied 
to engines. John Stewart, for instance, 
in the “ Philosophical Transactions,” remarks 
“the crank or winch is a mode of obtaining 
the circular motion which naturally occurs 
in theory, but in practice it would be 
impossible from the nature of the motion of 
the engine, which depends on the force of the 
steam and cannot be ascertained in its length ; 
therefore, on the first variation the machine 
would either be broke to pieces or turned 
back.” Nor is the need to challenge the 
accuracy of current doctrine the less necessary 
in more detailed matters. How often does 
a point in design become unalterably settled 
for many years as the consequence of some 
very unfortunate or some particularly satis- 
factory experience, as that only a plain bear- 
ing can carry shock loads, that only one par- 
ticular lubricant will stand up to the con- 
ditions of a heavily loaded axlebox, or that 
only steel made to a special and unusual 
specification is suitable for a certain forging ? 
Such prejudices can only be broken by those 
with the courage to support what seems to 
others a mere foolish innovation. 

Nowhere, perhaps, is the spirit of criticism 
more alive than in youth, allied though it 
often is—a curiously human paradox— 
with the most obstinately maintained and 
least well-founded prejudices. Yet nowhere, 
unfortunately, can that critical challenging 
spirit find a less congenial air than at those 
places of academic institution at which the 
young learn the fundamentals of our great 
profession. The blame is not to be laid upon 
the professors. It is, after all, a necessary 
character of fundamentals that they should 
be as far beyond the reach of challenging 
criticism as anything within the field of 
science well can be. Thus youth must bear 
for a‘time the frustration of its critical 
instincts. But it can take heart in the promise 
of the future. To question the validity of 
theories and of experiments that have stood 
the test so long of practicdl utility may be 
plainly ridiculous. To tilt at such laws as 
those of thermodynamics may be to act like 
Don Quixote before the windmills. But let 
youth keep its rapiers keen and bludgeons 
heavy until the time comes to enter industry 
itself. There, in the practice of engineering 
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and in the living of life outside the pro- 
fession, it will find plenty of scope for the 
adventures of critical thought. For in the 
living of life we have the assurance of 
good Sir Thomas Browne that “there is 
yet after all the Decrees of Councils and 
the niceties of the schools, many things 
untouch’d unimagin’d wherein the liberty of 
an honest reason may play and expatiate 
with security and far without the circle 
of an Heresie.” 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


STANDARDISATION OF WORDS AND 
* ABBREVIATIONS 


Sir,—In your issue of September 3rd, 
Commander Smith raises an important subject 
which is in urgent need of clarification. 

I have been concerned in the editing and 
presentation of national reports of an important 
Industrial Committee with which I am asso- 
ciated. Some time ago we standardised on B.S. 
560 for all symbols as far as practicable with 
beneficial results. I say as far as practicable 
because B.S. 560, even with the 1945 amend- 
ments, is still lacking in guidance on a number 
of important abbreviations, not the least of 
which is an expression for “ pounds per square 
inch.”’ It will be noted that the Fuel Efficiency 
Committee have adopted the expression “‘ p.s.i.”” 
in their publications. I am in favour of this 
but I would remind Commander Smith that the 
American Institute of Chemical Engineers, in 
“Standard System of Nomenclature for 
Chemical Engineering Unit Operations,” are, in 
my view, correct in retaining full stops after 
letters representing more than one word ; for 
instance, p.s.i., not psi, and B.T.U., not btu. 
On the other hand, they go rather too far in 
retaining full stops after every abbreviation. It 
is important that more general use should be 
made of the authoritative indications as given 
in B.S. 560. 

Other sources of considerable confusion are 
the method of indicating the dimensions of a 
rectangular box or tank, and the expressions 
for thermal conductivity. In the absence of 
official guidance, I think the former is best 
expressed as length x width x height, or, say, 
3’ 6”x2’ 9” x1’ 6” high; the latter is best 
expressed by a combination of English and 
American practice ; for instance, B.Th.U./(sq. 
ft) (hr) (°F. per ft). There are strong mathe- 
matical grounds for preferring this to such 
expressions as ft/sec/sec, since the substitution 
of a solidus for “ per ”’ implies division. 

Roy F, Hayman 


Ealing, W.5, September 18th. 





EARLY ROAD ENGINES 

Sir,—The reference, made under the above 
heading, to copper boilers by your corre- 
spondent, Mr. J. G. Harley Gill, reminds me of 
an anecdote told me by the late Colonel Sir 
George Willis, M.I. Mech. E. 

During his service in India Sir George was 
appointed to the Bombay Mint shortly before 
World War I. . In considering the effects of the 
anticipated war on the Mint, it was realised 
that great increases in the production of coin 
would be required, hence corresponding in- 
creases in power would have to be provided. 
It was known that the.power plant had been 
installed during the first quarter of the nine- 
teenth century, and in the meantime had been 
the subject of an annual depreciation charge of 
20 per cent by the Government of India. The 
engines were particularly massive and after 
investigations were completed it was decided to 
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retain them.and operate at double the previous 


pressure. Thus the only work to be done was 
the provision of new boilers. After the installa- 
tion of the new boilers the old ones were 
examined, and found to be solid copper, exceed- 
ing lin in thickness. Now comes the interesting 
point. After alloying, the copper was turned 
into coin, whose value exceeded the initial 
purchase price of the original boiler plus the cost 
of the new equipment ! 

S. E. Trice 

Liphook, Hants, September 14th. 





The Royal Engineers 
Transportation Centre 


On Wednesday, September 15th, the Trans- 
portation Training Centre of the Royal Engi- 
neers, Longmoor Camp, Liss, Hampshire, was 
thrown open to give the general public an 
opportunity to see how the transportation 
responsibilities of an Army are carried out in 
time of war. Longmoor has been used for the 
training of railway troops for some twenty-five 
years and, with the ever-increasing importance 
in war of adequate. transportation, the Centre 
has now acquired another wing on Southampton 
Water, where training in the port side of trans- - 
portation is carried out. An interesting pro- 
gramme of demonstrations given during the day 
included ramp wagon loading and unloading, 
track laying, breakdown crane operation, 
diving, &c. In addition, visitors were given an 
opportunity to inspect the various workshops, 

running sheds, lecture halls, &c., where an 
insight was given into the theoretical and prac- 
tical sides of training. Particular efforts are 
now being directed to the recruitment of men 
for the R.E. (Transportation) Units of the 
Supplementary Reserve. In peace the trans- 
portation needs of the Army are met by the 
civil organisations, and Transportation Units 
of the Regular Army are only a nucleus. For 
war, expansion of the service takes the form of 
units of the Supplementary Reserve. For these 
port and railway units the Army must be able 
to draw on trained men from the civil trans- 
port organisations, and under the scheme civil 
ports and railways are asked to sponsor units 
of various types. The officers and men in each 
unit are to a large extent, therefore, drawn from 
the same railways or groups of ports. As each 
unit may be recruited from the length and 
breadth of a railway region or from a group of 
ports, there is no question of having local drill 
halls and weekly drills. Instead there is a fixed 
annual training period of fifteen days carried 
out at the Centre, which forms the head- 
quarters of the whole of the Supplementary 
Reserve. Railway units go to Longmoor and 
port units to Marchwood. 


, ——>-——' 
BOOKS RECEIVED 


The Industrial Environment and its Control. By 
J. M. Dallavalle. London: Sir Isaac Pitman and 
Sons, Ltd., Pitman House, Parker Street, W.C.2. 
Price 30s 

Fractional Horsepower Electric Motors. By Cyril 
G. Veinott. Second edition. London: MecGraw- 
Hill Publishing Company, Ltd., Aldwych House, 
W.C.2. Price 30s. 

Walschaerts Valve Gear, By Henry Greenly. 
Revised by Ernest A. Steel. London: Percival 
Marshall and Co., Ltd., 23, Great Queen Street, 
W.C.2. Price 3s. 

Construction in Reinforced Conerete. By G. P. 
Manning. Second edition. London: Sir Isaac 
Pitman and Sons, Ltd., Pitman House, Parker 
Street, W.C.2. Price 15s. 

A First-Year Engineering Drawing. By A. C. 
Parkinson. Fourth edition. London: Sir Isaac 
Pitman and Sons, Ltd., Pitman House, Parker 
Street, W.C.2. Price 6s. 6d. 

Hlements of Strength of Materials. By S. 
Timoshenko and Gleason H. MacCullough. Second 
edition. London: Macmill&n and Co., Ltd., St. 
Martin’s Street, W.C.2. Price 21s. 

The Performance and Design of Alternating- 
Current Machines. By M. G. Say. Second edition. 
London: Sir Isaac Pitman and Sons, Ltd., Pitman 
House, Parker Street, W.C.2. Price 25s. 





THE ENGINEER 


Long Range Shovels and Draglines 
for Stripping 


By W. BARNES, M.1I.Mech.E. 
No. I—LONG BOOM SHOVELS 


| peer Big Stripper ” is probably the most 
+ amazing piece of labour-saving machinery 
ever introduced, certainly as far as power 
excavators are concerned. In particular it 
has made it possible to get hundreds of 


FIG. 1-LARGE BOOM STRIPPING SHOVEL—1899 


millions of tons. of coal in the U.S.A. and 
iron ore in Great Britain, which could not 
have been obtained commercially by any 
other means. From a comparatively small 
machine, weighing about 70 tons, ~first 
built and used in this country in 1899, it has 
developed progressively to machines weigh- 
ing from 1200 tons to 1500 tons, made and 
used in the U.S.A., which, under the con- 
trol of one man can do the work of about 
3000 men. 

Although Great Britain led the way, as 
with so many other things, the U.S.A., 
because of her great natural advantages and 
colossal schemes, coupled with her progressive 
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use of machinery, is now far ahead of us in 
the manufacture and use of big excavators. 

The purpose of this article is to deal 
briefly with the development of the big 
stripper and conclude with detailed descrip- 
tions of some of the latest excavators which 
are breaking all records for working ranges 
and outputs. 

The functions of a big stripper are two- 


fold; first to excavate the material and, 
secondly, to convey and dump it some dis- 
tance away from the machine. If an excava- 
tor is only required to excavate material and 
discharge it into trucks or wagons alongside 


the machine a short boom is used, only 
long enough in fact to cut the necessary 
working clearances and to reach over the 
trucks or lorries. A short boom means 
maximum cutting effort with a machine of 
given weight, as the longer the boom the 
greater the overturning effort. To counteract 
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this it is necessary to increase the weight of 
the machine or reduce the digging effort 
and capacities of the bucket, but unless 
great care is taken, the disadvantages may 
easily outweigh the advantages. 

Many minerals, notably certain iron ore 
deposits, coal seams and to a lesser degree 
tin deposits, have been laid down in shallow 
beds from about lft to upwards of 30ft 
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thick ; the latter depth is, however, exggp, 
tional and an average depth of thicknosg 
around $ft is usual in the opencast ¢oq} 
workings of the U.S.A., which have much jp 
common, as far as the method of working jg 
concerned, with the ironstone deposits of 
Great Britain, although the ironstone ayer. 
ages around 8ft to 10ft in thickness. The 
coal seams in this country are about the 
same thickness as those in the U.S.A., byt 
unfortunately not only do our coal seams 
dip much more steeply than those in the 
U.S.A., but many of the workable areas jp 
the U.S.A. are hundreds of times larger 
than ours. 

In every instance the minerals whether 
they are coal, iron ore or tin, are covered by 


FIG. 2—RECONSTRUCTED SHOVEL—1902 


sands, earth and rocks of all descriptions. 
Most of the deposits mentioned outcrop 
comparatively near to the surface, which 
means if the cover or overburden overlying 
the mineral is removed by the operation 
known as stripping, the mineral can be 
excavated by what is usually called the 
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opencast method of working. The stripping 
is carried out by driving a gullet or cutting 
through the overburden to expose a pre- 
determined width of mineral, which is then 
taken out. Another width of overburden is 
then removed, which is dumped into the 
space or cutting which was occupied by the 
strip of overburden and the mineral, before 
it was removed on the first cut. The 
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sequence of operations is then continued 
yntil all the mineral has been removed or, as 
more often happens, if the mineral seam dips 
or the surface rises, the depth of overburden 
pecomes either too deep for the stripping 
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sons, of Liverpool (now defunct), one for 
Lloyds Ironstone Company (Fig. 1),: the 
other for Alfred Hickman and Co., for use 
in their ironstone mines near Banbury. 
These, although small, were the forerunners 
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machine to remove or the cost of removing 
the overburden becomes uneconomical. 

Up to the end of the last century almost 
all opencast workings of coal in the U.S.A. 
and ironstone in Great Britain were carried 
out by means of hand labour. 

In the U.S.A. coalfields an old Otis steam 
shovel was tried in 1877, but after being used 
intermittently for three years it was dis- 
carded because its working ranges were too 
small. 

Lloyds Ironstone Company, of Corby, 
Kettering, now amalgamated with Stewart 


of the present-day huge strippers. They 
were fitted with booms 70ft long to take 
14 cubic yard buckets and weighed about 
70 tons. They were, of course, steam 
machines. The base was of similar construc- 
tion to that of a big steam crane, and was 
fitted with outriggers and jacks to provide 
the necessary stability when excavating. 
The boom and bucket arms were of lattice 
type construction and the thrust or racking 
gear on the bucket arm for regulating the 
thickness of cut, &c., consisted of a steam 
cylinder fitted between the bucket arms, of 
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and Lloyds, Ltd., was the first to use exca- 
vators in the opencast ironstone workings of 
Great Britain. This was in 1895, when a 
Wilson ‘‘ Steam Crane Navvy” was used 
for excavating ironstone. In 1897 a similar 
excavator was used working in conjunction 
with a belt conveyor for removing the over- 
burden. 

These were followed in 1899-1900 by two 
long-boom stripping shovels, made by Wil- 





the type Wilsons were using upon their 
standard ‘‘crane navvies.” After the 
machines had been at work for about three 
years Lloyds Ironstone Company entirely 
reconstructed their machine. The work 
was carried out by Mr. A. R. Grosmith, their 
mechanical engineer. The reconstruction 
involved a new and larger bottom frame to 
dispense with the outriggers and jacks and 
the fitting of a larger slewing ring to provide 
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increased stability for a longer boom to 
increase the dump radius to 75ft (Fig 2). 
Separate engines for operating the slewing 
and racking motions were fitted to replace 
the slewing friction clutches and thrust 
cylinder on the original machine. Other 
interesting features which Grosmith intro- 
duced were wire ropes for operating the 
racking gear on the bucket arms and renew- 
able bucket teeth inserted into a cast steel 
lip (Fig. 3), which is now a feature on many 
excavators, large and small. 

It is also worth noting that Figs. 2 and 3 
are reproduced from recent photographs and 
the machine is still in use in Stewart and 
Lloyds ironstone mines at Corby. 

The next long-boom machine was con- 
structed by 8. Whitaker, of Horsforth, Leeds, 
in 1910-11, for Walter Scott, Ltd., for use in 
their ironstone mines at Scunthorpe. This 





FIG. 7—SUPERSTRUCTURE OF 8 - CUBIC 
YARD STRIPPER 


machine (Fig. 4) weighed about 80 tons and 
was fitted with a 55ft boom, later increased : 
to 65ft, and a 1? cubic yard bucket to dump at 
74ft radius. It is fitted with two double- 
flanged travelling wheels at each corner, 
which are mounted in oscillating frames. 
Jack screws are also fitted at the corners of 
the lower framing to increase the stabiliy 
of the machine when digging. Rope thrust- 
ing gear is applied to the bucket arms, of 
the type now used on many of the largest 
and smallest machines of the shovel type. 
A similar machine made by Wilsons was 
supplied to the Crosby Ironstone Company, 
of Scunthorpe, in 1916. This machine 
weighed 90 tons and was fitted with a 75ft 
boom and a 14 cubic yard bucket to dump 
at 80ft radius. Another Whitaker machine 
was purchased by the Crosby Ironstone 


‘Company in 1924. This machine weighed 


115 tons and was fitted with a 87ft boom and 
2} cubic yard bucket to dump at 102ft 
radius. The first machine made by Whitakers 
in 1910-11 is still at work and in good con- 
dition, although its working speed is slow 
by modern comparisons. The two later 
machines were scrapped in 1946-7. 

Dating from 1897, most of the overburden 
covering the ironstone was being removed 
by a combination of two machines, a standard 
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| pes “ Big Stripper ” is probably the most 
— amazing piece of labour-saving machinery 
ever introduced, certainly as far as power 
excavators are concerned. In particular it 
has made it possible to get hundreds of 
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millions of tons of coal in the U.S.A. and 
iron ore in Great Britain, which could not 
have been obtained commercially by any 
other means. From a comparatively small 
machine, weighing about 70 tons, first 
built and used in this country in 1899, it has 
developed progressively to machines weigh- 
ing from 1200 tons to 1500 tons, made and 
used in the U.S.A., which, under the con- 
trol of one man can do the work of about 
3000 men. 

Although Great Britain led the way, as 
with so many other things, the U.S.A., 
because of her great natural advantages and 
colossal schemes, coupled with her progressive 
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use of machinery, is now far ahead of us in 
the manufacture and use of big excavators. 

The purpose of this article is to deal 
briefly with the development of the big 
stripper and conclude with detailed descrip- 
tions of some of the latest excavators which 
are breaking all records for working ranges 
and outputs. 

The functions of a big stripper are two- 


fold; first to excavate the material and, 
secondly, to convey and dump it some dis- 
tance away from the machine. If an excava- 
tor is only required to excavate material and 
discharge it into trucks or wagons alongside 


the machine a short boom is used, only 
long enough in fact to cut the necessary 
working clearances and to reach over the 
trucks or lorries. A short boom means 
maximum cutting effort with a machine of 
given weight, as the longer the boom the 
greater the overturning effort. To counteract 
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this it is necessary to increase the weight of 
the machine or reduce the digging effort 
and capacities of the bucket, but unless 
great care is taken, the disadvantages may 
easily outweigh the advantages. 

Many minerals, notably certain iron ore 
deposits, coal seams and to a lesser degree 
tin deposits, have been laid down in shallow 
beds from about lft to upwards of 30ft 
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thick ; the latter depth is, however, excep. 
tional and an average depth of thickneg 
around 3ft is usual in the opencast oo, 
workings of the U.S.A., which have much jp 
common, as far as the method of working jg 
concerned, with the ironstone deposits of 
Great Britain, although the ironstone ayer. 
ages around 8ft to 10ft in thickness. The 
coal seams in this country are about the 
same thickness as those in the U.S.A., byt 
unfortunately not only do our coal seams 
dip much more steeply than those in the 
U.S.A., but many of the workable arcas ip 
the U.S.A. are hundreds of times larger 
than ours. 

In every instance the minerals whether 
they are coal, iron ore or tin, are covered by 


FIG. 2—RECONSTRUCTED SHOVEL—1902 


sands, earth and rocks of all descriptions. 
Most of the deposits mentioned outcrop 
comparatively near to the surface, which 
means if the cover or overburden overlying 
the mineral is removed by the operation 
known as stripping, the mineral can be 
excavated by what is usually called the 
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opencast method of working. The stripping 
is carried out by driving a gullet or cutting 
through the overburden to expose a pre- 
determined width of mineral, which is then 
taken out. Another width of overburden is 
then removed, which is dumped into the 
space or cutting which was occupied by the 
strip of overburden and the mineral, before 
it was removed on the first cut. The 
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sequence of operations is then continued 
until all the mineral has been removed or, as 
more often happens, if the mineral seam dips 
or the surface rises, the depth of overburden 
becomes either too deep for the stripping 
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sons, of Liverpool (now defunct), one for 
Lloyds Ironstone Company (Fig. 1);. the 
other for Alfred Hickman and Co., for use 
in their ironstone mines near Banbury. 
These, although small, were the forerunners 
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machine to remove or the cost of removing 
the overburden becomes uneconomical. 

Up to the end of the last century almost 
all opencast workings of coal in the U.S.A. 
and ironstone in Great Britain were carried 
out by means of hand labour. 

In the U.S.A. coalfields an old Otis steam 
shovel was tried in 1877, but after being used 
intermittently for three years it was dis- 
carded because its working ranges were too 
small. 

Lloyds Ironstone Company, of Corby, 
Kettering, now amalgamated with Stewart 


of the present-day huge strippers. They 
were fitted with booms 70ft long to take 
14 cubic yard buckets and weighed about 
70 tons. They were, of course, steam 
machines. The base was of similar construc- 
tion to that of a big steam crane, and was 
fitted with outriggers and jacks to provide 
the necessary stability when excavating. 
The boom and bucket arms were of lattice 
type construction and the thrust or racking 
gear on the bucket arm for regulating the 
thickness of cut, &c., consisted of a steam 
cylinder fitted between the bucket arms, of 
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and Lloyds, Ltd., was the first to use exca- 
vators in the opencast ironstone workings of 
Great Britain. This was in 1895, when a 
Wilson ‘Steam Crane Navvy” was used 
for excavating ironstone. In 1897 a similar 
excavator was used working in conjunction 
with a belt conveyor for removing the over- 
burden. 
These were followed in 1899-1900 by two 
long-boom stripping shovels, made by Wil- 





the type Wilsons were using upon their 
standard ‘‘crane navvies.” After the 
machines had been at work for about three 
years Lloyds Ironstone Company entirely 
reconstructed their machine. The work 
was carried out by Mr. A. R. Grosmith, their 
mechanical engineer. The reconstruction 
involved a new and larger bottom frame to 
dispense with the outriggers and jacks and 
the fitting of a larger slewing ring to provide 





315 





increased stability for a longer boom to 
increase the dump radius to 75ft (Fig 2). 
Separate engines for operating the slewing 
and racking motions were fitted to replace 
the slewing friction clutches and thrust 
cylinder on the original machine. Other 
interesting features which Grosmith intro- 
duced were wire ropes for operating the 
racking gear on the bucket arms and renew- 
able bucket teeth inserted into a cast steel 
lip (Fig. 3), which is now a feature on many 
excavators, large and small. 

It is also worth noting that Figs. 2 and 3 
are reproduced from recent photographs and 
the machine is still in use in Stewart and 
Lloyds ironstone mines at Corby. 

The next long-boom machine was con- 
structed by 8. Whitaker, of Horsforth, Leeds, 
in 1910-11, for Walter Scott, Ltd., for use in 
their ironstone mines at Scunthorpe. This 





FIG, 7—SUPERSTRUCTURE OF 8 - CUBIC 
YARD STRIPPER 


machine (Fig. 4) weighed about 80 tons and 
was fitted with a 55ft boom, later increased 
to 65ft, and a 13 cubic yard bucket to dump at 
74ft radius. It is fitted with two double- 
flanged travelling wheels at each corner, 
which are mounted in oscillating frames. 
Jack screws are also fitted at the corners of 
the lower framing to increase the stabiliy 
of the machine when digging. Rope thrust- 
ing gear is applied to the bucket arms, of 
the type now used on many of the largest 
and smallest machines of the shovel type. 
A similar machine made by Wilsons was 
supplied to the Crosby Ironstone Company, 
of Scunthorpe, in 1916. This machine 
weighed 90 tons and was fitted with a 75ft 
boom and a 1} cubic yard bucket to dump 
at 80ft radius. Another Whitaker machine 
was purchased by the Crosby Ironstone 


‘Company in 1924. This machine weighed 


115 tons and was fitted with a 87ft boom and 
2} cubic yard bucket to dump at 102ft 
radius. The first machine made by Whitakers 
in 1910-11 is still at work and in good con- 
dition, although its working speed is slow 
by modern comparisons. The two later 
machines were scrapped in 1946-7. 

Dating from 1897, most of the overburden 
covering the ironstone was being removed 
by a combination of two machines, a standard 
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excavator of the shovel type loading on to 
a conveyor to obtain the necessary dumping 
reach. The maximum depth of overburden 
which could be removed by the transporter 
method of working was around 25ft and 
involved the use of two machines, one of 
which, the transporter, occupied valuable 
dumping space in the bottom of the workings. 
The two machines were therefore gradually 
replaced by long-boom shovels and more 
recently by long-boom draglines. 

The next important move was made 
during the 1914-18 war, when Lloyds Iron- 
stone Company and the Cranford Ironstone 
Company purchased two long-boom Bucyrus 
stripping shovels from the U.S.A. in order 
to increase our wartime output of ironstone. 


FiG. 8-CONTROL VALVES FOR HYDRAULIC 
RAMS 


Then, in 1922, Ruston and Hornsby, Ltd., 
built a big stripping shovel weighing about 
356 tons (Fig. 5), similar in design to the 
Bucyrus shovel at Cranford. Known as 
the Model “‘ 300,” it was fitted with an 80ft 
boom and 6 cubic yard bucket to dump at 
94ft radius. This machine was purchased 
by Lloyds Ironstone Company, and is still 
being used by Stewart and Lloyds, Ltd., 
at Corby. It is mounted on four-wheeled 
bogies, one at each corner, although two of 
them are actually carried on a long beam 
pivoted at the centre to provide a three- 
point suspension, designed to reduce the 
twisting strains in the lower framing when 
the machine is travelling over or working on 
uneven ground. Each end of the suspension 
beam is fitted with jack screws between the 
top of the beam and the underside of the 
framing. When the machine is travelling 
the screws are slacked off to allow the three- 
point suspension to function. 

When the machine is in position for 
digging the jack screws are again tightened 
so that the digging reactions are transmitted 
to the bogies, wheels and rails upon which the 
machine is travelled. 


THE Rapier “5360” 


The largest stripping shovel made in 
Great Britain is the Model “5360” Rapier, 
made by Ransomes and Rapier, which weighs 
about 650 tons, and is fitted with an 8 cubic 
yard bucket on a 104ft boom, or, alterna- 
tively, an 11 cubic yard bucket on a 93ft 6in 
boom (Fig. 6). Introduced in 1933, over a 
dozen are now in use in our ironstone fields. 
It is electrically operated by means of the 
Ward-Leonard system of variable-voltage 
control, which is now almost universally 
used on excavators of 100 tons or more in 
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weight. By the way, steam-driven excavators 
have been obsolete for about twenty years, 
having been superseded by diesel and elec- 
trical power, the former mainly for small 
machines and the. latter for large machines. 
The Ward-Leonard system of control is so 
well known that it is only necessary to say 
that the digging, swinging and thrustin 
motions are separately driven and controll 
by d.c. motors, each designed to meet the 
peculiar loading characteristics of each 
motion, and each motor receives its current 
from separate generators, each of which is 
designed to match its associated motor. The 
simultaneous operation of any of the motions 
can thus be carried out without the power 
of one motion encroaching on any of the 
others. Another very useful characteristic 
is the automatic adjustment of loads and 
speeds to give high torques at low speeds 
and high speeds with low torques, so much 
so that the maximum torque can be held if 
the motors stall, without damage to the 
electrical equipment. On the Model “5360 ” 
Rapier, as on most other Ward-Leonard 
machines, the various generators are mounted 
on a.common base across the rear end of the 
superstructure (Fig. 7) to make up a self- 
contained unit, which on this particular 


' machine, consists of a 945-kVA synchronous 


motor taking high-tension current at 3300V, 
a 400-kW hoist generator, a 295-kW swing 
generator, and a 135-kW crowd generator. 
The hoisting or digging motion is driven 
by two separate motors, each rated at 225 
h.p., connected permanently across the 
hoist generator. Two separate motors, each 
of 125 h.p., supply power to the swing motion, 
and a single motor of 125 h.p. is used for 
the crowd motion. 

The auxiliary electrical equipment includes 
a self-contained motor-driven air compressor 
unit, and a friction hoist driven from an 
8 h.p. motor fitted on the boom above the 
crowding gear to handle any lifts by means 
of a triangulated crane jib and mast fixed 
to the boom (see Fig. 6). The bucket door 
trip is power operated by means of a small 
motor mounted on the underside of the boom. 
An oil pump to supply pressure to an 
hydraulic levelling device is mounted on the 
lower framing. 

All brakes and clutches are air operated, 
the air being controlled by magnet valves. 

The weight of the machine is taken on 
four-wheeled bogies mounted under each 
corner of the bottom frame. For travelling 
or working on uneven ground, an hydraulic 
equalising device is fitted to each corner 
of the machine. This consists of a heavy 
piston or ram loosely connected to the top 
of each bogie by a spherical bearing. The 
ram, which is around 2ft in diameter, operates 
in a forged steel cylinder mounted in each 
corner of the bottom framing. The rams 
are operated by means of a motor-driven 
hydraulic pump in the lower framing with 
an auxiliary hand pump for use in an 
emergency. The hydraulic oil system is 
connected to each cylinder so that any one 
or two of the rams can be operated inde- 
pendently. When the machine is travelling 
all the valves are opened so that the rams 
with their connecting bogies are free to 
rise and fall according to the contour of 
the ground. When the machine is in position 
for digging it islevelled by raising or lowering 
the corners of the machine by means of the 
hydraulic rams operated through control 
valves conveniently placed on the lower 
framing (Fig. 8). When the machine has 
been levelled all the valves are closed to 
lock the oil in the flow pipes and prevent 
further vertical movement of the rams. 

The boom consists of two heavy all-steel 
box girders strongly joined together by 
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means of plating with a space between them 
to accommodate the bucket arm which jg 
of the single-arm type, operating between 
the two boom girders by means of racks and 
pinions. 

The bucket arm is of composite steel and 
wood construction and is connected to the 
bucket by means of a swivelling trunnion, 
spring mounted to take some of the twist 
from the bucket arms if the digging load jg 
concentrated more or less on the corner teeth, 

The bucket or dipper, as it is sometimes 
called (Fig. 9), to distinguish it more clearly 
and avoid possible confusion with the bucket 
on a dragline, is heavily constructed with 
& manganese steel front carrying heavy 
renewable and reversible manganese steel 
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teeth. The bucket back, carrying the con- 
nections for the arm, pitch braces to 
adjust the digging angle, and the hinges 
for the door, is a one-piece alloy steel casting. 
The bucket is necessarily heavy to resist 
the stresses set up by the digging pull of 
about 70 tons. It is heavier, in fact, than the 
weight of material in a heaped bucket. 
Aluminium alloy buckets have been tried 
to reduce the weight and enable larger 
buckets to be fitted, but they were not a 
success and have been discarded both in 
this country and in the U.S.A. 

As a matter of interest the weight of an 
8 cubie yard bucket is 13 tons and the weight 
of an “aluminium” bucket of 11 cubic 
yards capacity was 11 tons. The leading 
working dimensions of the Rapier “ 5360” 
are as follows :— 





Max. ‘ 
dumping | dumping 
sadies height 


ft in ft in 
117 0 70 0 
103 0 63 0 


Length of|Length of Max. 
boom bucket 


arm 


Capacity of 
Bucket 
Cubic yards; ft in ft in 
8 104 0 68 0 
ll 93 6 60 .0 

















(To be continued) 
a an 


Propvuction LossE8s THROUGH RHEUMATISM.— 
Research work which the Empire Rheumatism 
Council is carrying out at present is aimed at reduc- 
ing the 3,000,000 weeks of work lost every year in 
industry by the insured population alone through 
rheumatic diseases. An investigation is being 
conducted into the incidence of rheumatoid 
arthritis, and @ full-scale survey of 1000 cases and 
1000 controls is being made. In announcing this 
research work, the Empire Rheumatism Council 
states that it is always available to industry for 
advice on what measures can best be taken to 
lessen the liability of workers to rheumatic afflictions. 
Its address is 5, New Court, Lincoln’s Inn, London, 
W.C.2. 
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The S.B.A.C. Flying Display and 
Exhibition 


No. Il—({Continued from page 285, September 17th) 


URNING from our account of the new 
aircraft which were flown at Farnborough 
at the Flying Display of the Society of British 
Aircraft Constructors, we shall describe two 
new propeller-turbine engines, which were 
centres of interest in the “ Static Exhibition.” 


THe Naprer ‘“ Narap”’ 


The Napier ‘‘ Naiad”’ is that firm’s first 
fully developed gas turbine unit, and four 
prototype engines have been built. It is 
designed for use with a fully feathering braking 





quarter of the air going directly to the centres 
of the chambers and the remainder passing 
around the outside to assist cooling before 
being led into the chambers through radial 
holes. The gases are then directed to the 
turbine and discharge through a jet pipe. 
Igniter plugs are fitted to two of the combustion 
chambers for starting, but only one is necessary, 
as there are flame propagation tubes inter- 
connecting all five chambers; the other igniter 
plug is available as a standby. 

Control of the engine is through a single 


NAPIER ‘*‘NAIAD"’ 1500 8.H.P. TURBO-PROPELLER ENGINE 


propeller. Thrust, additional to that of the 
propeller, is obtained by directing the turbine 
exhaust to atmosphere in the form of a jet, 
the addition being up to 6 per cent of the pro- 
peller output, according to flight conditions. 
The total effective full power is about 1590 
b.h.p. for take-off, and the unit is but 28in 
in diameter, with a weight of 1095 lb. Its 
small overall diameter is, of course, made 
possible by incorporating an axial flow com- 


lever, which selects the appropriate speed of 
rotation for optimum output by regulating the 
stroke of a reciprocating fuel pump. The various 
accessories are mounted on the propeller reduc- 
tion gear casing and are driven from those 
gears, but an auxiliary shaft may be used to 
drive further items if required. An external 
oil tank is not required, since the rear gear 
casing acts as a reservoir with sufficient capa- 
city for all purposes. The engine is mounted 
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is required for the propeller drive. This in 
turn involved careful design work in dissipating 
heat. The reduction of 14 to 1 is effected - 
through a single intermediate stage. A central 
input pinion coupled to the compressor shaft 
meshes with a pair of large wheels splined to 
quill shafts, on which are pinions meshing 
with the final drive wheel bolted to the air- 
screw shaft. Pinions on the tails of the quill 
shafts drive the auxiliaries, as shown in the 
cutaway view reproduced. 

The method of mounting the engine has 
necessitated a certain amount of articulation 
between the three main elements of the rotating 
system—propeller shaft, compressor shaft and 
turbine shaft. The compressor is carried in a 
gimbal assembly at its rear end and in a self- 
aligning roller bearing at its front end, the 
shaft connections being made with annular 
couplings. 

Compression is in twelve stages, with an 
overall ratio of 5-5 to 1. The compressor 
casing is a light alloy drum, split longitudinally, 
and the stator rings, also split, are bolted radi- 
ally into the casing. Blades for the rotor and 
stator are of aluminium-bronze. The turbine 
has two stages, and rear support for its assembly 
is provided by a ball thrust bearing in the 
hub of the rear turbine wheel casing. Air 
tapped from the compressor is directed so as 
to cool the turbine discs. 


Tue Bristou ‘“‘ Proteus ”’ 


The release of preliminary details of the 
Bristol ‘‘ Proteus’ 3500 h.p. turbo-propeller 
engine and the opportunity of inspecting it 
at the Exhibition, is welcome, for it has been - 
chosen to power the two largest types of air- 
craft at present under construction by the 
British aircraft industry—the 130-ton Bristol 
‘“* Brabazon 1,” Mk. II, and the 140-ton Saunders 
Roe “§S.R. 45” flying-boat. It has been 
specifically designed to give a high power output 
for a comparatively small overall size of engine 
and to maintain a particularly low fuel consump- 
tion. 

The compressor is a combined axial and 
centrifugal unit, disposed in the centre of the 
engine, with eight combustion chambers ar- 
ranged about it. Air enters at the rear of the 
compressor and traverses the axial compressor 
before passing through the centrifugal stage 
and being delivered to the combustion chambers. 





pressor. As mentioned in our recent article 
on the Vickers ‘‘ Viscount” airliner, four 
“ Naiad”’ units are intended for the second 
prototype aircraft, and for such light transport 
aircraft this new engine should offer consider- 
able advantages. 

Accompanying illustrations show the exterior 
of the engine and its internal ment. 
Full advantage is taken of ram effect by the 
use of an annular air intake to the compressor. 
The com: r delivers air to five detachable 
parallel-sided combustion chambers, about a 
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from a central ring bolted to a centre support 
plate, embodying a fireproof bulkhead, separat- 
ing the compressor bay from the combustion 
ay. 
Of particular interest is the hollow, ducted 
propeller spinner, which weighs 53 Ib. The 
weight penalty of this type of spinner may be 
30 lb, but intake efficiency is said to be improved 
by about 20 per cent as against a more conven- 
tional intake. The maximum take-off speed 
of rotation of the turbine is 18,250 r.p.m., 
and therefore considerable reduction in speed 


The reversal of the direction of the airflow 
from forward through the compréssor to rear- 
ward through the combustion chambers reduces 
the length of the engine considerably. The 
hot gases then pass through two separate tur- 
bines, which, respectively, drive the com- 
pressor and propeller. As on the smaller 
“* Theseus ”’ turbo-propeller engine, the com- 
pressor and propeller turbines are mechanically 
entirely separate, an arrangement sometimes 
referred to as a “‘ free-turbine.” It results in 
simplification of the propeller system, makes 
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engine starting easier, and permits a much 
smaller starter motor to be used. 


Twin-CouPLED “‘ Proteus ”’ Unit 


For the “ Brabazon” and “S.R.45”’ air- 
craft, a twin-coupled “‘ Proteus’ power unit 
has been developed. We reproduce herewith 
an arrangement drawing and a photograph 
of a model shown on the Bristol stand, illus- 


MODEL OF BRISTOL ‘* PROTEUS’ 


trating the construction and installation of this 
powerful unit. The unit consists of two engines 
arranged with their shafts parallel and driving 
a coupling gearbox, which, in conjunction with 
a reduction gearbox, drives two co-axial shafts 
for contra-rotating propellers. Aircraft acces- 
sories are driven from the coupling gearbox 
through a shaft and bevel box, which may be 
used to drive a cabin blower or generator. 
Provision is made for additional drives to 
accessories outside the engine bay. Oil pumps 
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gear and propeller shafts are enclosed in a 
faired stalk, which projects forward of the wing. 
The air intakes are situated in the leading edge 
of the wing on each side of the propeller stalk, 
where advantage is taken of the aircraft speed 
and the propeller slipstream ram _ pressure. 
Since the air intake is toward the rear of the 
engine, the engine air is led by the intake ducts 
to a plenum chamber, which surrounds the air 


COUPLED ENGINE INSTALLATION 


intake of the coupled pair in order to provide 
a uniform air entry to the engines. 

Coupling Gearbozx.—The two engines are 
arranged side by side with their centres approxi- 
mately 42in apart and attached to the coupling 
gearbox, a large three-part cast aluminium 
casing, housing the first stage of the trans- 
mission gearing, together with various ancillary 
drives. The gear train comprises double helical 
pinions driven directly by each power turbine, 
each meshing with an idler in turn in mesh with 
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built into the gearboxes provide lubrication 
for the gears and drives so that each coupled 
unit is completely self-contained. 

The small diameter of the engines and their 
compact layout permits the coupled unit to 
be installed entirely within the wing, thereby 
reducing interference with the aerodynamic 
properties of the wing itself. The reduction 


a single output gear. The reduction ratio is 
3-2 to 1. 

Connection between each power turbine 
shaft and its pinion is through a dog clutch, 
which may be hydraulically disengaged by 
remote control to isolate a turbine in such an 
emergency as turbine failure. The design of 
the isolating clutch is such as positively to 
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prevent engagement while in flight. ‘Torque. 
meters are incorporated in the drives from both 
turbine units, which depend for. their actioy 
upon the bearing reaction imposed due to tooth 
loading, the minute displacement occurriy 
being balanced against a measuring load deye. 
loped in a hydrautic cylinder, Oil for this 
system is supplied by a special pump. 

At the two extremities of the gearbox casing 
are electric starter motors for the turbine 
units. They drive, through bevel and spy 
gears, with the usual claw type of starter dog, 
the turbine compressor rotors. The starting 
sequence in no way differs from that normally 
employed for jet engines. It will be seen there. 
fore that, directly one turbine-compresgor 
unit starts, the propellers rotate and the power 
turbine of the second unit also rotates. Opera. 
tion of the second starting sequence will then 
bring in the second turbiné unit, the output 
from the second power turbine thereafter being 
added to that of tho first. 

The main output gear is carried upon a 
splined shaft at the rear of which is a secondary 
gear train driving the aircraft accessory gear. 
box shafting and the transmission gear lubri- 
cating oil pumps. 

Primary Drive.—So that the contra-reduc. 
tion gearbox may be mounted as close to the 
propellers as possible, the drive from the 
coupling gearbox main output shaft is extended 
forwards by means of a tubular drive shaft, 
This shaft runs at approximately 3500 r.p.m, 
and takes the form of a large diameter tube 
with a flexible coupling at each end. These 
couplings are necessary in order to accommodate 
small degrees of malalignment due to flexure 
of ‘mountings, &c., under flight loads. Incor- 
porated with the output shaft of the coupling 
box is a propeller parking brake drum and shoes, 
which can be applied by an electric actuator, 
through a torsion bar spring arrangement 
which prevents the application of excessive 
torque loads. 

‘** Contra”? Gearbox.—This gearbox is built 
as a complete unit, self-contained in every way 
except that it derives its oil supply from the 
coupling gearbox pump. The design embodies 
five layshafts equally disposed around the 
common centre line of the input and. propeller 
shafts. The five layshafts are carried in plain 
bearings housed in spiders or diaphragms 
forming part of the main gearbox casing. Each 
layshaft carries three pinions. The pinion 
on the input shaft drives the layshafts by the 
rearmost of the three pinions, whilst the centre 
and forward pinions drive respectively the 
inner and the outer propeller shafts. The 
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drive for the outer shaft is through an internal 
gear of large diameter. Thus, the direction 
of rotation of this shaft is opposite to that of 
the inner propeller shaft. The ratio between 
the input shaft and both propeller shafts is 
3-7 to 1, making an overall ratio between tur- 
bines and propellers of 11-9 to 1. The whole 
gear assembly is housed in a cast light metal 
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case With a forward extending nose in which 
are carried the front propeller shaft roller and 
pall bearings. 

Provision is made for electrically synchro- 
nising the engines. For this purpose each power 
nit drives @ synchronising alternator, of which 
the frequency of output is a function of speed. 
Correction of speed is effected by means of a 
corrector motor of the differential type, deriv- 
ing its power from the alternator associated 
with the ‘‘ master ’’ engine, together with that 
of the engine under control. This motor 
trims the setting of the constant speed unit, 
which in turn corrects propeller pitch by an 
appropriate blade angle change. 

Mounting._-The turbine units are attached 
through the steel centrifugal compressor hous- 
ing and turbine accessory housing to the 
coupling gearbox. A rigid unit is thus formed 


Twenty-One Years 


T was appropriate that the coming-of-age 
of metal rectifiers should have been marked 
recently by a visit of technical press repre- 
sentatives to the Chippenham works of the 
Westinghouse Brake and Signal Company, 
Ltd. For, ever since the original discovery 
of the rectifying property of a copper-oxide 
film, this company has been closely associated 
with many of the subsequent developments 
in metal rectification. An apt introduction 
to the recent visit, therefore, was a small 
exhibition of Westinghouse rectifier equipment 
and components, arranged to give a compact 
picture of the history of metal rectifiers and 
their numerous uses throughout industry. 
After inspecting the exhibition, the visitors 
made a quick tour of those departments of the 
Chippenham works that are concerned with 
the manufacture of copper-oxide and selenium 
rectifiers. 


Tue Coprer-OxIpdE RECTIFIER 


Like many other important inventions, 
the copper-oxide rectifier was the outcome of 
a great deal of intensive work rewarded by a 
somewhat fortuitous discovery. It was a few 
years before the 1914-1918 war that the 
Westinghouse Brake and Signal Company 
began its search for some simple alternative to 
rotary machines for converting alternating 
current to direct current for railway signalling. 
Years later, in 1922, an associate American 
company, in its efforts to improve railway 
signalling, was trying to develop a photo- 
sensitive relay capable of indicating directly 
at a remote point whether a light signal was 
“off” or “on.” During this work on the 
copper-oxide film, came the accidental dis- 
covery that its electrical resistance was ex- 
tremely high in one direction and very low in 
the opposite direction. The possibility of using 
this property for a.c.-d.c. rectification was at 
once appreciated and the first British patent 
on the copper-oxide rectifier was taken out in 
1923. 

By 1925 the newly-developed rectifier was 
developed commercially for railway signalling, 
where it was used for battery charging, for the 
operation of train describers, and banner sig- 
nals and for track circuiting. 

Further intensive development work led to 
a number of improvements in the manufac- 
turing processes of the rectifier elements and 
the year 1927 marks the general acceptance by 
the electrical industry of the Westinghouse 
rectifier as a practical and efficient static 
device for converting alternating to direct 
current. Thus, in 1927, the copper-oxide 
rectifier was used in the Ferranti trickle charger 
and the first all-mains radio produced by 
Grambrell. Small instrument rectifiers were 
first used in the same year by Everett Edg- 
cumbe and Co., Ltd., and by Ernest Turner 
Electrical Instruments, Ltd., to adapt their 
d.e. moving-coil instruments to read a.c. 
values directly. Metal rectifiers entered the 
field of industrial power in 1928, when the 
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which at once unites the two turbine units 
and forms a convenient member by which the 
whole power plant is carried. A triangular 
tubular structure, extending forward, carries 
the contra-gearbox. The whole engine assembly 
is secured to the aircraft wing by attachments 
picking up at left and right of the sub-unit 
above mentioned. These attachments are so 
designed as to accommodate all shear and yaw- 
ing loads. Nodding loads are accommodated 
through the medium of struts attached to 
the four extremities of the gearbox sub-unit, 
and extending rearwards to points on the nose 
ribs at or near to the main spar booms. The 
main attachments to the aircraft are so designed 
as to accommodate expansion of the gearbox 
in a lateral direction, thus avoiding transmission 
of stresses from thermal causes to the aircraft 
structure. 


of Metal Rectifiers 


first three-phase rectifier was buil§ for operating 
a d.c. motor. 

Metal rectifiers found fresh applications in 
1929, including their first use for telephony, in 
metering circuits, while in railway practice 
the scope of the new device was extended by 
installing a rectifier equipment at the Victoria 
and Exchange Station, Manchester, for the 
direct operation of d.c. point machines. In 
the same year the first dust extraction plant, 
using metal rectifiers, was erected by Ferranti, 
Ltd., at Avonmouth. 

Another new application in 1929 was at the 
Westinghouse works, Chippenham, for electro- 
plating power supply. Progress in this par- 
ticular field was rapid. In 1934 the first fan- 
cooled rectifiers for heavy current supplies 
were introduced anda typical electro-plating rec- 
tifier equipment of this period gave an output 
of 12,000A. Thereafter, the growing use of 
metal rectifiers in the electro-plating industry 
can be gauged by the fact that to-day the aggre- 
gate rating of Westinghouse equipment in- 
stalled is 3,000,000A. 

On the light-current side, metal rectifiers 
made substantial contributions to technical 
progress. In 1930 these rectifiers were first 
used to operate teleprinter motors and this 
system is still current practice. Two years 
later small units for the rectification of radio- 
frequency waves were. introduced and were 
soon being widely used as second detectors in 
superheterodyne receivers, and in automatic 


~volume control, as well as battery economy 


rectifiers. A new development, in 1935, was 
the introduction of a high-voltage, low-current 
rectifier for operating X-ray equipment. 
The plant installed at Hammersmith Hospital 
was designed to work at 400,000V. 

On the purely technical side, the period from 
1927 to 1939 was full of interest. Advances 
were made in several directions, of which only 
two can be referred to here. One of the earliest 
preoccupations of Westinghouse engineers was 
to design a satisfactory automatic constant 
potential rectifier for maintaining a constant 
output voltage irrespective of changes in load 
current or mains voltage. It was not until 1938, 
however, that a successful equipment was 
developed in the form of the now well-known 
** Westat ” constant voltage rectifier. Since 
then many thousands of these units, with out- 
puts up to 3-6kW, have been built, mainly 
for floating battery systems. 


THe SELENIUM RECTIFIER 


The second advance, the introduction of the 
selenium rectifier, which had so profound an 
effect on metal rectifier practice, was the 
result of many years of research and develop- 
ment work. In fact, the selenium rectifier 
had been studied for almost as long as the cop- 
per-oxide unit. Selenium rectifiers were made 
in 1927-35, but these early products were 
unsatisfactory because they had an unstable 
reverse characteristic. By 1939 a solution to 
the problem had been found, the associated 
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production difficulties had been overcome, and 
a plant had been laid down for the manu- 
facture of the ‘‘ Westalite ” selenium rectifier. 
For a given output the selenium rectifier was 
smaller, cheaper and more efficient than the 
copper-oxide rectifier, and, being suitable for 
use under oil, it rapidly replaced its predecessor 
for all power applications. Nevertheless, the 
copper-oxide rectifier remained superior to 
the selenium rectifier for use in h.f. circuits, 
for modulators and demodulators, and for use 
in instruments. In addition, it is still used in 
large numbers for polarising relays and for 
absorbing inductive discharges in telephone 
line circuits. 

Wartme research and subsequent develop- 
ment work led to the introduction, in 1946, 
of the double-voltage rectifier. With an effi- 
ciency of over 90 per cent, this rectifier has 
made it possible to build equipments with 
outputs of over 1000kW. 

The history of metal rectifiers has, from the 
very first, been closely associated with the 
telephone and radio industries, and 1948 saw 
the introduction of a new design of rectifier 
equipment as the h.t. unit in television receivers. 
One of these ‘‘ Westeht ”’ units, with its special 
resistance-capacitance circuit, gives an output 
of 5kV from an a.c. input of only 350—-0-350V. 
Improvements made in manufacturing pro- 
cesses during 1948 have established an entirely 
new standard for high voltage units so that it 
is possible now, to obtain 10kV from a single 
tubular unit only 8in long and yin in diameter. 

In this brief review of the growth of the 
Westinghouse metal rectifier industry we have 
referred to a few only of the diverse applica- 
tions. Some idea of the extent of the industry 
can, however, be gleaned from the fact that, 
in the twenty-one years since the Westinghouse 
metal rectifier was first introduced commer- 
cially, equipments totalling 250,000kW have 
been supplied. This total is now being increased 
at the rate of more than 20,000kW every year. 
Much of this output is for export, and an 
interesting aspect of this overseas business is 
that Westinghouse metal rectifiers are being 
made. under licence in a number of countries 
in Europe, and the British Commonwealth, 
forming a valuable “ invisible ’’ export. 





Production of Compressed 
Sawdust Board 


For a number of years artificial board, made 
from a waste material such as sawdust bonded 
with resin, has been used in large quantities 
for building and industrial purposes. When 
produced by the usual methods the expense of 
the heavy presses required, and the fact that 
boards can only be pressed out within csrtain 
sizes, has imposed certain limitations. 

The technique of producing artificial board 
has been‘explored by the British Artificial Resin 
Company, Ltd., 3, Vere Street, London, W.1, 
and this company has now designed and 
built a pilot plant for continuous production. 

In this plant sawdust and resin are first 
mixed and stored in a large overhead hopper. 
The mixture gravitates down a chute on to a 
moving belt of paper on which it is spread to 
an even thickness. The paper first carries the 
mixture through a chamber in which the 
resin. content is plasticised by radio high- 
frequency waves. A second sheet of paper 
is fed on to the mixture which then passes 
along between a length of moving heated 
platens, wheré it is subjected to pressure and 
the temperature is maintained by infra-red 
rays. During the passage between the moving 
platens the resin content sets to bind the saw- 
dust and form a continuous length of hard board. 
As the board emerges from the machine it 
travels along a table and a circular saw cuts 
it to the required lengths. This saw is arranged 
to move longitudinally along a frame at the 
same speed as the board emerges from the 
platens, so that, as it cuts, there is no necessity 
to stop the flow of the board from the machine. 

By variation of the type and amount of resin 
and the class of sawdust used, boards having 
different physical properties can be made. 
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A Universal Testing Machine 


A 25-ron universal testing machine made 
by Tangyes, Ltd., of Smethwick, Birmingham, 
which we illustrate, is designed to carry out all 
types of tensile, compression, beam, shear and 
bending tests. This machine has a power 
stroke of 4in and the load faces of tensile test 
jaws can be set from l}in to 10}in apart by 
means of a simple hand-operated screw in the 
head gear. Beam tests can be carried out at 
18in, 24in and 36in centres, the respective 
maximum loads being 5, 15 and 20 tons, on 
beams up to 3fin deep. The compression and 
beam-testing gear is enclosed within a compart- 
ment forming the upper part of the cabinet 
base of the machine. 

An adjustable scale is fitted to the foot of 
the right-hand column to indicate the travel 
of the straining crosshead, and set below in 
the inclined face of the cabinet is a large, clear, 
indicating dial. The load is applied by a hand- 
lever-operated hydraulic pump in the base of 


UNIVERSAL TESTING MACHINE 


the machine. The load measuring device is 
quite separate from the hydraulic straining 
system, and the indicating dial can be read to 
the nearest $cwt throughout the load range. 
A metal diaphragm type load-measuring device 
is used in which the hydraulic pressure is 
generated behind the diaphragm without 
internal friction. 

Special self-aligning mountings are provided 
for the tensile and compression testing members 
to ensure that the specimens are at all times 
truly loaded. An adjustable armoured glass 
sereen fitted on the left-hand column can be 
swung into position during tensile tests to 
protect the observer against flying particles 
when the specimen breaks. When performing 
compression and beam tests an armoured glass 
panel in the top of the cabinet affords protection 
without obstructing the operator’s view. 

The makers point out that in addition to being 
adaptable for a wide range of testing, this 
machine is also well suited to a variety of 
pressing operations where sensitive and precise 
control is required, and also for forming opera- 
tions and straightening of shafts, &c. 

a eee 


Hartow New Town.—An exhibition of the 
Harlow New Town Development Proposals is to 
be opened at the Royal Institute of British Archi- 
tects, 66, Portland Place, London, W.1, on October 
23rd. 


THE ENGINEER 


Soil Erosion and Some Problems 


Connected with its Control* 
By J. A. VORSTER, B.Sc. (Pret.), M.Sc. (Iowa). 


Sor erosion is one of the major problems in 


modern agriculture. It is a problem of exceed- — 


ing perplexity and its solution is a matter of 
extreme urgency. Not only is it necessary to 
solve the problem for economic reasons, but 
in many regions the solution is a pre-requisite 
for the continued existence of the communities 
in those regions. 

Soil erosion is not a new phenomenon, but 
it certainly never before reached such universal 
proportions as during the present age. Luckily 
the entire world is awake to the problem. There 
is universal unanimity in the realisation of the 
problem and in the will to combat the danger. 
Erosion control is a major item on the agenda 
of organised agriculture everywhere. Better 
still, organisations outside agriculture are 
beginning to show an active interest, of which 
this conference is also proof. 

It is true that erosion is in the first place an 
agricultural problem, but a tremendous amount 
of erosion and run-off takes place from lands 
other than farm lands. As erosion is not a 
static but a spreading process, it is well that all, 
even those remotely concerned, should con- 
tribute to its eradication. 

To be able to offer the most valuable assist- 
ance a thorough knowledge of the causes and 
nature of this insidious evil is of paramount 
importance. _ Often well-meant and carefully 
planned schemes of control and prevention 
go awry through lack of precise knowledge of 
the nature of erosion. Such schemes frequently 
promote accelerated erosion, thus rendering 
the position worse instead of better. 

Knowledge of the problem has been vastly 
extended over the past two decades, and 
although it is as yet impossible to predict the 
amount of erosion loss and run-off from any 
particular piece of land with extreme accuracy, 
there is now sufficient qualitative knowledge 
to help in tackling the problem judiciously 
and to avoid falling into the many pitfalls 
on the road to efficient conservation. 


Symproms OF EROSION 


Erosion manifests itself in many ways. 
Very often the first signs that the process 
is well under way are the turbidity of the flood 
waters and streams and the silting of dams and 
ponds. These signs indicate that soil is 
definitely being removed from the land. 
Absence of these indications does not prove’ 
that no erosion is taking place. Soil may be 
moving from the higher portions of the land 
towards the lower without actually being 
washed away. 

Decrease in yield is generally the next indica- 
tion that something is amiss. On the other 
hand, loss of soil fertility from other causes 
may also cause a decrease in yield. Loss of 
soil fertility may be a cause of erosion or loss 
of soil fertility may be caused by the erosional 
process. 

The final stages in the erosional cycle are 
generally finger gullying, decrease in the water- 
holding capacity of the soil, blowing and, 
lastly, gully formation. These stages often 
do not appear in the order named above. 

Control measures should be taken long before 
these final stages are reached. Otherwise the 
cost of redemption may become prohibitive, 
for with erosion prevention is better than cure. 

It is, therefore, current practice and good 
policy to assume that harmful erosion takes 
place on all bare or cultivated lands if such 
lands have any slope at all, and that all flood 
waters must be controlled and guided from their 
source right down to the sea. 


CAUSES OF EROSION 


Man-made soil erosion is a phenomenon which 
manifests itself to its greatest extent in the 
New World, Africa, and in other continents 
with semi-arid, subtropical climates. The prin- 
cipal reasons why this is so are the torrential 
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character of the rainfall and the delicacy of 
the natural balance between, on the one hand 
the flora and the stability of the soil, and, on 
the other hand, the erosive forces. 

Semi-arid regions are sparsely covered by 
vegetation as a matter of course, and the lang 
is generally flat (although not always). Although 
the soil is stable in the ‘natural condition the 
balance is very delicate. 

The erosive force, intense rainfall, is of vregt 
magnitude. The slightest disturbance of the 
natural balance gives the erosive force just 
that necessary impetus to start erosion. Onog 
erosion is under way it continues to disturh 
the balance and a vicious cycle is set in motion, 

In the more fertile countries in the temperate 
zones, which have been settled and cultivated 
for ages, the rainfall is generally gentle and 
evenly distributed over the year. Through 
the centuries a stable and well-adapted form 
of agriculture has been developed. Even in 
areas like parts of India, the East Indies, and 
China the agriculture has been stabilised and 
adapted to the local conditions of topography 
and climate by the ancients of those areas. — 

It comes natural to the farmers of such areas 
to replace what they take from the land. It 
is an almost inborn instinct, for instance, to 
replace felled trees by new ones, even if such 
young trees cannot be of use for generations 
to come. 

In the more recently settled parts of the 
world the people have become used to living 
under conditions of plenty. ‘lo the lonely 
settler of a new country the natural resources 
seem to be inexhaustible. Gradually he forgets 
the conservation practices of his ancestors in 
the mother countries. 

Lately, however, with the increase in popula. 
tion in the newer countries, through immigra- 
tion and natural increase, the position has 
suffered a serious Change for the worse. The 
exploitation of the natural resources had 
increased beyond Nature’s endurance and 
before this was realised much valuable land 
and soil fertility had been lost. 

Agricultural scientists all over the world, 
and especially in the New World and Africa, 
have become conscious of the problem, and 
intensive research into the matter has been 
conducted during the last two decades. 

This body of research workers has succeeded 
in establishing the following general principles : 
—(1) Erosion commences as soon as the natural 
balance between erosive forces and erosion 
resistant forces is disturbed; (2) the erosive 
forces are rainfall and wind (rainfall causes 
run-off and run-off is aided in its erosiveness 
by the slope of the land; (3) the factors of 
resistance to erosion are the soil and the 
vegetation ; (4) soils vary in their ability to 
resist erosion; (5) vegatation is of paramount 
importance in resisting erosion ; (6) some types 
of vegetation are very effective in resisting 
erosion, while others are practically of no use 
at all ; (7) wind can only act on bare lands and 
is of the greatest danger on dry soils in poor 
physical condition ; (8) man commits five major 
sins that carry erosion as a retribution. They 
are: (a) Overstocking and thus causing the 
natural vegetable protection to be destroyed ; 
(b) tilling and cultivating steep lands after they 
have been robbed of their natural cover, and 
seeding such lands to crops unsuited to maintain 
the natural balance; (c) collecting and con- 
centrating flood waters from. roads, lands, rail 
embankments, cities and playing fields, and 
depositing these’ waters at unsuitable spots 
without protecting the land; (d) destroying 
and using natural timber and vegetation with- 
out making provision to protect the lands on 
which the timber: and vegetation grew; (e) 
depleting soils through poor farming practices, 
thus causing the soil to lose its resistant physical 


- properties and causing the soil to deflocculate 


into smaller particles which are more easily 
transported by run-off water and wind. 


NATURE oF EROSION 


Once the primary causes enumerated above 
had been established scientists with a flair 
for basic research set themselves the task of 
obtaining quantitative data on the interaction 
between the erosive and erosion-resisting forces. 
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icultural scientists occupied themselves 
with the task of reorganising agricultural 

ractices with the ultimate object of conserving 
natural resources. Agricultural engineers tackled 
the run-off problem and attempted to evolve 
suitable structures to fit in with the programme 
of the agriculturist and to develop suitable 
techniques of agricultural production. 

In all these directions interesting results 
were obtained. In all directions, too, the 

roblems were found to be very complex, due 
to the immense variation in conditions that 
were encountered, 

The general conclusion that emerges from the 
mass of experimental data is that the erodibility 
of a soil depends on two characteristics. These 
are: ‘Transportability and detachability of 
soil particles. In sandy soil the particles are 
easily detachable from the mass, but, due to the 
relatively large size of the particles, they cannot 
easily be transported. Clay particles are highly 
transportable but difficult to detach from the 


mass. 

It must, however, be kept in mind that 
transportability is a function of both size and 
shape, and that detachability may vary in any 
one soil with the moisture content and with 
the treatment of the soil by tillage imple- 
ments. There are also numerous other physical 
and chemical factors which will influence 
detachability. 

Apart from the soil itself, the other factor 
in opposition to erosion is vegetation. Numerous 
experiments on the effects of vegetation on 
run-off and erosion have been conducted. The 
usual procedure is to lay out a series of plots 
on @ slope and then to measure the run-off 
and erosion from the plots while various treat- 
ments are being applied to the plots. 

At the Agricultural Research Institute of the 
University of Pretoria, Haylett conducted 
experiments of this kind. From his results it 
is clear that all close-growing vegetation has a 
profound influence on erosion. Crops like 
teff, although not dense enough to have much 
influence on run-off, protect the soil against the 
beating raindrops. It is also possible that 
fallen leaves from such crops help to establish 
a resistant layer of high humus content on the 
soil which offers strong resistance to erosion. 
Natural grasses probably act in a similar 
manner, although here the damming of the 
rainwater resulting in extension of the time of 
concentration which, in turn, reduces flood 
levels, plays an important réle. 

Trees are also known to offer very marked 
resistance to erosion. There are various possible 
reasons to account for this. In the first place, 
trees act similarly to grasses in breaking the 
violence of storms. Furthermore, trees usually 
have extensive root systems which offer mecha- 
nical resistance to scour and erosion. Most 
trees produce a thick mat of organic matter 
on the ground underneath them. Fallen leaves 
and needles are the substance of this mat. 

So much for knowledge of the factors offering 
resistance to erosion—that is, soil and vegeta- 
tin. As yet, due to the infinite number of 
variables, it is not possible to make definite 
quantitative comparisons between various types 
of soils and types of vegetal cover, in their 
effectiveness against erosion and run-off. Ayres 
gives a table on the influence of some types of 
vegetation, but states that this table must also 
be regarded as of qualitative value only. Other 
research workers concentrated on the erosive 
factors, slope and rainfall. A mass of interesting 
data has been accumulated in these directions. 

It was found that although slope had a very 
decided effect on erosion the influence on run-off 
was not so great after a certain steepness had 
been reached. Duly and Hays found that above 
a 3 per cént slope run-off increased only slowly 
with an increase in slope. These results have 
been confirmed by other workers. Higher run- 
off from the steeper slopes might be expected. 
As this is evidently not the case the explanation 
must be sought in the effect of beating raindrops 
that tend to seal the surface of the soil. Further- 
more, most experiments have been conducted 
on fairly short slopes. On longer slopes with 
extended times of concentration it may well 
be found that run-off is larger from the steeper 
slopes. 
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Musgrave found that the length of slope had a 
definite influence on run-off. He divided the 
rain-storms into two classes. Those of intensity 
smaller than, and those of intensity larger than, 
the rate of infiltration of the soil. He found 
that on long slopes percentage run-off was 
greater when the intensity was greater than the 
rate of infiltration. On short slopes the reverse 
was true, although the difference was but small. 
Soil loss varied more or less directly with the 
amount of run-off. From these experiments 
Musgrave drew the following conclusions :— 

(1) On two soils of different porosity the 
run-off and erosion would be higher from the 
denser soil on longer slopes and about equal 
on shorter slopes. 

(2) Terraces can be used to best advantage 
on the more impervious soils. 

(3) Wider spacing of terraces is possible 
on the more pervious soils. 

(4) Soil treatments designed to enhance 
infiltration are of most value on the longer 


slopes. 


ConTROL OF EROSION 


All the research into the problem points to 
one main principle. The soil must be kept well 
covered for the period during which storms of 
high intensities are likely to occur. This is 
no simple matter for the agriculturist. In 
South Africa very intense rain often 
occurs during the early spring when the land, 
and especially cultivated land, is still bare. 
Furthermore, maize, the principal crop, offers 
but scant resistance to erosion. 

If the problem cannot be effectively solved 
by the measures taken by the agronomists and 
pasture experts, the only alternative is to try 
to halt the process by modifying the slope. 

We know that erosional damage cannot be 
completely prevented by any other means than 
by the efficient use of vegetation. However, 
man is forced to live and to do so must produce 
food. Very often this food must be produced 
in the wrong places. Consequently the engineer 
must step in and help out the agriculturist with 
engineering methods and control even if these 
engineering methods are only temporary and 
relatively ineffective. 

The principal engineering methods of control 
may be sub-divided as follows :—-(1) Control 
of erosion on lands under natural cover; (2) 
control of erosion on cultivated lands; (3) 
reclamation and stabilisation of land already 
in a poor state due to erosion ; (4) reduction 
and control of floods. 

(1) On lands under natural cover there 
should be no erosion. Frequently erosion does 
take place on such lands because of malprac- 
tices such as overgrazing. The obvious remedy 
is to remove the cause and to practise controlled 
utilisation of the pasture. Often, however, it 
is nec first to re-establish the pasture, 
and, to protect the land during this process, 
engineering structures such as contour banks, 
training banks, and obstruction banks to 
increase the time of concentration are required. 

By means of such banks water is spread over 
the land and the velocity of flow is reduced. 
The water is given a chance to percolate into 
the soil. 

(2).On cultivated lands terracing is the 
obvious engineering method of control. On 
soils of relatively low economic value, such as 
most of the soils in semi-arid regions, bank or 
step terracing is too expensive. The engineer 
then resorts to the broad-base terrace which 
is much like a.contour bank over which farm 
implements can be used. 

There are many problems in connection with 
terracing which cannot, through lack of space, 
be discussed here. Reference should, therefore, 
be made to the many publications on the 
subject. 

(3) Land that has already been seriously 
damaged by erosion is generally very expensive 
to reclaim. Here the engineer makes use of 
such methods as silt trapping, stream bank 
protection, revegetation, drop-inlet damming, 
stone-in-wire damming, and many others. The 
chief aims should be stabilisation, extension of 
time of concentration and control of floods. 

(4) In flood control the keynete is increased 
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time of concentration. Furthermore, any 
floods that do occur should be dispersed by 
canalisation or by spreading over areas that 
can absorb them. The civil engineer is generally 
familiar with this type of work. 

For the benefit of non-engineers it is necessary 
to explain clearly the expression “time of 
concentration.”” When water falls on to a 
catchment there is one point from which the 
water will require more time to flow to the 
outlet than from any other point. This period 
of time required by the water from this 
hydraulically most remote point to reach the 
outlet is the time of concentration. This time 
of concentration is, of course, a variable quantity 
depending on the severity of the storm, the 
amount of water being precipitated and on 
factors of flow. This variability of the 
time of concentration helps to make the task 
of flood control engineers extremely difficult. 

Much work has been done on the engineering 
problems of erosion control. The main aim is 
to reduce the problem to a straightforward 
engineering one, capable of solution by rational 
engineering methods. The engineer wishes to 
design his structures on a rational basis. He 
wants to feel sure that he has eliminated 
guesswork to the absolute minimum. 

There are various types of data which are 
required by the engineer in his attempt at 
erosion control. 

(1) He must have knowledge of the relative 
erodibility of soils. In other words, he must 
know specifically which velocities of flood waters 
are permissible on various types of soils and 
combinations of soils and types of vegetal cover. 

(2) He must be able to estimate the probable 
floods from drainage areas varying from a 
portion of an acre to a few hundred square miles. 

(3) He must know the basic elements of 
such control structures as training banks, flat 
broad-base terraces, silt traps, diversion ditches, 
drop-inlet structures, culverts, stream bank 
protection structures, and contour banks. 

Up to the present the engineer is still only 
very inadequately provided with the necessary 
data. 


CONCLUSION 


In conclusion, the author would like to draw 
attention to the fine work being done by agri- 
culturists working on the problem from the 
practical farming point of view, All over the 
world the slogan is conservation farming as 
against so-called exploitive farming. 

Conservation farming really means extracting 
from the soil all that is possible by means of 
sound husbandry and the application of engi- 
neering techniques in order to keep the soil 
permanently productive. 

All this is accomplished by means of con- 
trolled grazing, haymaking, afforestation, rota- 
tional cropping, contouring, water conservation, 
balancing animal and crop farming, and the 
like. Good progress is being made in this direc- 
tion, and to-day the expression “ soil erosion 
control”’ is being superseded by the term 
‘** conservation farming,’’ which is, in effect, 
nothing else but good all-round farming. 





Electricity Developments in 
South Africa 


A SEVEN-YEAR electricity development 
programme for Johannesburg involving a 
capital expenditure of more than £8,000,000 
has now been approved. It will involve the 
building of a new power station, and it is 
likely that further interconnection with the 
V.F.P. Rand electricity system will be effected. 
Preliminary discussions on the best means of 
meeting the future demands on the municipal 
electricity system have been held with the 
Electricity Supply Commission on the basis of 
two phases, the first covering the period 1949-55 
and the second 1956-60. The Council has been 
guided in its plans by its consultants, Messrs. 
Merz and McLellan, in conjunction with Mr. 
J. C. Fraser, general manager of the Electricity 
Department. 
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Induitital and Labour Notes 


British Overseas Trade 

During the debate in the House of 
Commons last week on the Address in acknow- 
ledgment of the King’s Speech, the present 
position of the country’s overseas trade was 
reported upon by the Chancellor of the 
Exchequer and the President of the Board of 
Trade. 

The Chancellor, Sir Stafford Cripps, speaking 
on Thursday of last week, said that between 
December, 1947, and June of this year the 
volume of exports rose from 120 to 138 per 
cent of the 1938 volume, and by the end of 
June it had almost certainly hit the target 
figure of 140 per cent of pre-war, which had 
since been well exceeded. Later in his speech, 
Sir Stafford referred to the Balance of Payments, 
details of which have been issued as a White 
Paper. Summing up the situation, he said that 
on the invisible account there was an estimated 
surplus of £16,000,000 for the first half of 1948. 
Whilst, on the visible account, there was a 
deficit of £69,000,000 more than had been 
anticipated, the net invisible income was 
£65,000,000 greater, so that the total deficit 
during the first half of the year was only 
£4,000,000 more than forecast in the Economic 
Survey. 

On Friday, the President of the Board of 
Trade, Mr. Harold Wilson, referred to exports 
during July which, he said, in volume were 
149 per cent of the 1938 figure. The provisional 
figure for August—normally a very low month 
—showed that the daily rate of exports was 
down only 3 per cent on July. Mr. Wilson went 
on to say that his department was at present 
in consultation with the industries concerned 
working out export targets for 1949. The 
calculations were not yet complete, but he 
thought there would probably be put before 
the country an export target of the order of 
160 per cent of 1938 for achievement in the 
concluding months of 1949. It was recognised, 
Mr. Wilson added, that the problem of exports 
was now becoming more and more one of selling 
and less and less one of production. The efforts 
of the salesmen, and above all the question of 
producing with the maximum efficiency and 
the minimum cost, would become of greater 
importance as each day went by. 


Employment and Unemployment 

The latest report from the Ministry 
of Labour on the employment situation in 
Great Britain shows that at the end of July 
the total working population was 20,265,000, 
which indicates that it declined during the 
month by 33,000 (29,000 men and 4000 women). 
The total number of people in civil employment 
at the end of July was 19,069,000, which was 
12,000 greater than in the preceding month, 
an increase of 17,000 men being offset by a 
decrease of 5000 women. The number employed 
in the country’s basic industries increased during 
July by 7000, which included 3000 in transport 
and shipping, 2000 in agriculture, but not more 
than 700 in coalmining. In the manufacturing 
industries, the number of people employed 
declined by 10,000 in July, although there.was 
an increase of nearly 2000 workers in what are 
known as the “ first preference ’’ manufacturing 
industries. 

Unemployment figures, published last week 
by the Ministry, relate to August 16th, on 
which day the total of unemployed was 298,773, 
compared with 282,174 on July 12th. Of the 
August 16th total, 215,387 were men of eighteen 
and over. The total included 29,959 married 
women, many of whom were probably retiring 
from industry, and 7645 ex-Service personnel 
who had not taken up employment since leaving 
the Forces. 


Joint Consultation in Industry 


Representatives of management 
groups, trade unions, and industrial consultants 
were invited by the Ministry of Labour to take 


part in a conference, held in London on Wednes- 
day of last week, to discuss joint consultation, 
training within industry, works information and 
personnel management. 

Sir Godfrey Ince, Permanent Secretary to 
the Ministry of Labour, presided over the con- 
ference, and after an opening speech by Mr. 
George Isaacs, Minister of Labour, a discussion 
on “ Joint Consultation” was introduced by 
Mr. R. Lloyd Roberts. At the beginning of 
July, Mr. Lloyd Roberts took up a special 
appointment within the Ministry, and is 
responsible for stimulating the development of 
joint consultative machinery in industrial 
undertakings. In his opening remarks, Mr. 
Lloyd Roberts stated once more that the 
country’s great need at the present time was to 
increase production, which, under conditions 
of full employment, could only be done by 
increasing efficiency. One of the principal 
factors making for efficiency was harmonious 
relationships between employers and workers, 
and that, he said, was why the Government 
wished to secure the rapid development 
throughout industry of the practice of joint 
consultation. It was true, Mr. Lloyd Roberts 
continued, that in very small establishments, 
employing only a few workers, no special 
arrangements might be needed, but the advan- 
tage of having some kind of formal machinery 
of joint consultation in all firms of any size 
was becoming generally recognised by good 
employers. A most important advantage 
resulting from the institution of effective 
joint consultation arrangements was the pro- 
gressive improvement of relations between 
management and employees at factory level. 
Present practice showed wide variations both 
between industries and firms. Some firms, Mr. 
Lloyd Roberts observed, were already operating 
elaborate and successful schemes of joint con- 
sultation ; some others had works committees 
with limited terms of reference, and some 
possessed no such machinery, apparently having 
yet to be convinced of the advantages of joint 
consultation. The aim, Mr. Lloyd Roberts 
concluded, was to secure development through- 


out the industrial field, so that what was now . 


the custom in some establishments might 
become the universal practice. 

Another subject discussed by the conference 
was “ Training Within Industry,” which was 
introduced by Mr. Howie Mitchell, who has 
charge of the Ministry of Labour’s training 
branch. He said that the “job methods” 
training programme which the branch had 
instituted had shown some striking results. 
** Job methods ”’ training, Mr. Mitchell asserted, 
enabled supervisors to apply scientific methods 
in working out, with the co-operation of their 
workers, improvements in the methods of carry- 
ing out their jobs. Other topics considered 
at the conference were ‘“‘ Works Information,” 
the discussion on which was opened by Mr. 
L. H. Hornsby, Director of Public Relations at 
the Ministry of Labour, and ‘ Personnel 
Management,” a debate on which was initiated 
by Mr. G. P. Barnett, Chief Inspector of 
Factories. 


International Congress on Industrial 
Medicine 


The ninth International Congress on 
Industrial Medicine was held in London last 
week, and was attended by delegates from 
forty-six countries. At the opening session 
on Monday, September 13th, a welcome was 
expressed to the delegates by Mr. George Isaacs, 
Minister of Labour, and on the succeeding days 
the Congress discussed a number of papers 
dealing with many aspects of the application of 
medical science to industry. 

At the closing session of the Congress on 
Friday last, Mr. G. R. Strauss, Minister of 
Supply, addressed the delegates, saying that 
although Britain was perhaps not the first 
country to concern itself nationally with the 


health of the worker, he believed that ther 
were few countries at the present time where g, 
much care was taken to secure the health anq 
safety of the worker in his occupation. My. 
Strauss went on to refer to the direct finangig) 
benefits which employers derived from ap 
efficient medical service in industry, anq 
observed that, fortunately, the number of 
“‘ enlightened ” employers had increased tre. 
mendously.. He thought it was now generally 
accepted that a special responsibility rested on 
employers to prevent, ameliorate or remedy 
any ill-effects arising from, or in the course of, 
employment. 

Apart from the concern which was shown 
for the welfare of the individual worker, Mr, 
Strauss suggested that there was now a new and 
pressing urgency—that of increasing produc. 
tivity, on the success of which the future of 
Great Britain largely depended. He said that 
as Minister of Supply, with a responsibility for 
the engineering and allied industries of the 
country, he was well aware that absence through 
illness and injury was a major factor affecting 
production at the present time, and it was 
therefore vital do everything possible to reduce 
it. Mr. Strauss expressed his conviction that 
by the study and application of the technique 
of industrial medicine, both preventive and 
curative, a great deal of the present loss of 
production arising from ill-health could be 
avoided. His aim, he said, was to urge all 
employers to examine their organisations’ to 
see that the fullest application was made in 
their works of the knowledge and technique 
of occupational medicine. 

Finally, Mr. Strauss expressed his pleasure 
that the Congress had given some consideration 
to the subject of industrial environment. He 
believed that the environment in which a man 
worked meant a great deal to him, and that 
good surroundings, by giving ssthetic satisfac. 
tion, produced a happier spirit and with it 
physical welfare. In addition, carefully thought 
out colour schemes for machines helped con- 
siderably towards greater safety in their use, 
and he hoped that industrialists would pay 
much greater attention to this subject in the 
future. 


Hadfields, Ltd., Reorganisation 

A statement by the chairman, Lord 
Dudley Gordon, which is to be made at an 
extraordinary general meeting of Hadfields, 
Ltd., next week, says that the directors have 
been giving special consideration to the struc- 
ture of the organisation so as to develop still 
further the maximum efficiency in manufacture, 
economy in production and closer determination 
of cost. In addition, the Board has approved 
schemes which, over the next five years, may 
result in an expenditure of over £4,000,000. 
The schemes, which have received Government 
sanction, include the reorganisation of the 
foundry and the installation of new plant, both 
for replacement and the expansion of business, 
and the replacement and complete modernisa- 
tion of the steel melting, rolling mill and machine 
shop equipment. 

The statement explains that the board has 
decided that, to ensure the best results, great 
benefit can be derived from the segregation of 
the undertaking into separate units. Steps 
are therefore being taken to create three new 
subsidiary companies, operating from October 
Ist, as follows :—Hadfields Steels, Ltd., which 
will be responsible for the manufacture of steel 
of all kinds; Hadfields Forgings, Ltd., which 
will develop the activities of the forging depart- 
ments ; and Hadfields Foundry and Engineering 
Company, Ltd., which will handle the foundry 
work. This segregation is an internal arrange- 
ment, and the entire share capital of each unit 
will be held by the parent company, Hadfields, 
Ltd., which will continue to act as the selling 
organisation for the entire output of the new 
subsidiary companies. 
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Sept. 24, "1948 


French Engineering News 
(From our French Correspondent) 


Mining equipment has been the subject of 
an important debate in one of the last sessions 
of the French Chamber. A deputy gave the 
following information, in confirmation of the 
fact that equipment is insufficient and often 
obsolescent :—Out of 234 pits now being 
worked more than 100 are fifty years old or 
more. The average age of boilers is thirty-three 
ears; extraction machinery, twenty-seven 
years ; compressors, twenty-one years ; screens, 
twenty-seven years; washing installations, 
twenty-one years; and central washing plant, 
twenty-two years. 

* * * 

The Union des Consommateurs de Produits 
Metallurgiques et Industries has just lit its 
fourth blast-furnace and would light a fifth 
if it were not for the fact that adequate coal 
supplies are still difficult to obtain. In the 
course of 1949 the company expects to reach 
its normal production level. 

By the end of 1948, the Sté. Hauts Fourneaux, 
Forges et Aciéries de Pompey hopes to have 
completed its study of its development and 
modernisation programme and in 1949 will 
start to carry it out. Meanwhile, prospecting 
has been undertaken and a plan has been drawn 
up for working the iron ore resources of the 
Nancy basin. Study has shown that reserves 
of ore which exist within reach of the company’s 
factories are greater than shown by previous 
estimates ; in fact, they could feed the Pompey 
blast-furnaces for the next 100 years, giving 
economical results comparable with those 
obtained by the plant in the Briey and Longwy 
basin. The company is negotiating for the 
control of an important part of these mineral 
resources. 

* * * 

All copper industries are suffering from a 
shortage of imports due to the lack of Belgian 
francs and dollars. Average pre-war copper 
consumption was about 25,000 tons. Alloca- 
tions to the chemical industries for 1947-48 
are 20,000 tons. Out of the 25,000 tons 
imported before 1939, only about 10,000 tons 
consisted of imported pure copper, the rest 
coming from scrap. Since 1944, most of the 
allocations have been made from imported 
pure metal, France having lost most of her scrap 
metal during the war. Resources for 1948-49 
consist of about 10,000 tons of copper, suitable 
for sulphate production, which will ensure 
normal working of factories until the end of 
January, 1949. It is hoped that by that time 
Marshall aid will enable imports to be resumed. 
Since the world supply is limited, however, 
extra effort is being made to recover scrap 
copper in the electrical industries, industrialists 
receiving allocations proportionate to the scrap 
they surrender. 

* * * 

Subsidies for the coal industry and Gaz de 
France were recently discussed in the National 
Assembly. The Finance Commission stated 
that the 5200 million franc credit opened to 
cover the deficit from gas and electricity sales 
was really a state subsidy on gas which had a 
price index of 6-5 compared with pre-war, 
whilst the coal price index was 17. The gas 
deficit was ascribed to the high price of coal 
and high wages, which made it impossible to 
sell at the index of 6-5. Gaz de France dis- 
tributes almost 2300 million cubic metres of 
gas annually, over half being sold at 8 or 9 
francs a cubic metre, while the rest is sold at 
about 13 francs. If prices were brought into 
line, it is thought that resources from the gas 
industry alone would amount to five milliard 
franes profit. 

: * * * 

France has signed an agreement with 
Deutsche Schactbau-und Tiefbohrgesellschaft 
(formerly Schachtbau Thyssen) to sink a pit, 
using the sinking by congelation process, in 
the Lorraine basin mines. The work is expected 
to cost about £250,000. ‘This is the first contract 
of this type to be concluded between a foreign 
country and a German company since the end 
of the war. 
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Notes and Memoranda 


Rail and Road 


Homser “Super Syiez.”—A new Humber 
“‘ Super Snipe ” saloon car, shown for the first time 
recently at Devonshire House, Piccadilly, W.1, 
has a more capacious body than the previous model, 
on a chassis 3$in longer, with a track 2in wider at 
the front and 5in wider at the rear. It is now fitted 
with a gear-change lever on the steering column. 
Tyre size has been increased, and in conjunction 
with longer and deeper front springs riding comfort 
is improved. The six-cylinder, 100 b.h.p. engine is 
fit with an improved oil filter with renewable 
element, but is otherwise unchanged 

Tue Late Mr. D. W. SanrorD.—We have learned 
with regret of the death, on August 20th, of Mr. 
Dudley William Sanford, who until the end of last 
year was superintending engineer of the Locomotive 
Testing Station at Rugby. Mr. Sanford, who was 
fifty-eight, was compelled to relinquish that position 
on account of ill-health, but he had continued with 
technical investigation work in the Chief Mechanical 
Engineer’s Department of the London Midland 
Region of British Railways. He was an associate 
member of the Institution of Civil Engineers, and a 
member of the Institution of Locomotive Engineers, 
and entered the service of the old Midland Railway 
Company in 1912. 

Tue Late Mr. E. A. Brwam.—We regret to 
learn that Mr. E. A. Bilham, B.Se., A.M.I.C.E., 
District Engineer, Eastern Region of British Rail- 
ways, Guide Bridge, died at Brooklands on Sep- 
tember 16th, after a short illness. Mr. Bilham 
joined the Great Eastern Railway in the Engineer’s 
Department at Liverpool Street in tember, 
1919. In July, 1925, he was appointed Chief Assis- 
tant in the former L.N.E.R. Derby District. Three 
years later he was transferred to the Engineer’s 
Construction Office at King’s Cross, and in January, 
1930, he became Chief Drawing Office Assistant in 
the Engineer’s Maintenance Office at Liverpool 
Street. In April, 1943, Mr. Bilham was appointed 
Acting District Engineer, Leeds District. He vacated 
this to take up the position of District Engineer, 
Guide Bridge, in October, 1947. 

_Tue Late Mr. E. 8. Braptey.—We regret to 
have to record that Mr. E. 8. Bradley, M.B.E., 
A.M.L.C.E., District Engineer, British Railways, 
North Eastern Region, Newcastle, died suddenly at 
York, on September 16th. Mr. Bradley began his 
railway training under Mr. C. F. Bengough in the 
District Engineer’s Office at Bishop Auckland, 
North Eastern Railway, where he was made Chief 
Draughtsman in 1924. In 1928 he was appointed 
Assistant District Engineer at Darlington. Whilst 
there he was responsible for the construction and 
layout of the new District Engineer’s permanent- 
way shops and for the experimental work on, 
and afterwards the construction of, the Central 
Permanent Way Reclamation Depot. He also 
improved the method of relaying permanent way 
by the use of cranes. He became District Engineer, 
Hull, in May, 1939, where during the war he received 
the M.B.E. for outstanding service in connection 
with the many air raids on that city. He was 
appointed District Engineer, York, in January, 
1944, and took up a similar position at Newcastle 
in March, 1948. 


Air and Water 


Erre RamroaD Fioatinc Dry Dock.—For the 
maintenance of its 234 vessels operating around 
New York harbour, the Erie Railroad has now put 
into service a 400-ton floating dock. According to 
Engineering News-Record, it is 110ft long and, with 
a crew of six, the submerged dock can be pumped 
out and raised in fifty-one minutes. 

SUNDERLAND Dock ScHEME.—According to 
Journal of Commerce, the River Wear Commissioners 
have now settled details of the scheme for the build- 
ing of a new entrance to Sunderland South Docks. 
The entrance to the docks is to be widened and 
straightened to permit the of bigger ships, 
provision being made for a straight-through passage 
with a width of 90ft, compared with 65ft at present. 
Work on the scheme, which is e ted to cost 
£684,250, is not likely to begin until 1950 or 1951. 
It will be carried on without interfering with the 
day-to-day use of the port. 


AERODROME LIGHTING CONFERENCE.—An investi- 
gation of possible improvements in approach and 
runway lighting at international aerodromes in 
Europe is being made at an International Civil 
Aviation Organisation meeting which began in 
London last week. The meeting has been called at 
the request of the international airlines serving 
the area, which believe that better aerodrome light- 
ing in the North Atlantic and European region will 





produce greater regularity in services, particularly 
during the winter months. European nations are 
at present engaged in a large-scale programme for 
improving their air navigation and aerodrome 
facilities to meet the needs of post-war international 
aviation. They have agreed to give urgent con- 
sideration to the problem of aerodrome lighting 
because of an international airlines request originally 
expressed at an I.C.A.O. European-Mediterranean 
Regional Air Navigation meeting in Paris earlier 
this year. 

THe “ Mar or Orntzans.”’—The latest addition 
to the fleet of vessels owned by British Railways, 
the ‘Maid of Orleans,” was launched at Dum- 
barton on September 17th. She is the second vessel 
to carry this name, her predecessor having been 
sunk by a mine off the Normandy beaches in 1944. 
The new “ Maid,” of 3700 gross tons, will run on 
the short sea routes to the Continent and will carry 
at least 1000 ngers. She will be equipped with 
a full range of first and third-class public rooms, 
and will be the second postwar vessel in the Southern 
Region fleet to be fitted with the Denny-Brown 
stabiliser, which practically eliminates rolling in a 
rough sea. The “ Maid of Orleans” has an overall 
length of 341ft, a speed of 22 knots, and is equipped 
with radar. 

Miscellanea 

Tue Late Mr. N. Merz.—We have learned with 
regret of the death of Mr. Norbert Merz, A.C.A., 
which occurred on September 9th, at his home at 
Craster, Northumberland. Mr. Merz, who was 
seventy-one, was chairman of A. Reyrolle and Co., 
Ltd., until his retirement in 1945. He joined that 
company as secretary in 1901, and was appointed 
@ director in 1918. 

Tue Norts-East Coast InstiTvuTion.—The new 
session of the North-East Coast Institution will 
open on October 15th, when Mr. Mungo Campbell 
will be installed as President, and will deliver his 
address. The Andrew Laing Lecture will be given 
on October 29th by Mr. S. 8. Cook, F.R.S., and is 
entitled “‘ Thermodynamics in the Making.” The 
Institution is responsible this year for the Parsons 
Memorial Lecture, which will be delivered on 
December 10th by Dr. T. W. F. Brown. His subject 
is ‘“‘ British Marine Gas Turbines.” 

A Narrow Tractror.—A narrow wheel-track 
Ferguson tractor, specially designed for orchard 
and vineyard work, is now in production. It can 
be supplied out of existing tractor allocations. 
A considerable demand for this 42in wide tractor 
is expected from the hop and fruit-growing areas 
in this country as well as from overseas vineyards 
and orchards. Ferguson standard implements will 
fit the narrow tractor and a range of special-purpose 
implements is now being developed. Various 
track settings are possible by the usual method of 
disc and rim assembly on the rear wheels and by 
extending the front axle. Shrouds have been 
designed to fit over the front wheels to prevent 
damage to crops. 

CEMENT FROM GERMANY.—The Ministry of Works 
announces that a ments are being made 
with the Cement Makers’ Federation for the import 
from Germany of substantial quantities of cement 
and cement clinker which will augment the supplies 
available for areas normally served by British 
cement. The first shipments are expected in the 
near future and will go to Scottish ports. The 
German cement will be marketed in Scotland by 
the Cement Marketing Company at the same price 
as British cement. The clinker will be used by 
the Clyde Portland Cement Company and the 
Caledonian Portland Cement Company in the manu- 
facture of their cements. All these companies will 
ensure that the cements comply with the British 
Standard Specifications No. 12 (1947) and No. 146 
(1947). 


Tatxs Asout Iron anpD StTEEL.—The British 
Iron and Steel Federation has published a booklet 
entitled “‘A Simple Guide to Basic Processes in 
the Iron and Steel Industry.” It is felt that it will 
be of considerable assistance to schools and tech- 
nical colleges as it brings together all the material 
contained in three earlier publications, “ Talks 
About Iron and Steel.” The first section of the 
booklet deals with the blast-furnace and gives some 
general information on steelmaking processes, and 
the second section goes into greater detail concerning 
the Bessemer, open-hearth and electric processes. 
The third section contains the material for two 
‘* talks ’’ headed ‘‘ The Ingot ” and ‘‘ The Working 
of Steel,” and the booklet is conveniently concluded 
with a useful bibliography. Careful attention has 
been given to the selection and reproduction of the 
excellent illustrations which accompany the text. 
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Forthcoming Engagements 


. In cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 

Monday, Sept. 27th.—BouRNEMOUTH BRANCH: Wedge- 
wood Restaurant, Albert Road, Bournemouth. 
“* Single-Phase Motors—their Theory and Applica- 
tion,” A. N. D. Kerr. 7 p.m. 


Incorporated Plant Engineers 
Tuesday, Sept. 28th.—S. Wates Branox: South Wales 
Institute of i Park Place, Cardiff. Ihaugu- 
ral Meeting. 7.30 p.m. 
Thureday to Saturday, Oct. Ith to 9th.—First annual con- 
ference at Cheltenham. 
Institute of British Foundrymen 
Saturday, Sept. 25th.—East Mrptanps Brancu : School 
of Arts and Crafts, Derby. Presidential Address, 
“Notes on American Foundries,” 
6 p.m.—WEstT Ripinc or Yorks. 
1, Manville Terrace, Bradford. Presi- 
dential Address, F. Squires. 5 p.m. 
Wednesday, Sept. 29th.—LonpoN Brancn: Works 
visit to John Every (Lewes), Ltd. 2.15 p.m.— 
All Saint’s Hall, Station Street, Lewes. Presidential 
Address, P. D. Pincott. 4 p.m. 
Friday, Oct. 1st.—West WALES 
Foundry Canteen, Llanelly. ‘“* Loam and Dry Sand 
Moulding,” D. Robertson. 7 p.m. 
Institute of Economic Engineering 
To-day, Sept. 24th—‘*The Greyhound,” High Street, 
E, Croydon. “M t H hes in Hun- 
gary,” John A. Bullock. 7.30 p.m. 
Friday, Oct. 1st—Kodak Hall, Wealdstone. “Group 
Fellowship Incentive Schemes,” A. J. Speakman. 
4 p.m, 
Institute of Industrial Administration - 
Thursday, Sept. 30th—N.E. Branou: Neville Hall, 
Neweastle-upon-Tyne, 1. “The Foreman in 
Industry,” C. G. Chelioti. 6.30 p.m. 
Institute of Marine Engineers 
Tuesday, Sept. 28th.—85, The Minories, E.C.3. Presi- 
dential Address. Commander Sir Robert Micklem. 
5.30 p.m. 


the necessary information should 
before, the morning of the Monday of the 
the meetings all the 


Section: Glanmor 





Institute of Welding 

Wednesday and Thursday, Sept. 29th and 30th. 
meeting, London. 

Institution of Civil Engineers 

To-day, Sept. 24th.—YORKSHTRE AssociaTION: Royal 
Victoria Station Hotel, Sheffield. Chairman’s 
Address, H. C. Husband. 7 p.m. 

Institution of Electrical Engineers 

Saturday, Sept. 25th——-NortH MipLanp STUDENTS’ 

Section: Yorkshire Electricity Board, Whitehall 
, Leeds. Chairman’s Address, E. M. Gilligan. 
2.30 p.m. 

Thursday, Oct. 7th.—Savoy Place, Victoria Embankment, 
W.C.2. Inaugural address, T. Graeme N. Haldane. 
5.30 p.m. 

Institution of Engineers and Shipbuilders in Scotland 

Tuesday, Oct. 5th.—39, Elmbank Crescent, Glasgow. 
Presidential Address, J. M. McNeill; ‘* Can Opera- 
tional Research Help Industry ?” T. E. Easterfield. 
6.30 p.m. 

Institution of Heating and Ventilating Engineers 

Wednesday, Sept. 29th.—Institution of Mechanical 
Engineers, Storey’s Gate, St. James’s Park, 8.W.1. 
“Research for the Heating, Ventilating and Air 
Conditioning Engineer,” Cyril Tasker. 6 p.m. 

Institution of Mechanical Engineers 

Friday, Oct. \st.—SovuTHERN Branch, GRADUATES’ 
Section: Municipal College, Portsmouth. Film 
evening: (1) “Airserew,” (2) “New Mine,” (3) 
“Ford Marches On.”’ 7 p.m. 

Saturday, Oct. 2nd.—NortTH-EasTERN Brancu GRabDv- 
ates’ SecTIon: Newcastle-upon-Tyne and Gates- 
head Gas Company, Grainger Street, Newcastle. 
Chairman’s Address, R. Jones. 2.30 p.m. 

Institution of Naval Architects 

To-day, Sept. 24th.—Autumn meeting io London. 

Institution of Post Office Electrical Engineers 

Monday, Oct. 4th.—Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2. ‘ Staff 
Management,” W.S. Procter. 5 p.m. 

Institution of Production Engineers 

To-day and Saturday, Sept. 24th and 25th.—First 
National Convention, 1948. Bournemouth. 

Wednesday, Sept. 29th.—BirmincHaM Section: Cham- 
ber of Commerce Building, New Street, Birmingham. 
“Education for Management,” L. Urwick. 6.30 


Autumn 


.m. 
Monvay, Oct. 4th—Hatirax Section: White Swan 
Hotel, Halifax. Discussion on “‘ The Position of the 
Production Engineer in Relation to the National 
Economy,” 7 p.m. 
Junior Institution of Engineers 
Friday, Oct. \st.—39, Victoria Street, 8.W.1. 
meeting. Question and Discussion evening. 
p.m. 


Informal 
6.30 


National Smoke Abatement Society 
Wednesday, Sept. 29th,-to Friday, Oct. 1st.—Fifteenth 
annual conference at Cheltenham. 
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Newcomen Society 
Wednesday, Oct. 6th.—Science Museum, South Kensing- 
ton, 8.W.7. “The Origin of Transatlantic Steam 
Navigation, 1819-1833,” H. P. Spratt. 5.30 p.m. 


Royal Aeronautical Society 

Thursday, Sept. 30th.—Institution of Civil Engineers, 
Great George Street, Westminster, 8.W.1. ‘‘ Some 
Economic Factors in Civil Aviation, with Emphasis 
on Civil Aircraft and their Prospective Trends of 
Development,” Peter G. Masefield. 6 p.m. 

Wednesday, Oct. 6th.—Chamber of Commerce, 95, New 
Street, Birmingham, 2. ‘‘Some Aspects of Power 
Plant Development,” E. W. Still. 7.30 p.m. 

Royal Statistical Society 

To-day, Sept. 24th.—BtRMINGHAM GROUP: Chamber of 
Commerce, 95, New Street, Birmingham, 2. ‘‘ The 
Accuracy of Automatic Lathes,” D. J. Desmond. 
6.30 p.m. 

Thursday, Sept. 30th.—SHer¥rieLp GRouP ; 
versity, St. George’s Square, Sheffield. 
on “The Limitations of Statistical 


6.30 p.m. 
Scientific Film Association 
Monday, Oct. 4th, to Monday, Oct. 1lth.—Second Inter- 
national Congress and Festival of Films. 
Stoke-on-Trent Association of Engineers 
Monday, Oct. 4th.—Victoria Hall, Hanley. ‘‘ Radar—the 
Complement of the ‘ Spitfire,’ ”’ Sir Robert Watson- 
Watt. 7 p.m. 
Women’s Engineering Society 
Friday, Oct. lst, to Sunday, Oct. 3rd.—Twenty-sixth 
Annual Conference at Nottingham. 


The Uni- 
Symposium 
Methods.” 





Personal and Business 


Mr. A. E. Hiaes has been appointed a director 
of the National Smelting Company, Ltd. 

Mr. A. J. Quic has been elected a deputy chair- 
man of Imperial Chemical Industries, Ltd. 

MaJsor-GENERAL Sir LeEsiie WiLiAMs has been 
appointed export director of Rootes, Ltd. 

LizuT.-GENERAL Stk WILFRID LINDSELL has 
been appointed chairman of Petrochemicals, Ltd. 

Dr. Donatp H. McLaueGHurn has been elected 
a director of the International Nickel Company of 
Canada, Ltd. 

Mr. W. M. B. Furniss has been appointed 
assistant managing director of the Electric Con- 
struction Company, Ltd. 

Macrome, Ltd., announces that Progress 
Machinery, Ltd., 4, Lower Kevin Street, Dublin, 
has been appointed its agent in Eire. 

Tue Scotrish Reoron of British Railways 
announces that the address of its Public Relations 
Officer is now 179, Howard Street, Glasgow, C.1. 


Mr. C. F. Armstrone, A.M.1.C.E., of the Chief 
Engineer's staff, Ministry of Transport, has taken 
up, with the Ministry’s consent, an appointment as 
deputy road engineer, Public Works Department, 
Kenya. 

Tue BririsH THomson-Hovuston Company, Ltd., 
announces that as from October Ist it will be repre- 
sented in South Africa by its own subsidiary com- 
pany, the British Thomson-Houston Company 
(South Africa) (Pty.), Ltd., Bedolu House, Corner 
Main and Troye Streets, Johannesburg. 


THE Boarp oF TRADE states that Mr. J. C. 
Dawes has relinquished the post of Director of 
Salvage and Recovery to take up part-time advisory 
duties in the engineering department of the Ministry 
of Health. Mr. N. S. W. Ashwanden has been 
appointed Director of Salvage and Recovery at 
the Board of Trade. , 

Mr. S. F. Buancu has resigned his position as 
general manager of British Light Steel Pressings, 
Ltd., on account of ill-health. He will continue 
as a director of the company and of Sunbeam 
Talbot, Ltd. Mr. G. F. Shrigley has succeeded Mr. 
Blanch as general manager of British Light Steel 
Pressings, Ltd., and has been appointed a director. 





Contracts 


THe GENERAL Extectric Company, Ltd., has 
been awarded a contract for a 5000-line automatic 
telephone exchange to be supplied to Singapore. 
It will supplement an exchange supplied in 1930 
for 6600 lines, increased in 1939 to 9000 lines, and 
now to be expanded to 9700. The total number of 
subscribers served by the two exchanges will be 
13,700. 

THe Norts British Locomotive Company, 
of Springburn, Glasgow, co having received 
a £1,000,000 order to build fifty freight locomotives 
for Victoria Railways, Australia, in 1950. Work 
on the order will start early in that year and will 
keep 2400 men employed for six months. The 
locomotives are of 2-8-2 wheel arrangement, with 
double-bogie tenders, and are for freight service 
on 5ft 3m gauge track. Provision is made so that 
conversion at a later date to 4ft 8}in gauge will be 
facilitated. 


Sept. 24, 1948 


Husert Davies anv Co., Ltd., Johannes 
has received a contract, valued at £1,000,09) 
from the Electricity Supply Commission for th, 
construction of two single circuit overhead electrical 
transmission lines, each 130 miles in length, 
operating at 132,000V. The two transmission ling, 
will connect the Commission’s two main pow 
stations in Natal at Colenso and Congella, and yi} 
also link the proposed new power station 4 
Pinetown. 

THe ELvectriciry CoMMISSION OF Victory 
Australia, has placed an order with the Genen| 
Electric Company, Ltd., of England, for the supply 
of power-line carrier telephone equipment. n 
equipment will provide a direct communicatio, 
system over the 66-kV network, and will enable thy 
Head Office at Melbourne to exercise complete eon. 
trol of the whole network. Six ra channels 
on each s h circuit will provide facilities fo, 
remote telemetering. It is estimated that the ney 
communication system will cost A£76,000. 


Technical Reports 


The D.C. System of Long-Distance Power Trays. 
mission. By Professor I. L¢ Kaganov. British Elec. 
trical and Allied Industries Research Association 
(Ref. Z/T70). Price 18s., postage 4d.—This report 
was translated by Dr. Ing. F. Busemann from ay 
article (in Hlectrichestvo, 1946, No. 1, pages 20-49), 
by Professor I. L. Kaganov of the Moscow Power 
Institute Molotov and All Union Institute of Elee. 
trical Engineering (W.E.I.). In the report the 
author discusses the fundamental problems cop. 
nected with the practical construction of large 
power high-voltage d.c. transmission systems, 
Analysing the operating conditions of the trans. 
venter valves the author examines the problems that 
arise and their solution. The report describes a 
modern grid control and regulation circuit and 
deals with possible solutions of the d.c. switching 
problem. A separate chapter is devoted to the treat- 
ment of commutation over-voltages and the neces- 
sary protective measures. 


Fundamental Problems of H.V. D.C. Transmission. 
By I. M. Tchervonenkis. British Electrical and 
Allied Industries Research Association (Ref. Z /T71), 
Price 7s. 6d., postage 4d.—This report is a transla. 
tion by Dr. Ing. F. Busemann of an article (in 
Electrichestvo, 1947, No. 1) by I. M. Tchervonenkis, 
Power Institute ‘‘ Krshyshanovsky ”’ of the Academy 
of Sciences of the U.S.S.R. The report examines 
some of the technical difficulties awaiting solution 
in high-voltage d.c. transmission—a problem which 
is regarded as one of the major tasks of the new 
Five-Year Plan. These problems are dealt with 
in the report under a number of headings, including 
rectifier and inverter arc backs, stability of the 
inverter, balancing of the inverter reactive power, 
d.c. switching, and earth return. It is suggested 
that some of these difficulties may be resolved by 
attention to lay-out design, by the application of 
inertialess grid control and, possibly, by a change 
in the orthodox method of earthing the neutral in 
the inverter station. The report concludes by 
stressing the importance of erecting test transmission 
lines and plant to tackle the problems of high- 
voltage d.c. transmission on an industrial scale. 

D.C. Power Transmission Development by the 
Siemens-Schuckert Concern in Germany: General 
Review. By Dr. Ing. F. Busemann. British Elec- 
trical and Allied Industries Research Association 
(Ref. Z/T67). Price 6s., postage 4d.—This is the 
first of three reports on high-voltage d.c. trans- 
mission, prepared by Dr. Busemann, who has been 
brought over to this country by the Govern- 
ment, under the Darwin scheme. In this report 
developments made by Siemens-Schuckert are dis- 
cussed under various headings dealing with the 
rectifier and inverter, electrical problems, auxiliaries, 
transformer connections, insulation co-ordination, 
earthing, underground cables, overhead lines and 
circuit breakers. In a concluding section the author 
suggests that before pursuing the development of 
d.c. high voltage equipment in this country a careful 
study should be made of the relative merits of d.c. 
and a.c. transmission. If a need for d.c. trans- 
mission is anticipated in ten years’ time development 
should begin now, the preliminary work being divided 
into two stages. The first stage involves (a) the erec- 
tion of test plant to make full-load and life tests on 
rectifiers and inverters divorced from systems con- 
ditions ; (6) the erection of model plant to study the 
electrical problems of the d.c. line and the a.c. net- 
work systems; (c) the building of a high-voltage d.c. 
test generator for testing cables and studying corona 
&c.; (d) carrying out fundamental work on the 
development of d.c. circuit breakers. The second 
stage involves a test transmission of considerable 
capacity to gain operational experience with the 
equipment under normal network conditions. 
These two stages are regarded as essential pre- 
liminaries to any full-scale commercial project. 
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A Seven-Day Journal 


The National Smoke Abatement 
Society 


Tuer annual conference of the National Smoke 
Abatement Society opened at Cheltenham 
yesterday, September 30th, and is being con- 
tinued throughout to-day. It is being attended 
by over 400 delegates from local authorities 
and technical organisations. In a report on 
the growth of the Society, which was presented 
yesterday by Sir Ernest Smith, the honorary 
treasurer, it was stated that there was now much 
closer contact with the various Ministries and 
with other organisations interested in fuel 
conservation and smoke prevention. On the 
general fuel situation, Sir Ernest commented 
that conversions from coal to oil fuel did not 
always lead to the elimination of smoke. Oil 
was an easily controlled fuel and could be 
smokeless, but unless properly used it could 
produce a worse smoke than coal, often con- 
taining @ higher percentage of sulphur gases. 
The retiring President, Sir George Elliston, in 
his address yesterday, spoke of the waste and 
damage caused by smoke and the enormous loss 
of coal involved in the production of smoke. 
This yearly loss of fuel, he said, had been esti- 
mated as being equivalent to 2,500,000 tons 
of coal, and to that must be added the greater 
loss contained in the invisible gases formed with 
smoke. Among the reports presented to the 
conference yesterday was one on a nation-wide 
survey of the sources of atmospheric pollution, 
which has been carried out by the Society during 
the past year. Lieut.-Colonel A. J. Cousin, 
who made the report, said that in the replies 
received from over 700 local authorities the 
sources of pollution most frequently mentioned 
were collieries, railways, shipping, power 
stations, blast-furnaces and other metallurgical 
plant, coke ovens and gasworks, laundries, 
brickworks and potteries. Lord Simon of 
Wythenshawe has been elected President of 
the Society in succession to Sir George Elliston, 
who has held office for the last two and a half 
years. 


Ambulance Launch for the Port of 
London 


On Tuesday, September 28th, we were invited 
by John. I. Thornycroft and Co., Ltd., to inspect 
and make a demonstration run in the new 
ambulance launch ‘‘ Alfred Roach,” which has 
just been completed at the firm’s Hampton-on- 
Thames shipyard for the Port of London Health 
Authority. The launch will be stationed at 
Gravesend, and has been designed for the 
reception and transfer of cases of infectious 
disease to the Port of London Isolation Hospital 
at Denton, Gravesend. Alternatively, the 
launch can be employed for the medical officer 
of health’s general inspection work in the 
lower reaches of the River Thames. The sick 
bay and living quarters are commodious and 
very comfortable, and hot meals can be served 
from the galley. For the colder weather, heating 
by oil stoves is provided. The hull of the ship 
is of round bilge form, and it is constructed 
of double-skin mahogany on elm timbers. 
She has a good flare forward, with well-rounded 
quarters to minimise any risk of damage when 
getting away from steamers. The dimensions 
are: lehgth 53ft., beam 12ft, and draught 
about 3ft 6in. The propelling machinery 
comprises a twin-screw arrangement of 
Thornycroft six-cylinder diesel engines, hav- 
ing each a designed output of 75 to 90 b.h.p. 
at speeds of 1500 to 1600 r.p.m. The engines 
drive handed propellers through 2 to 1 reduc- 
tion gears. The control is from the helmsman’s 
position. Alongside the instrument board, 
which is equipped with wateértight switches 
and instruments, and close to the steering 
wheel is a single lever for each engine operating 





over a telegraph quadrant. Each lever operates 
its engine throttle and the reverse gear by 
means of oil pressure, and when going from 
ahead to astern or vice versa, the engines are 
automatically slowed down. The boat has a 
speed from 134 to 144 knots at full power. 


The Late Mr. Thomas Charles Hunter 


NAVAL engineers of the older generation will 
learn with regret of the death on Friday, Sep- 
tember 17th, following a short illness at his 
home, “ Selima,’’ Effingham Road, Surbiton, 
Surrey, of Mr. Thomas Charles, Hunter, in his 
ninetieth year. "Mr. Hunter,-who was Superin- 
tendent Civil Engineer at the Admiralty, was 
born at Brighton in 1858. He was educated at 
private Brighton schools, and continued his 
technical training at the School of Science and 
Art, Brighton. He was a pupil, and later an 
assistant, of the late Mr. G. Tupper, Surveyor 
at Brighton, and afterwards joined the staff of 
the Office of Works, and then the Admiralty 
civil engineering staff. He served under the 
late Mr. C. Colson, M.I.C.E., Superintendent 
Civil Engineer at Malta Dockyard, and was 
employed on dockyard extension schemes. He 
also carried out work on a number of schemes 
connected with the H.M. Chatham and Devon- 
port Dockyards. In 1890 he continued that 
work and also assisted on schemes in connection 
with improvements to Portsmouth Dockyard, 
and boom defence works at Southampton. From 
1897 till 1900, Mr. Hunter was Superintendent 
Civil Engineer at H.M. Dockyard, Malta, and 
he carried through plans for deepening the 
harbour, and the provision of battleship berths, 
and the construction of new buildings, stores 
and water supply. He also had charge of the 
dockyard extension works which were begun 
about 1900. From that date he was appointed 
Superintendent Civil Engineer at the Admiralty, 
London, under the Director of Works, and he 
was responsible for the carrying out of schemes 
connected with naval improvements at the 
Bermuda naval station, and H.M. Dockyards 
at Sheerness and Chatham, dealing more 
particularly with extensions and the provision 
of new docks, with their entrance and connecting 
locks, and the associated schemes for pumping 
machinery and railways. In 1904 he became a 
member of the Institution of Civil Engineers. 


The Emergency Reserve Schemes 


THE Ministry of Labour has made an 
announcement stating that the object of the 
Emergency Reserve Schemes is to enrol volun- 
teers with valuable service experience who would 
be urgently needed for operational duties in the 
very early stages of any national emergency. 
Accordingly, it is not proposed to restrict the 
acceptance of volunteers for those Reserves 
except for persons engaged in a very limited 
range of employments which would also be of 
exceptional importance in the early stages of 
an emergency. The Ministry has therefore 
issued a list of employments from which, for 
the time being, volunteers will not be accepted. 
This list includes people, other than clerical 
and ancillary workers, employed on a full-time 
basis in coal and oil shale mining (underground 
workers); agriculture; iron and steel and 
other metal manufacturing, but not metal 
processing, industries ; shipbuilding and ship- 
repairing and marine engineering; railway 
service (operating and maintenance grades) ; 
local authority fire service; gas, water and 
electricity supply; Merchant Navy; docks 
and harbour service; petroleum production, 
refining and transport ; flying control and air- 
field staff of the Ministry of Civil Aviation and 
the airways corporations. Others who will not 
be accepted for the Reserve Schemes are those 
employed at the Admiralty, War Office and 
Air Ministry establishments, and at the Ministry 
of Supply Research and Development Estab- 





lishments, and students for a degree or equi- 
valent qualification in science, engineering, 
mining, agriculture, and quantity or land sur- 
veying. The Ministry has also specified certain 
occupations from which volunteers for the 
Emergency Reserve Schemes can be accepted 
only provisionally. ‘These include professionally 
qualified scientists, engineers and quantity sur- 
veyors, and scientific assistants employed in the 
Air Ministry meteorological offices. 


Generation of Electricity by Wind 
Power 


WiItH# a view to investigating the possibilities 
of large-scale generation of electricity by wind 
power, a representative committee under Mr. 
T. G. N. Haldane was set up early this year 
(THE ENGINEER, January 30, 1948, p. 105) by 
the British Electrical and Allied Industries 
Research Association. Readers will recall that 
the terms of reference of this committee are 
to study the technical and economic problems 
of large-scale aerodynamic generation in Great 
Britain.” This study is to include the collection 
of all available information ; the principles of 
the selection of sites and the wind energy deriv- 
able from them; the co-ordination of wind- 
driven generators with supply systems; the 
design essentials of wind-driven generators and 
the design problems which remain to be solved. 
We learn that the work of the committee is 
well under way, that a large amount of existing 
data has been collected, that preliminary 
studies have been sufficiently encouraging to 
justify experimental investigations, and that 
these investigations are now in progress. 
Already certain proposals and suggestions for 
future investigations have been received and 
are being examined by the committee. It is 
felt that this phase of the committee’s work 
should be made known widely so that any person 
or body having a considered proposal to put 
forward should have the opportunity of bringing 
this to the notice of the committee by writing 
to Mr. E. W. Golding at the Electrical Research 
Association, 15, Savoy Street, London, W.C.2. 


Economy in Domestic Heating 


OPENING a building science exhibition at 
Electric House, Croydon, arranged by the 
Department of Scientific and Industrial 
Research, Sir Edward Appleton, Secretary of 
the Department, spoke on Monday, September 
27th, regarding economy in domestic heating. 
Before the war, he stated, about only one-fifth 
of the heating value of fuel burned in domestic 
heating appliances was usefully employed, the 
remaining four-fifths being generally wasted. 
Houses, he said, were nevertheless badly heated. 
Another form of waste was that of smoke, and 
it was estimated that the smoke from domestic 
grates alone carried about 1 million tons of soot 
and tar into the air every year. Since the war, 
a great deal of attention had been given by the 
Department to the improvement of domestic 
heating appliances and the design of houses. 
The makers of coal-burning appliances had also 
done a large amount of development work, and 
it could be said that many of the new stoves 
were at least twice as efficient as the, older 
forms of domestic: heating appliances. The 
Department had also given close attention to 
the construction of dwelling-houses, particularly 
with regard to the reduction of heat waste in 
the design and construction of walls, roofs and 
floors. That work had raised the question 
whether it was worth while in the long run to 
spend a little more on the design ef a house, 
which, when completed, would show a steady 
saving in domestic fuel. Houses built to 
standard specification prepared by the research 
laboratories, Only required, Sir Edward said, 
about half the fuel which was necessary to 
keep other types of houses comfortably warm. 
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Water Supply of 
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Greater London 


By H. W. DICKINSON, D.Eng., M.I.Mech.E. 
No. XITI—(Continued from page 302, September 24th) 


THe New River Company 

| Pes the nineteenth century the New 

River experienced several vicissitudes, not 
paralleled by the other companies; thé 
better to understand these, the map (Fig. 51), 
at the time when it was taken over by the 
M.W.B., is appended. The area of supply is 
delimited by a black line and shading ; 
the course of the river is defined by a dotted 
line ; the shaded squares, each with a letter 
attached, mark the positions of the stations, 
a list of which is given at the side of the map. 

The intake from the River Lee is received 
through a balanced sluice, the history of 
which has already been told; this rises and 
falls with the water level of the river and so 
ensures that the amount withdrawn— 
224 million gallons—is always constant. 
The supply can be cut off when floods cause 
undue turbidity. As we have stated earlier 
the supply of water from Amwell Spring 
dwindled to nothing while that from Chadwell 
Spring varied greatly and still does so; 
it is recorded that once in the summer of 
1898 the spring failed altogether. The loss 
of this spring water has been countervailed 
by the expedient of sinking wells alongside 
of, and pumping the water from them into, 
the river en route. 

These sinkings were made at different 
times and in no individual case is the lift 
very great nor is the supply obtained of 
large amount. Hence, it causes no surprise 
to learn that a great variety of plant and 
engines is employed; beam, side-lever, 
horizontal, vertical inverted and vertical 
overhead, mostly geared to the pumps; 
nearly every engine is by a different maker. 
Though of interest as showing accepted 
designs at the dates when installed, the only 
one that need detain us, and that because 
it is so unusual, is the engine at Turnford. 


This is of the side-lever type—the accepted 
marine engine of the 1840’s but not intended 
for water supply. Originally the engine 
was supplied in 1845 by Boulton, Watt 
and Co., to Hampstead Waterworks, and 
when that company was taken over in 1850 
it was transferrred to its present situation. 
The line drawing (Fig. 52, by courtesy of the 
Birmingham Reference Library) shows it as 
originally constructed. It has a cylinder 28in 
diameter by 34ft stroke, working at 27 
strokes per minute, driving through gearing 
and bell-cranks lift pumps 20in diameter 
by 6ft stroke and 8 strokes per minute. 
The sketch (Fig. 53) shows the installation at 
the present day. 

In 1882 an inverted vertical engine by 
R. Moreland and Sons, 29in diameter by 
24ft stroke, 26 strokes per minute, was 
erected alongside and this through bell- 
cranks from the crosshead works two force 
pumps 18in [diameter 
by 24ft stroke. The 
pressure is 56 lb and 
the exhaust steam 
from it supplies the 
side-lever | engine— 
quite a bright idea, 
which no doubt has 
saved the latter, being 
only intended for 
about 10 lb pressure, 
from being scrapped. 

The well is 170ft deep 
and at this depth there 
are two headings, one 
of 220ft and the other 
of 190ft, as well as a 
borehole 1000ft deep. 
The well is reputed to 
be capable of supply- 
ing 3 mg. daily. 


The part enclosed within the shaded line includes the whole of the area supplied 
by the New River Company. The course of the New River is shown by a dotted 
line. The places marked on the map by shaded squares are :— 


Intake from River Lee near Hertford 
Chadwell Spring 

Broadmead Well and Pumping Station. 
Amwell End Well. 

Amwell Hill Well and Pumping Station. 


Rye Common Well and Pumping Station. 
Hoddesdon Well and Pumping Station. 
Broxbourne Well and Pumping Station. 
Turnford Well and Pumping Station. 


White Webbs Well. 

Hoe Lane Well and Pumping Station. 
Bush Hill Reservoir. 

Southgate Reservoir. 


Bourne Hill Reservoir. 
Bestile Well and Pumping Station. 
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bourne Well and Pumping Station. 


Crouch Hill Reservoirs. 


Claremont Square Reservoir. 
Camden Park Road Reservoir. 
Hampstead Reservoir. 
Highgate Reservoir. 

Hornsey Lane Reservoir. 
Maiden Lane Reservoir. 
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FiG. 5i-MAP SHOWING AREA OF 


Amwell Marsh Well and Pumping Station. 


Cheshunt Well, Reservoirs and Pumping Station. 


Hornsey Reservoir, Filter Beds and Pumping Station; 


(Since disused.) 


Highfield (Edmonton) Well and Pumping Station, 


also Camps- 


Tottenham Pumping Station (since disused). 


Stoke Newington : Reservoirs, Filter Beds, and Pumping Stations. 
New River Head : Reservoir, Filter Beds, and Pumping Station. 
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When, in 1852, the Metropolis Water Ag 
Section 2, prescribed that all reservoir, 
within 5m as the.crow flies from St. Pay), 
must be covered in and no open aqueduct; 
were to be allowed within the Metropolis 
unless the water after passing through 
them is filtered before distribution, the Ney 
River Company was faced with the neces. 
sity of covering in the Lower and Upper 
Ponds at Islington, and of establishing 
filter beds. For the latter a suitable site 
conformable to the Act, was found at Green 
Lanes, Stoke Newington, where settling 
reservoirs and filter beds were laid down andj 
a substantial pumping station was erected. 
This work was done under the authorisation 
of Parliament (17 Vict., c. 72), 1854. 

A cross-compound beam engine by Boulton, 
Watt and Co., familiarly known as * Lion 
and Lioness,” was installed. The hp. 
cylinders are 48in diameter and the 1p. 
77in diameter, by 8ft stroke. The connect. 


ing rods and the pump rods, not being rigid 
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enough, had to be trussed with wrought iron, 
which gives a striking appearance to the 
engine (see Fig. 54). At the same date, 
1856, James Simpson and Co. supplied 
two pairs of his recently introduced cross- 


@ 
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FiG. 52-SIDE LEVER PUMPING 


compound engines, to be illustrated in a 
later issue. 

The covering-in of the reservoirs at Isling- 
ton caused considerable upheaval ; the work 
that had to be undertaken is perhaps suffi- 
ciently shown by the _ illustration (see 
Fig. 55, reproduced by courtesy of the 
Illustrated London News); few’ persons 
realise that the whole underground area of 
Claremont Square is a vast reservoir. 

The whole of the course of the New River, 
as it was in 1899, is minutely scheduled 
with appropriate text and maps in Sisley’s 
“London Water Supply,”’ pages 25-66. 

It would merely weary the reader to 
go into further detail in regard to the wells, 
the pumping stations and the service 
reservoirs, all of which are shown on the map 
(Fig. 51). As will be inferred from their 
situation, nearly all the reservoirs are 
jackheads to serve areas of high elevation. 
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FiG. 53—-SIDE LEVER ENGINE AS INSTALLED 


One or two incidents closely affecting the 
operations of the New River Company may, 
however, be noticed. 


- Pocock’s WaTERWoRES, 1809 


By the last quarter of the eighteenth 
century population had spread beyond the 
Upper Pond at Islington, and the head of 
water was insufficient to supply all the new 
houses. It is said that the inhabitants 
had to buy their water from water carriers, 
® Nelson John—“ History of Islington,” 1811, page 105. 
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who brought it round and retailed it at a 
halfpenny a pail. Even at the beginning 
of the nineteenth century the inhabitants 
of Holloway got their water from a cart, 
which brought it from a pump supplied by 
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ENGINE AT HAMPSTEAD, 1845 


the New River at Hopping Lane (since 
renamed St. Paul’s Road), for which the 
sum of 20s. per annum was paid to the 
company. Nelson states that repeated 
applications had been made to the Com- 
pany for a better supply but without result. 

In 1809 George Pocock took up the cudgels 
and dug a well 172ft deep and 5ft diameter 
in Pocock’s Fields, 
which were in the area 
now bounded by Liver- 
pool and Offord 
Streets. The well was 
at the bottom end of 
Cornwall Place (re- 
named Eden Grove) 
and he erected a steam 
engine to pump up 
the water found there, \ 
which was said to c Tint 
be of “the finest 
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AT TURNFORD, 1882 


quality, extremely soft and, consequently, 
fit for washing and every culinary purpose.” 
To do this, Pocock floated a company and, 
in 1810, obtained an, Act of Parliament 
(50 Geo. III, c. 150) ‘‘ For supplying with 
water Upper and Lower Holloway, High- 
bury, Cannonbury, Upper Islington and 
their respective vicinities, all in the Parish 
of Saint Mary, Islington, in the County of 
Middlesex, and for other purposes relating 
thereto.”” The capital was £10,000 in 200 
shares of £50 each, of which he retained 
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sixty himself. The company was authorised 
to raise a further sum of £10,000 if found 
necessary. 

Nelson states that when the New River 
Company found that the Bill was about to 
pass, they put down pipes “with great 
expedition,” and, not only so, but pulled 
down the pump from which the inhabitants 
had hitherto got their water, ‘‘in order to 
oblige them if possible to have the Company’s 
pipes laid into their premises.” In retalia- 
tion, householders refused to receive water 
except from the well of Mr. Pocock. His 
success was short-lived, however, for in 
1815 he and his associates went bankrupt 
and were sold up. What happened to the 
well we do not know. After 1847 the situa- 
tion could not have arisen, for by the Water- 
works Clauses Act of that date it was com- 
pulsory for a company to provide supply 
mains if called upon to do so. 

North Middlesex Waterworks, 1867.—This 
was another works called forth by the spread 
of population. It was known familiarly as 
the Colney Hatch Water Works, and was 
incorporated as a limited company in April 
1867, by a man named Bull, to supply an 
area beyond Hornsey, roughly where Alexan- 
dra Palace now stands. The company sank 
a well at Betstile 142ft deep, into the chalk, 
and set up pumping plant consisting of two 
horizontal geared non-condensing engines 
each of 6 h.p., actuating three pumps, 44in 
diameter, in the well, steam being generated 
by two Cornish boilers. The concern lasted 
a short time only, for it was taken over on 
March 22, 1871, by the New River Com- 
pany, for the sum of £4500. The latter 
company continued to use the plant to pump 
into Southgate Reservoir for a number of 
years, but the well is no longer in use. 
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- Fic. 54—CROSS-COMPOUND BEAM ENGINE AT GREEN LANES, 1856 


works were established near Edmonton, in 
1875, by the Bush Hill Park Estate Company, 
as an ancillary to their development of that 
estate for building purposes. The company 
sank a well, made a reservoir, erected a 
water tower, and installed pumping plant. 
However, the water level in the well gradually 
fell as pumping by the neighbouring asylum 
and by the Barnet District Gas and Water 
Company took place, till the level in the 
well was 96ft below the surface, and the 
company got into difficulties in spite of 
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installing fresh plant. The New River 
Company took over the works on December 
2, 1887. The well is no longer used, supplies 
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practice of sand filtration ; a detailed account 
of this will be given later. 
The next event of importance followed 


Fic. 55—COVERING-IN OF CLAREMONT SQUARE RESERVOIR, 1855 


to the area being pumped from the neigh- 
bouring Highfield Well at Edmonton. The 
water tower was converted into a dwelling 
house. 

Chelsea Waterworks—We have already 
followed the fortunes of this company down 
to 1803, when the second Watt engine was 
installed at Pimlico to pump water into the 
reservoir in Hyde Park. It remains to 
devote a few lines to record what of impor- 
tance happened in the century that elapsed 
before the company was taken over by the 
M.W.B. In 1809 powers were obtained 
(49 Geo. ITI, c. 117) to take water directly 
out of the Thames, as other companies did. 
To ensure that the supplies should be drawn 
from well below low water, pipes were 
extended on to the river bed for a distance 
of 80 yards. To pump the water, a third 
single-acting beam engine was obtained 
from Boulton, Watt and Co. The cylinder 
was 50in diameter, i.e., 2in greater than 
that of the previous engine while the 
stroke was as before, 8ft, as were the dia- 
meter, 173in, and stroke of the pump. The 
engine was installed in a new building, 
close to the river, near where Ranelagh 
Creek enters it, about #mile distant from the 
old building, and it was connected by an 
18in diameter main to the existing two 
12in mains, conveying the water to Hyde 
Park. Shortly after this date the original 
engine was scrapped. 

In the year 1818, another engine was 
obtained from the firm, the only difference 
being that the pump was 24in diameter, 
pointing to its use for a low lift. About the 
year 1826 the reservoir in the Green Park 
was cleared of accumulated mud and deep- 
ened. It was rendered watertight by brick 
laid in cement and surrounded by a brick 
wall; its length was 220 yards, by a width 
of 35 yards, and it was capable of holding over 
6 million gallons. It was kept replenished 
by pumping every fourth day. It served 
Westminster and Pimlico. The turbidity 
of the water was even worse than in the 
days of the tidal settlement reservoirs, 
and this led to the most important event in 
the history of the company, viz., the intro- 
duction, in 1828, by James Simpson, of the 


upon the decision of the Legislature (Metro- 
polis Water Act, 15 and 16 Vict., c. 84) 
that all intakes must be beyond the reach 
of tidal action, i.e., beyond Teddington 
Weir. By the Act (15 and 16 Vict., c. 156) 
authorisation to remove the intake and the 
works was obtained. The site chosen ad- 
joined that of the Lambeth Company, 
probably because Simpson was engineer to 
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both companies. The works, completed jy 
1856, consisted of two subsidence reservoirs 
two filter beds, four engines, aggregating 
600 h.p.—three reservoirs on high ground at 
Putney Heath, 185ft above O.D., of a joing 
capacity of 11 million gallons, and a cop. 
necting main to them 30in diameter. Qne 
of these reservoirs was open for unfiltered 
water, used for road watering, but when 
that practice was discontinued, it wag 
covered in and used like the others. The 
water was distributed by gravitation to 
Chelsea through two 24in and two 12in 
diameter pipes, across the Thames by an 
aqueduct a short distance above old Putney 
Bridge; when the latter was rebuilt in 
1886 these mains were taken over it under 
the footway. To meet the expenditure, 
by the Act just mentioned, the capital of 
the company was increased from £300,000 
to £740,000. A further Act of 1864 (27 and 
28 Vict., c. 39) authorised the issue of 
£328,750 additional capital. 

The site chosen did not prove entirely 
satisfactory because the supply was subject 
to turbidity from the muddy river Mole, 
which joins the Thames just above the intake, 
and in 1875 Parliamentary powers were 
sought (38 and 39 Vict., c. 108) to remove 
the intake beyond the influence of that 
stream. A point nearly five miles distant, 
4 mile below Sunbury Lock, at Walton, was 
selected. Here four subsidence reservoirs (to 
be illustrated later) aggregating 140 million 
gallons, were constructed and a 36in diameter 
main led the water to the filter beds at 
Surbiton. These works were brought into 
service in 1877; the cost was defrayed by 
an increase in the capital of £200,000. 

The last Act before being taken over was 
in 1896 (59 and 60 Vict., c. 73) to extend 
mains, execute further work and raise 
further capital. 


(To be continued) 
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TENDENCIES IN THE DESIGN OF RAILWAY 
Roiiinc Stock 

N Friday morning, September 10th, 

Mr. O. V. S. Bulleid (Chief Mechanical 
Engineer, Southern Division, British Rail- 
ways) presented a paper in which he dis- 
cussed railway rolling stock and tendencies 
in design. He began with a brief review of 
locomotive design from the beginning of the 
century and then illustrated and discussed 
some recent steam locomotives. He drew 
special attention to Mr. A. H. Peppercorn’s 
“Pacific”? type locomotive, No. 525, 
which appeared in 1947; to Mr. H. G. 
Ivatt’s “‘ Pacific ’’ type No. 6256, which 
went into service in 1947; Mr. H. G. Ivatt’s 
“ Atlantic’ type, and Sir Nigel Gresley’s 
‘ Pacific.”” As the Belpaire firebox was 
coming into more. general use with the in- 
crease in boiler pressure, he said its advan- 
tages were (a) improved staying; (6) in- 
creased, water surface area, and (c) larger 
steam space or volume above the inner 
firebox. Against these, there was the dis- 
advantage of somewhat greater first cost. 

In designing the abbve engines, he empha- 
sised that great attention had been paid to 
simplification and accessibility for main- 
tenance, with the object of increasing the 
availability of the locomotives. Provided 
the track would stand it, and the increased 
track maintenance resulting from increased 
rail impact was not objected to, the tendency 


was towards two-cylinder engines for medium 
power and three or four cylinders for high 
power. The reason there had been no 
marked change in size in recent years was 
to be found in the permanent way. It 
had not been thought necessary to incur 
the cost that would be involved in making 
it capable of withstanding greater axle 
loadings to enable heavier and longer trains 
to be hauled and higher speeds requiring 
marked increase in the power of the loco- 
motives to be attained. The tendencies 
were in respect of refinement of design to 
augment the power for a given weight, to 
improve the efficiency and to increase 
availability. Other tendencies were towards 
greater ease in driving, greater comfort and 
greater ease in servicing. 

Referring to the “ Battle of Britain”’ 
locomotives, one of which is under con- 
struction at the Brighton Locomotive Works, 
which the section visited in the afternoon, Mr. 
Bulleid pointed out that although the net 
weights of this new class and the older ‘‘ King 
Arthur ”’ class were almost the same, the trac- 
tive effort of the new class was nearly 6000 |b 
greater, an indication of the progress in 
design and manufacturing methods. The 
larger boiler fitted to the ‘‘ Battle of Britain ” 
locomotives was made possible by the exten- 
sive use of welding, which had also been 
responsible for a considerable reduction in 
boiler weight. The increased steam pro- 
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ducing capacity of the boiler had been ob- 
ined by increasing the heating surfaces, 


ially of the firebox, and by the addition — 


of two thermic. siphons, which, connecting 
the front water leg of the firebox with the 
gown of the inner firebox, passed through 
the hottest zone of the firebox. The advan- 

of large firebox heating surfaces was 
that the heat was transmitted to the water 
by conduction, whereas in the case of the 
tube-heating surface, power was expended 
in forcing the gases through. The fire- 
tes on modern locomotives had increased 
to such @ size as to approach the limit of 
the fireman’s ability to feed the quantity 
of coal used by the engine at full capacity. 

To increase the efficiency of the cylinders, 
ample steam passages had been provided 
between the boiler and the cylinders, and 
in the “‘ West Country” engines, a Tin 
diameter regulator valve and main steam- 
pipe of the same diameter, was fitted in 
the boiler. The mechanical efficiency had 
been increased by reducing losses due to 
friction by increasing the size of the bear- 
ings and reducing the bearing pressure. 
(Continuous lubrication was provided to all 
the motion bearings. 

The design of cylinders and valves and 
the disposition of the blast pipe, and the 
absence of anti-vacuum valves in the 
superheater header, had resulted in a better 
performance of the cylinders and valves. 
These features had made it possible to 
increase the mileage run between valve, 
piston and enclosed motion examination 
from 25,000 to 40,000 miles. The tendency 
should be towards the total enclosure of all 
moving parts, to bring the steam locomotive 
in line with accepted practice in all other 
fields. 

One of the details which gave trouble 
from time to time was the overheating of 
axles, but roller bearings were expected to 
reduce still further the trouble due to this 
cause. With ‘‘ West Country ”’ class loco- 
motives there had been only one hot box 
for every 859,000 miles. 

The major cause of engines being taken 
out of service was the need to wash out the 
boilers, which had to be done every seven 
or ten days to prevent the formation of 
scale. Water treatment had been used on a 
large scale but something better was needed. 
The Traitement Integrel Armand, known 
as the T.I.A., system of water treatment 
was standard practice on the French Na- 
tional Railways, and in view of the results 
obtained, it had been introduced on the 
Southern Region. The treatment removed 
the oxygen and carbon dioxide from the 
water and all the scale-forming constituents 
in the water were precipitated in the form 
of a soft, non-adhering mud. This system 
of boiler water treatment had made it 
possible to increase the period between 
washing out from seven. days to two months, 
and at the same time boilers which had 
shown, scaling were now completely free 
from any traces of it. 

Reference was made to a tank engine 
which has been designed, the first of which is 
under construction at Brighton. Many 
new features are incorporated in the design, 
which Mr. Bulleid said are a departure from 
traditional practice. Five of these engines 
are being built, so that they can be tried 
out in all classes of service over the whole 
of the Southern Region. 

The engine is carried on two six-wheeled 
bogies, so that the whole weight is avail- 
able for adhesion, both for driving and for 
braking. The engine is designed to run in 
either direction. The whole of the motion, 
connecting rods, &c., is enclosed, and con- 
tinuously lubricated. Roller bearings are 
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used in all the axle-boxes. The axle-boxes 
and springs are also under continuous lubri- 
cation. 

With a view to improving the thermal 
efficiency and the power developed, a new 
design of cylinder and valve has been intro- 
duced. The admission of steam to and ex- 
haust from the cylinder is controlled by a 
sleeve valve instead of the usual piston valve. 
The clearance volume has been substantially 
reduced and the port openings increased. 
The steam and exhaust ports are separate, 
whereas in the present type of locomotive 
cylinder the same passages are used for live 
steam and exhaust steam. The ratio of 
the port area to the cylinder area, as com- 
pared with the ‘‘ West Country” class, 
is 1-9'to 1. The clearance volume is only 
6 per cent. These new features, it is believed, 
will increase the thermal efficiency consider- 
ably. The firebox, as usually fitted, has 
been suppressed, and, instead, four thermic 
siphons are used in conjunction with a round- 
top shaped drum and a barrel containing 
the flues and the tubes. The boiler is of 
welded construction throughout. 

Commenting on the most recent French 
practice, Mr. Bulleid said that the two most 
recent steam locomotives of the 8.N.C.F. are 
the 4-8-4 and the 2-12-0 tender engines, and 
a brief description was given of the former. 
The horsepower has been raised from 2000 to 
3700, principally owing to the increase in 
the power developed in the low pressure 
cylinders. The engine is guided entirely 
by the bogie, for which purpose the bogie 
is heavily loaded and fitted with a centralising 
arrangement with rollers. The boiler pressure 
is 290 lb per square inch and the original 
copper firebox has been replaced by a steel 
firebox fitted with two Nicholson thermic 
siphons. These locomotives are fitted with 
mechanical stokers, as it was considered 
that manual stoking would be too onerous 
on the service for which they were designed. 

The S.N.C.F. 2-12-0 locomotive was 
designed to develop a very high tractive 
effort, which could be maintained at low 
speeds up heavy gradients, as economically 
and efficiently as possible, and the design 
was intended to carry the expansion of the 
steam as far as possible, even at low speeds. 
The volume of the low pressure cylinders 
has been increased considerably and this 
has led to the use of six cylinders, viz., 
two high and two low pressure, between 
the frames, with the further two low pressure 
cylinders outside them. 

If maximum expansion at low speeds is 
to be obtained, a sufficiently high degree 
of superheat in the low pressure steam chests 
is needed. The superheat would then be 
too great for the high pressure cylinders 
and valves; therefore, a second super- 
heater has been provided between the 
high pressure and low pressure steam 
chests, and it is believed that this is 
the first locomotive so to be fitted. The 
arrangement is successful, the superheated 
steam temperature not exceeding 680 deg. 
Fah., and all lubrication trouble has been 
avoided. ‘ 

Remarking that the steam locomotive 
had been dealt with in some detail, as our 
railway system is still based on such loco- 
motives, Mr. Bulleid passed on to alternative 
forms of locomotion. 

An illustration was shown of the latest 
type of multiple unit train for heavy pas- 
senger traffic on the Southern Region, 
the electrical equipment of which is generally 
similar to that used on all electric stock 
built since 1935. Improvements that have 
been achieved from both operating and 
safety points of view in the case of the control 
apparatus have, said the author, generally 
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prevented any spectacular decrease in weight 
and. designs have tended rather to be aimed 
at attaining better performance without 
increasing weight. 

In the case of the traction motors, however, 
higher acceleration and higher average and 
maximum speeds are envisaged, together 
with higher passenger loads. The aim is 
for a lighter ventilated motor for both 
suburban and express services in place of 
the heavier totally enclosed types so far 
used. The most important advantages of 
such a motor are said to be higher continuous 
output, reduced deadweight, higher accelera- 
tion, lower energy consumption, and lessened. 
mechanical stresses on bogie and track. 

Such a motor has been developed and 
tested and is being introduced generally on 
the new stock. Amongst other improvements 
incorporated in the new motors is the intro- 
duction of fabricated suspension bearing 
caps, and oil boxes of increased capacity in 
place of the usual heavy, cast steel caps. 

Remarking that future electrification will 
increase the use of electric locomotives, 
especially for goods services, Mr. Bulleid 
described two types. The first, now in use 
on the Southern Region, was the ‘‘ C0-CO”’ 
electric locomotive, which hauls freight 
trains of up to 1000 tons in weight and 
passenger trains at speeds up to 75 m.p.h. 
It is carried on two six-wheeled bogie trucks 
of new design without bolsters. Each of 
the six axles is driven by an electric motor 
through single reduction spur gearing. The 
locomotive is fitted with an electrically- 
fired boiler for supplying steam for heating 
passenger trains, as well as electrically- 
driven compressors and exhausters in con- 
nection with the brakes. D.c. current at 
650V is collected from the conductor rail 
by eight shoes, of which four are mounted 
on each side of the locomotive, and a booster 
is fitted enabling the locomotive to run 
over long gaps in the conductor rails. The 
locomotive is equipped with six force- 
ventilated, nose-suspended traction motors, 
one to each of the six axles. The maximum 
one-hour rating of each motor is 245 h.p. 
for a temperature rise of 75 deg. Cent. 
The motors are permanently connected in 
series. The rate of acceleration with a load 
of 1000 tons is 0-3 m.p.h. per second, and 
with a load of 425 tons, it is 0-5 m.p.h. 
per second. The normal average accelerat- 
ing current up to 37 m.p.h., with a load of 
425 tons at 600 line volts, is 800A. A panto- 
graph is mounted on the roof for collecting 
current from overhead wires in sidings. 

This locomotive has a capacity of 1470 
h.p. at one hour rating. The total adhesive 
weight is 99 tons 14 cwt, the total wheel- 
base 43ft 6in, with a length over buffers of 
56ft 9in. The diameter of the wheels is 
3ft Tin. 

A description was also given of an Eastern 
and North Eastern Region B+B electric 
locomotive for the Sheffield-Manchester elec- 
trification at 1500V d.c., on the overhead 
system. This has been designed to handle 
passenger and freight trains over the Pen- 
nines where gradients of 1 in 100 are general, 
and top speeds of 65 m.p.h. are scheduled. 
This locomotive—which is at present in use 
in Holland and is said to be giving satis- 
factory performances—weighs 87 tons 8 cwt 
and has a maximum axle load of 22-5 tons. 
It is equipped with four force-ventilated, 
nose-suspended traction motors, the two 
on each bogie being connected permanently 
in series with 750V across the brushes. 
The motors can be operated in series and 
parallel combinations, and four stages of 
field weakening are provided. A maximum 
one-hour rating of 467 h.p. per motor (1868 
h.p. per locomotive) is obtainable, but the 
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normal one-hour value at full field is 435 
h.p. per motor (1740 h.p. aggregate) at 26 
m.p.h., and with a tractive effort of 6250 
Ib per motor (25,000 Ib total). The maximum 
starting effort is 45,000 Ib, with an adhesion 
factor of 4-36. Current is collected from 
the overhead line by two pantographs. 
When running trials on the Manchester and 
Altrincham lines in 1941, with a train of 
six coaches, weighing 250 tons, a speed of 
25 m.p.h. was reached in twenty-five seconds. 

When times become more propitious, 
said Mr. Bulleid, we may expect to see the 
electrification of the railways in all districts, 
with intense passenger and goods traffic and, 
possibly, ultimately throughout the whole 
country. 

Remarking that diesel traction had demon- 
strated not only its suitability but also its 
advantages for shunting purposes, where 
shunting was continuous throughout the 
twenty-four hours, the author gave a descrip- 
tion of a 500 h.p. 0-6-0 diesel mechanical 
locomotive, now under construction by the 
Southern Region, which had been designed 
for both shunting and local train working. 
Its maximum designed speed is 42 m.p.h. 
In order that the locomotive can be used 
over the whole of the Region,.the weight 
has been kept down to 50 tons, and the 
maximum width to 8ft 6in. The engine will 
negotiate curves of four chains radius. 
The maximum tractive effort at starting is 
32,000 Ib. A 500-600 h.p. Davey-Paxman 
twelve-cylinder vee engine is fitted and is 
coupled by means of a Wellman Bibby 
flexible coupling and an 8.C.R. fluid coupling 
to a Powerflow gearbox, giving three speeds 
in each direction. The final drive is by a 
jackshaft driving the centre axle. Coupling 
rods are fitted to the other wheels. The 
locomotive has a 600-gallon fuel tank. 

It was pointed out that the disadvantages 
of diesel-electric traction in this country 
lay in the high first cost of the locomotives 
and the difficulty of running sufficient miles 
each day to absorb these capital charges, 
and also the use of a fuel that had to be 
imported. 

Coming to gas turbine locomotives, Mr. 
Bulleid illustrated the Swiss locomotive, which 
was the first to be built and said this deve- 
lopment was of great importance and might 
well represent the prototype of the locomotive 
of the future. This locomotive was built by 
Brown-Boveri for the Swiss Federal Rail- 
ways. Designed originally for burning diesel 
oil, it was pointed out that the combustion 
chamber functions equally well with lower 
grades of fuel oil at the same rate of con- 
sumption. The official trials took place on 
September 5, 1941, and a series of test runs 
were carried out in subsequent years. 

Two locomotives to Mr. Hawksworth’s 
design, fitted with a Brown-Boveri and a 
Metropolitan-Vickers gas turbine, respec- 
tively, using light or diesel oil as fuel, are 
under construction for the Railway Execu- 
tive for the Western Region. It was empha- 
sised that this coal-producing country must 
be interested in the reasearch work now 
being done on the use of pulverised coal in 
compression ignition engines and the success- 
fui development of such a fuel would open 
the door to many developments. 

Consideration was then given to develop- 
ments in design of railway carriages and 
wagons, and a new carriage for use on steam 
trains was illustrated. Great emphasis 
was laid on passenger comfort in post-war 
development. 

Illustrations were also shown of develop- 
ments in wagons, one being a 16-ton mineral 
wagon, built for the Ministry of Transport 
in 1946, and the other a 17-ton mineral 
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wagon of new design, incorporating a tri- 
angulated underframe, in which the tare 
weight has been reduced from 7 tons 17 ewt 
to 6 tons 15 cwt. An outstanding feature 
is that the ends, sides and doors are each 
fabricated on the flat, so as to simplify the 
welding, and are then erected onto the 
wagon frame, to which they are secured by 
riveting or welding, as preferred. 

Finally, a reference was made to road 
motor vehicles for railway goods service, 
and a special articulated unit with a trector 
was illustrated. 

Mr. Bulleid concluded by saying that 
with the unified control resulting from 
nationalisation, it was to be hoped we might 
see the application of advances in design 
accelerated and generally used throughout 
the country, with benefit to the national 
interest generally. 

There was a short discussion, which took 
the form of a few questions. Replying, 
Mr. Bulleid said it was true that with elec- 
tric traction the riding was not so comfort- 
able as in the case of steam-drawn trains, 
and that was due to the harsh riding of 
the rolling stock. The track quickly became 
disturbed and riding suffered almost imme- 
diately. It was one of the most serious 
defects in electric traction and it was being 
tackled, but it was not easy. 

Answering a question by the President as 
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to why it was necessary to put the clectric 
motor on the bogie instead of on the sp 


part of the coach and transmit to a cardan 


shaft, in effect, a simplified form of differen. 
tial, Mr. Bulleid said this was a most attrac, 
tive mechanical combination but the methog 
at present adopted was simple, cheap ang 
gave a good life and that was why it was go 
universally used. Developments in Switzer. 
land were on the lines of a flexible drive, 
and he felt this was a case where complica. 
tion would be imposed, although the mecha. 
nical engineer would prefer the simple, direct 
drive. ‘ 

The possibilities of some form of rubber 
suspension or rubber tyre were mentioned, 
and Mr. Bulleid said that railway engineers 
were dreaming of running on pneumatic 
tyres. If these could be developed, that 
would be the ultimate perfect solution, 
because they would render the trains sound. 
proof, noiseless and largely free from vibra. 
tion. The other arrangement was to insert 
rubber between the wheels and the rails. 
That had been developed in France and 
Canada and held out promise of expansion 
in other directions. It was true that an 
aircraft could carry an enormous load on a 
single tyre, but there was a considerable 
difference between applying a load to a fixed 
railhead and to a continuous flat surface, 
as in the case of an aerodrome. 


(To be continued) 


Long Range Shovels and Draglines 
for Stripping 


By W. BARNES, M.1.Mech.E. 
No. II—LONG BOOM SHOVELS (Continued from page 316, September 24th.) 


Po=Ne recent years there has been an 
increasing tendency to use long-boom drag- 


lines in place of long-boom shovels. The 
main reasons for this are as follows :— 


(1) Weight for weight longer booms with 


the ground on the dump side, but replacing 
the top soil or loam on the surface of the 
levelled subsoil so that the land can be used 
again for agricultural purposes. This can 
be done cheaper and more effectively by 


FIG. 10-SMALL DRAGLINE EXCAVATOR 


greater dumping radii are available for 
draglines. 

(2) The dragline stands on the surface 
and works below its level, which makes for 
easier travelling and cleaner working, as 
the machine stands, usually, on undisturbed 
ground. 

(3) It is now necessary to restore the 
ground in almost all the workings in this 
country from which the mineral has been 
removed, which means not only levelling 


means of a dragline than with any other form 
of excavator. 

At first comparatively small machines 
were used for shallow workings (Fig. 10), 
but as their advantages became evident 
larger machines were employed and then 
in 1941-2 the walking dragline, which had 
been used in the U.S.A. for many years, 
was made in this country for use in our 
ironstone fields. 

Because of its big circular base and 
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ysulting low bearing pressure on the ground 
and the longer booms which can be fitted 
mparcd with other forms of mounting, 
it is becoming increasingly popular for use 
in opencast mining, both for ironstone and 

_ As it is a comparatively new machine 
jo this country and not so well known as 
other types of excavators, it will form the 


subject of a separate comprehensive chapter. 

We will now trace the development of 
the big strippers in the U.S.A. and the 
amazing progress which has been made in 
that country due largely to their enormous 
deposits of ‘‘shallow”’ coal. Up to 1910 
the opencast coal workings were all small, 
producing eoal for local requirements to 
the extent of only a few hundred thousand 
tons per annum. 

Between 1886 and 1910 about half a dozen 
different types of excavating equipments 
were used unsuccessfully. The development 
in the U.S.A. was retarded by the fact that 
the full circle type of excavator was any- 
thing but popular in that country, and it 
was not until 1910 that two full circle 
machines with 50ft booms and 1} cubic yard 
buckets were used in the coalfields—they 
were made by the Vulcan Company of Toledo, 
Ohio. This was fifteen years after the intro- 
duction of the full circle shovel into our 
ironstone workings and ten years later than 
our first long-boom strippers. A year later, 
viz., in 1911, the Marion Company con- 
structed a long-boom stripping shovel with 
43} cubic yard bucket and 65ft boom, largely 
to the specification of a Mr. Grant Holmes. 
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It was steam operated and ‘weighed about 
150 tons. 

This was undoubtedly the beginning of 
the development and use of the big stripper 
in the opencast coalfields of the U.S.A. 

Table I below shows how the use of 
excavators has assisted coal production in 
the U.S.A., especially during the last war. 


FiG. 11—-750B REVOLVING SHOVEL—1928 


From 1911 to 1916 many big strippers, 
all of the shovel type, were built by the 








Bucyrus and Marion companies. It was, in 
TaBLe I 
Year Tonnage | Number | Number | Average 
of open- of pits | ofexcava-| tonnage 
cast coal tors em- | per man 
ployed per shift 
of 8 hours 
1914 ...| 1,280,946 35 48 5-1 
1915 ...| 2,831,619 60 87 5-9 
1924 ...| 13,183,982 189 389 9-9 
1934 ...| 20,468,971 243 443 13-3 
1939 ...| 36,948,790 443 869 14-7 
1944 ...|100,745,277 1175 2312 15-9 
1946 ...}112,963,717 1445 | 2744 15-73 

















The tonnages are American short tons of 2000 lb and 
the are for bituminous coal only. In addition 
9,000,000 tons of anthracite coal were obtained from 
opencast workings in 1944. 
fact, the healthy rivalry between these 
two companies that accounted for the 
spectacular progress made in the design and 
use of big strippers in the U.S.A. opencast 
coalfields. 


As already mentioned, two Bucyrus long- 


boom shovels, in addition to five draglines, 
were purchased for use in this country during 
the 1914-18 war, and it was these that 
undoubtedly paved the way to the produc- 


331 


tion of larger machines here, although to a 
very small extent compared with the U.S.A. 
because of their limited application in Great 
Britain and the still smaller demand for 
export, so that they could not be produced 
in sufficient numbers to make them a payable 
proposition. 

The rapid progress from 1911 to 1917 





in the U.S.A. is illustrated by Table II 

below, showing the makes and sizes of 

long-boom shovels available in the U.S.A. 

in 1917, together with the numbers in use. 
Taste II.—1917 











Make and Model | Length| Capacity| Approx. | Number 
of of working |in actual 
boom | bucket | weight | use in 
in tons 1917 
ft. in. 
Bucyrus “150B”) 68 0 24 150 8 
pa “175B”| 75 0 3} 190 11 
* *225B”) 80 0 6 300 24 
Marion ‘‘250” | 75 0 34 180 24 
oe 5th ee © 5 300 10 
” ” 80 0 8 ” 4 
o “300” 90 0 6 330 3 
” ” 80 0 8 ” 7 
Total 91 

















In addition, a number of machines were 
exported, including the two to Great Britain. 
They were all steam machines excepting one 
Marion “270” and the ten Marion “300s,” 
which were electrically operated. All were 
mounted on rail wheel bogies. 

It was also during the period 1911 to 1917 
that draglines, internal combustion engines, 
track-laying mountings and _ electrically 











- 
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operated machines first came into use. It 
was a period of enormous progress in excavat- 
It would take 
too much space to detail all the progress 
made in the U.S.A. since the introduction 
of the first stripper in 1911, so only 
will be 
dealt with, as far as possible in chronological 


ing machinery generally. 


the more important features 
order. 

Dealing first with bucket capacity. Com- 
mencing with machines of 24 and 3} cubic 
yards bucket capacity larger models were 
gradually introduced with buckets of 5, 6 
and finally 8 cubic yards capacity to meet the 
increasing demands in the coalfields for 
greater output. 
1917. For the next ten years, i.e., until 


This was up to the end of 
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interesting and the absence of comparatively 
small stripping shovels in Table III will be 
noticed. This is due to the fact that long- 
boom draglines, particularly of the walking 
type, have superseded them. Another 
noticeable feature is that whilst the maximum 
bucket capacity and working weight has 
increased approximately 500 per cent, maxi- 
mum boom length has only increased 33$ per 
cent. There are two reasons for this : firstly, 
in the U.S.A. output is the chief considera- 
tion to bring down the working costs, and 
this can best be achieved by large buckets 
and maximum cycles of operation in a given 
period ; long booms generally speaking mean 
smaller buckets as well as slightly reduced 
operating speeds. Secondly, there is a 


TaBLE III,—1947 Models 





Capacity of 


Make and Model bucket, 


Length of Lengt 
boom, bucket arm, 
in ft i 


h of Max. dump 
radius, 
in ft in in 


Max.dump | Approx. Work- 
ing weight (long 


ton of 2240 Ib) 





* Bucyrus Erie Co.: 
“550B” 


“10008” | 
” oe 5 113 


Marion Co. 
rs 105 

112 

120 0 











112 
106 
101 
120 
114 


6 116 6 6 
9 116 0 0 
6 120 0 6 


760 
1,500 














* This is a new model with lattice type"boom of low alloy steel chords and tubing bracing with an all- 
welded bucket. 


1927, the six models given in Table II were 
concentrated on to meet the ever-increasing 
number of machines required for opencast 
coal work (see Table I), although a consider- 
able number were sold for other work, both 
at homeand abroad. During the latter part of 
this ten years’ period the models “225 B” and 
Marion “300.” were replaced by s ened 
and improved models known as “320 B ” and 
Marion “350.” Some of these models were 
fitted with larger buckets of 10 and 12 cubic 
yards capacity to meet the demand for larger 
outputs. They did not, however, prove 
completely satisfactory in practice. In 
1928, therefore, two entirely new models 
were produced, the Bucyrus “750 B” (Fig. 11), 
and the Marion “5480” with 12 cubic yards 
buckets on 90ft booms. In 1929 the “750 B”’ 
was stepped up to 16 cubic yards capacity 
by using a “ balanced hoist,” which will be 
described later, and in 1931 an 18 cubic 
yard bucket was used in conjunction with an 
85ft boom on the “750B.” First one maker 
and then the other introduced new and larger 
models with buckets of 20, 30, 33, 35 and 40 
cubic yards capacity. 

Here it will be interesting to tabulate the 
latest standard models (Table III above) 
and compare them with Table IT. 

A comparison of Tables II and III is 


practical limit to the length of shovel boom 
because, compared with a dragline, the load- 
ing is much heavier due to the digging pull 
being taken over the boom head, the heavier 
bucket, the weight of the bucket arm, and 
last, but not least, the heavy crowding loads 
along the bucket arm. Here it will be useful 
to point out that, whilst there is no practical 
limit in the U.S.A. to output, because of the 
immense size of many of their workings, 
providing, of course, the output can be 
obtained economically, the emphasis in this 
country is on the dumping radius because of 
the limitations fixed by our small ironstone 
deposits and still smaller outcrop coal 
workings. 

All these big strippers are electrically 
operated. The first of them was introduced 
in 1915 and was fitted with automatic over- 
load relay switches to avoid overloading the 
motors. The now almost universal Ward- 
Leonard control system was first used in 1919. 

Track-laying mountings in place of rail 
wheels were first used in 1925, and, because 
of the greater mobility they provided, with 
considerably less labour required around the 
machine, they speedily superseded the rails 
and sleepers necessary with the rail wheel 
mountings, in spite of the fact that they 
increased the price about 30 per cent. 


(To be continued) 


The Institution of Naval Architects 


No. 


Ses Autumn Meeting of the Institution of 
Naval Architects, as reported in a Seven- 
Day Journal note last week, was held in 
London from September 21st to September 
24th, at the Royal Society of Arts, John 
Adam Street, London. On Tuesday the 
President, Admiral of the Fleet Viscount 
Cunningham of Hyndhope, presented his 
Address. A luncheon was held at the 
Waldorf Hotel and the afternoon was filled 


I 


by a visit to the National Maritime Museum 
at Greenwich. 

The only paper presented on Tuesday, 
September 21st, was the following :— 


THE MEASUREMENT AND RECORDING OF 
THE FORCES ACTING ON A SHIP AT SEA: 
PART I.—SEA TRIALS ON A _ 10,000-TON 
DEADWEIGHT CARGO STEAMER 


By F. B. Bott, M.A., B.Sc., and Proressor 
J. F. Baxer, O.B.E., Sc.D. 


Oct. 1, 1948 


PART U,—THE INSTRUMENTS USED oy 
THE TRIALS r 
By A. J. Jounson, B.Sc, A.C.G.1., and 4 y 
RIDLER. } 
An extensive series of trials undertaken for tj, 
Admiralty Ship Welding Committee during ; 
period 1943-47 included an experimen'al cote, 
mination of the forces to which a ship in a seaway 
was subjected. 
Part I of the paper sets out the reasons unde. 
lying the necessity for such an investiga‘ ion, anq 
describes the way in which the trial was carried oy 
on the 10,000-ton American-built weldod cary, 
ship, “* Ocean Vulcan.” Part IT of the paper Bives 
details of the measuring and recording ¢:\uipmen 


A description of the methods adopted in «nalysing 
the results is added. At the present time it is pot 
possible to give a complete picture of the results 
achieved, as the analysis will probably tak sever) 
years to complete. Sample extracts of the results 
already reduced are presented in the paper in order 
to demonstrate the nature of the information which 
will eventually be made available. 

Mr. Johnson, introducing the part of the 
paper dealing with the instruments used, 
said there was nothing new in the principles 
of those instruments but the applications 
were unique in certain cases. The instru. 
ments gave satisfactory records throughout 
the whole series of trials; but, as the trials 
progressed, gradual deterioration necessi. 
tated more exhaustive servicing to maintain 
efficiency. In the pressure gauges two chief 
causes of trouble arose. First, the electro. 
lytic action excited by the sea water caused 
deposits to be formed around the periphery 
of the beryllium-copper diaphragm, thus 
changing its characteristics. Secondly, the 
glanding of the cables into the gauges located 
in tanks gave trouble, since the plastic. 
covered cables yielded under pressure of the 
gland packing and allowed water to permeate 
into the gauges and cause short circuits, 
The chief sources of trouble with the 
wave profile indicating system lay in the 
mechanism of the telephone indicator 
and the cracking of the polystyrene 
plugs, which resulted in short circuits. 
After preliminary difficulties with the photo- 
graphic recording in which lighting, focusing, 
and processing were all fairly critical, ihe 
system gave extremely good. service. 

Mr. Bull exhibited a cinefilm illustrating 
the work during the trials. 


Discussion 


Sir Amos L. Ayre, said that at a certain 
stage of the work described it was realised 
that there were available a. prototype ship 
built with the use of riveting in this country 
and almost an identical ship of the ‘‘ Ocean” 
class, practically all-welded, built in the 
United States. It was decided to take that 
opportunity, which might never occur again, 
to ascertain what difference there might be 
between the riveted and the welded ship. 

Mr. R. B. Shepheard, commenting on the 
indirect method of stress measurement at 
sea, as described by the authors, said the 
technique emphasised very definitely that, 
whereas in experimental work on other types 
of large structures, such as buildings and 
bridges, the loads producing the stresses 
were accurately known, the naval architect 
had been handicapped by the difficulty of 
determining loading accurately under the 
constantly changing conditions at sea. The 
analysis of records for one period on the 
eastbound voyage No. 1 showed—somewhat 
tantalisingly—the type of information that 
would be forthcoming. The correlation 
between, bending moments derived from the 
indirect method and from the checking gauges 
was reassuring. For clarity, he asked if 
the authors would give figures for both 
vertical and horizontal inertia and modulus 
of the cross section, and also indicate which 
structural parts were included in the inertia 
curves given. Taking some curves of stress 
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distribution, admittedly approximate, for 
the gauges were fitted only at the sheer- 
e port and starboard, and across the 
tank toy), the comparison of results from four 
jim frames was illuminating. In two of 
those cases the ship was practically upright, 
hut in one instance it was subjected mainly 
tovertical bending while in the other instance 
horizontal bending had an important influ- 
ence on the results. In the case of the other 
two frames the inclination was to starboard, 
hut there also horizontal bending was 
important in one case and not in the other. 
jt was obvious from the figures that hori- 
yontal bending to an important degree could 
snd did take place irrespective of the angle 
of inclination of the ship. It would be 
of interest to know the extent to which the 
forces caused through acceleration affected 
the results shown in the authors’ sample 
smalysis. It was also observed that the 
torsion moment, according to one of the 
diagrams, was of minor importance, compared 
with the bending moments. 

Mr. James Turnbull was surprised that 
the bending tests so far had not shown any 
very strong difference in behaviour as 
ietween the welded and the riveted ship. 
for that reason it might be found that the 
measurements of the sea forces would be, 
if anything, a little more useful. At the 
ame time, the fact that large differences 
were not shown was worth noting. Comment- 
ing on @ statement by the authors that more 
wvere stresses were experienced in the 
loaded condition than in the ballast condi- 
tion, he said that did not line up with his 
experience of failures. It had been found in 
cargo ships that the ballast condition was 
much more severe in bending. That ap- 
parent anomaly led Mr. Turnbull to wonder 
if slamming were not a very vital factor ; 
and it might help the consideration of the 
problem as between welded and riveted 
ships if we knew more about what occurred 
when a ship slammed. It might be that 
the riveting had a damping effect which 
prevented the failure that was experienced 
rather too often in welded ships. 

Captain H. E. Saunders (U.S. Navy) said 
he appreciated what the authors had said 
in the paper about slamming and shock 
phenomena ; nevertheless, he was glad they 
had mentioned ‘steady wave action,” 
because he could now state, without reluc- 
tance, his opinion that the sea trials described 
were an extended case of static loading of 
the hull, in contrast to what he and many 
others considered as being dynamic loading 
He did not say they were entirely static, 
but in the main the tests covered what was 
now referred to in America by the general 
term of ‘‘static loading.” He ventured 
to predict that in time we should find that 
static loading of that kind was not the 
determining factor in the matter of the 
strength of ships’ structures at sea. He also 
believed that in the course of years, analysis 
would prove that most casualties at sea 
had resulted from, in the first place, a frac- 
ture or a buckle that had occurred as the 
result of dynamic loading, as in the case 
of slamming or wave impact, and afterwards 
the fracture or buckle had extended as the 
result of repeated stresses due to wave action 
of the kind described in the paper. Perhaps 
there would be surprise, when the analysis 
of results was completed, if it were found 
that most of the failures had originated 
from dynamic loading. 

Although one was taught at school that 
the dynamic load factor was always 2, 
we now knew, from recent studies, that it 
depended on the ratio between the natural 
period of vibration of the structure, con- 
sidered as a simple structure, and the time 
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of the application of the load. Therefore, 
the dynamic load factor might be less than 
2, it might be 2, or it might be even greater 
than 2. It had been a matter of surprise, 
in connection with turret design for naval 
vessels, that the dynamic load factor on 
some of the large calibre gun turrets had 
been much closer to 1 than to 2, because of 
the relationship being favourable as between 
the time of recoil of the gun (the time of 
application of the load) and the natural 
period of vibration of the turret structure, 
combined with portions of the ship’s struc- 
ture. 

Referring to a diagram indicating the 
effect of slamming on acceleration stress 
and pressure, he said it showed that a slam 
had occurred at a time interval of four 
seconds; and at one pitching period after 
the slam there was still an appreciable 
flexing of the structure. He was not sure 
of the pitching period of the “‘ Ocean Vul- 
can,” but it must be of the order of five 
seconds. Thus, at nine seconds the accelera- 
tions and the stresses were still appreciable. 
On, numerous occasions he had noted that a 
second slam occurred at one pitching interval 
after the first; if the second slam occurred 
at just the proper phase of the vibration 
cycle of the ship, as it could do, the accelera- 
tions and stresses caused thereby could 
considerably exceed those due to the first 
slam. In cases where buckles had occurred 
on the structures of ships it would not sur- 
prise him to find that they had occurred on 
the second impact rather than the first. 
A slamming impact could be exerted ver- 
tically or more or less horizontally. There 
had been cases where the bows of light cruis- 
ers had been bent due to horizontal slam- 
ming, necessitating repairs; in one well- 
known case, buckles had occurred due to 
slamming, and by next morning 100ft of 
the bow had been lost. 

He, personally, believed that eventually 
we must have a second criterion for the 
strength of ships’ structures, based on impact 
loads which might be encountered in service 
and .on the vibration characteristics or the 
elastic characteristics of the structures. 
One of its objects would be to search out 
discontinuities in ships’ structures, because 
fractures and buckles occurred at the dis- 
continuities. In studying the problem of 
impact on ships’ structures, he and his col- 
leagues had found that the literature lacked 
reference to the elastic behaviour of a simple 
beam, to which an impact load was applied 
at one end at right angles to the axis of the 
beam. The only relevant information they 
had found was in Lord Rayleigh’s book on 
“The Theory of Sound,” which supposedly 
had nothing to do with the waves and ships 
at sea. However, the U.S. Navy Depart- 
ment had carried on, at the University of 
Michigan, for several years a research in- 
tended to investigate that particular feature. 
The research was not yet completed, and 
before it was completed naval architects 
would have to provide more data on the 
nature and magnitude of slamming loads. 
One of the matters encountered was that of 
entrapped air between the waves and the 
structure, giving a sort of cushioning effect. 
It was hoped that when the work in the 
United States was finished it would be 
published. 

Dr. 8S. Livingston Smith referred to a 
statement by the authors in their critical 
inspection of the indirect method of deter- 
mining stresses at sea, that relief of stress 
might be afforded to a riveted structure by 
its ability to conform more nearly to the 
wave shape, on account of a presumed extra 
flexibility. He asked if they had any theo- 
retical justification for presuming greater 
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flexibility in a riveted than in a welded 
ship, and whether the tests at sea or the 
still water bending tests afforded any con- 
firmation of the presumed extra flexibility. 
He also asked the authors if, from their 
photographic records, they could give infor- 
mation regarding lag effects between the 
imposition of load and the appearance of 
the resulting stress. Commenting that the 
authors had disclaimed any real attempt to 
measure slamming pressures, he asked if 
they would agree with him that the pressure 
gauge used for their series of trials would be 
quite unsuitable for the instantaneous record- 
ing of slamming pressures. The whole 
question of slamming, the extreme importance 
of which had been revealed again and again, 
was receiving the attention of the British 
Shipbuilding Research Association. 

Mr. D. E. J. Offord said, given that it 
was a definite requirement to measure the 
forces on @ ship in a seaway, the scheme 
adopted was excellent and was most ably 
worked out. The instruments, so far ‘as 
they went, were almost perfect; yet it was 
estimated that a whole team of people would 
be employed for several years on analysing 
records which told only what had happened 
in a few minutes of the long life of a single 
ship. Could not the instruments have been 
designed, he asked, to reduce their own 
records, if not completely, then at least to a 
stage where the manual reduction would 
have been of manageable amount? An 
attempt to do that was made in the statistical 
strain gauge equipment ; something similar, 
but if possible more complete, seemed to 
have been required for other gauges. If it 
were not possible to develop self-reducing 
instruments, he was inclined to enquire if 
it would not have been better to have been 
less ambitious. The technique of the trial 
was concerned only with measuring the 
forces which came upon the ship as a whole, 
and not with the transmission of those forces 
through the structure. It was concerned 
with her general structural strength. But 
was that a real problem of present-day 
shipbuilding ? He inclined to the view that 
problems of local strength and stress con- 
centrations were the problems in most urgent 
need of solution. 

The line of argument was that a ship was 
a structure ; to desiga a structure we needed 
to know the forces coming upon it; we did 
not know the forces to which a ship was 
subjected in a seaway; therefore, we must 
measure them. That was the classical and 
fundamental approach. But to adopt: that 
line rather ignored the fact that, unlike 
some other structures (such as aircraft, 
for example), ships had been evolved through 
the ages and that present design, although 
perhaps not based upon sound scientific 
principles, was based on many hundreds 
of years of experience. Was it necessary 
therefore to approach the problem as if no 
ship had ever before been built or designed ? 
It might have been better policy to have 
employed the limited scientific and tech- 
nical personnel available in solving some of 
the many stress problems of which ship 
designers were well aware. 

Mr. J. L. Kent recalled some work with 
which he had been concerned many years 
ago in the tank at Teddington on a design 
of ship which had suffered considerable 
damage by slamming. He said that measure- 
ments were made ona model, and Dr. Baker 
and himself had designed an apparatus 
which would measure one definite pressure 
instantaneously. The instrument was placed 
on the model in the position equivalent to 
that at which the damage had occurred on 
the ship. He had. subjected the model to 
dreadful pitches, such as one would never 





334 


experience at sea, but could not produce 
slam ; later he had obtained slam when the 
pitching was small, and his experiments 
had indicated that it was the heaving,’ not 
the pitching, that caused the trouble. 
Subsequently he went to sea on the ship 
concerned, and from his observations had 
concluded that pitching and slamming per- 
haps did not go together. During the last 
few months he had re-examined his records, 
and was preparing a paper, giving data 
from ships and models on slamming, which 
he hoped would throw some light on the 
matter. : 

Mr. G. M. Boyd, commenting on Captain 
Saunders’ remarks, asked how to define 
“‘ dynamic load,” and what were the effects 
to be expected from a dynamic load which 
could not. be expected from a static load. 

Professor G. Vedeler did not like the 
expression “‘ slip ” in connection with rivets, 
and he did not think there would be any 
slip in the riveting subjected to small stresses 
such as were considered in the paper. If 
there should be any difference between a 
riveted and a welded ship in connection 
with the deflection we should rather look 
for the difference in all connections with 
angle bars. Riveted ships had angle bars 
usually, and the heel of the angle bar was 
more or less the weak point. 

Dr. E. V. Telfer said it was satisfying that, 
even in a paper dealing primarily with the 
strength of ships, aspects of a hydrodynamic 
nature were inevitably raised. In examining 
damage forward in ordinary ships, for in- 
stance, one would notice frequently that, in 
addition to the obvious structural damage, 
there was marked evidence of the pitting 
of the plating in that position. Still more 
marked was the pitting that occurred in 
exactly the same position on seaplane floats. 
He asked the authors whether anything in 
the nature of cavitation might be diagnosed 
in that vicinity. It was rather significant 
that all their pressure discs in that vicinity 
were destroyed, and that was always the 
case with cavitation pressure. He wished 
that somebody less strength-minded and 
more hydrodynamically-minded than the 
authors had accompanied the expedition, 
for whereas they were interested principally 
in the ship during bad weather, measure- 
ments of pressure distribution round the 
hull in fine weather would have been very 
interesting also. 

Mr. Bull, replying to the discussion, said 
that it would take a year or two yet to com- 
plete the work of analysis, but it was hoped 
to issue interim reports from time to time. 

The meeting adjourned until Wednesday. 


The first paper read on Wednesday, 
September 22nd, was the following :— 


SOME EXPERIMENTS WITH MODELS OF 
HIGH-SPEED SHIPS: THE INFLUENCE OF 
BLOCK COEFFICIENT AND LONGITUDINAL 
CENTRE OF BUOYANCY 


By Proressor Anpers F. Linpsiap, S8c.D., 
Member. 

In this paper the results are given of some experi- 
ments which have recently been carried out with a 
group of models of high-speed ships. 

The models have block coefficients varying from 
0-555 to 0-625, and have been tested at speed- 
length ratios from 0-80 to 1-0. 

In the paper the following questions have been 
the main objects of the research. 

(1) How does the longitudinal centre of buoyancy 
affect the resistance ? 

(2) Which total block coefficient can economically 
be used ? 

(3) How should the displacement be divided 
between the fore-body and the after-body, i.e., 
which 6F and 6A should be selected ? 


Discussion 


Sir Amos Ayre said he had compared 
results discussed in the paper with a large 
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number of others and had found them some- 
what difficult of reconciliation. On the whole 
he sensed a strong suspicion that the author's 
models might be subject to laminar flow 
at speeds below those where the block co- 
efficient was in relation to the Alexander 
formula, using the coefficient 1-09 for those 
twin-screw forms. He had had a high regard 
for the Alexander formula since its inception, 
but in recent years, perhaps even months, 
he had sometimes wondered if that formula, 
using the coefficient 1-08 for single-screw 
models and 1-09 for twin-screw models, 
was in many instances merely a determinant 
of the position at which laminar flow in 
models broke down. If laminar flow were 
present, Sir Amos suggested that shifting 
the L.C.B. aft might tend to encourage that 
feature. 

Dr. E..V. Telfer, making some suggestions 
for further research, said Professor Lindblad 
himself had foreshadowed that the dis- 
cussion might deal with laminar flow and 
turbulence. Inasmuch as he had not used 
artificially stimulated turbulence with any 
of his models, he might usefully apply it to 
small types of models in order to check 
whatever doubtful points might be raised in 
the discussion. 

Dr. F. H. Todd, commenting on a state- 
ment in the introduction to the paper that 
the exact location of L.C.B. was, in a way, 
of no prime importance, suggested that it 
was an under-statement. One limitation 
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which was put on the hull designer wag j, 
respect of L.C.B.; and Professor Lindblaq 
by giving guidance as to the best position 
of L.C.B., was giving. extremely useful info. 
mation for future use. 

Dr. 8. Livingstone Smith, referring to 
laminar flow, said that inasmuch as the Paper 
dealt with a methodical series, onc woul 
expect the results to follow more or legs , 
methodical plan. But, when looking at the 
author’s diagram, showing the L.C.B. log. 
tions for minimum resistance, he could ot 
believe that, following through a methodicg| 
series of block coefficients from 0-625 { 
0-575, the L.C.B. did wobble about in th, 
manner indicated. However, one mug 
appreciate that the experiments had give, 
those results. There might be a practical 
or theoretical explanation. It shad. bee 
said that laminar flow could Be present iy 
models when the block coefficient was high, 
and that it might be present when the block 
coefficient was low; thus, there were typ 
alternative arguments, that both a fine and 
a full model lent themselves to laminar flow. 
Perhaps if Professor Lindblad could repeat 
some of his model tests with a trip wire he 
might be able to illuminate such matter, 
It was fundamentally wrong to come to 
conclusions about positions of L.C.B. and 
other factors if one did not know for certain 
that there was not a change from laminar 
to turbulent flow in some areas. 

Professor Lindblad made a brief reply. 


(To be continued) 


Commercial Motor Transport Exhibition 
No. I 


IHE International Commercial Motor Trans- 

port Exhibition, the first of the 1948 Motor 
Industry Exhibitions organised by the Society 
of Motor Manufacturers and Traders, opened 
this morning at Earl’s Court Exhibition Hall, 
and will remain open until to-morrow week, 
October 9th. It is the fourteenth exhibition 
in a biennial series that began in 1907 and 
continued till 1937 without interruption. 


FIG. 1—S1Ix - CYLINDER, 


This year’s show is the first since the war, and, 
in terms of numbers of exhibitors and space 
occupied, is the largest and most representative 
of the series so far. 

In the vehicle sections there are about forty- 
seven exhibitors displaying between them some 
450 different types. Many of these vehicles 
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have been designed for overseas markets, 
and, indeed, the exhibition as a whole empha- 
sises the export side of the industry. Many 
thousands of overseas buyers have been invited 
and special arrangements have been made for 
their reception. Other sections display con- 
structional, maintenance, and repair equip- 
ment, accessories, coachwork, and tyres. In 
all, the exhibition comprises 430 stands, cover- 
‘ing a quarter of a million 
square feet of floor 
space, making it the 
largest exhibition of its 
kind in the world and, 
so far as is known, the 
only one entirely devot- 
ed to commercial vehicle 
interests. 

In announcing _ the 
two Motor Industry 
Exhibitions (the second 
is, of course, the forth- 
coming Motor Show), 
Mr. R. Gresham Cooke, 
director of the Society 
of Motor Manufacturers 
and Traders, said that 
in the first fifty years of 
the motor industry, 
British production was 
more than 7,000,000 
vehicles, and predicted 
that in the next fifty 
years the industry would 
produce more than 
40,000,000 cars and 
trucks. There had been® 
short transitional period 
since the war, Mr. Cooke continued, but the 
industry with its new models and methods and 
its newly won position in the world’s markets, 
was facing the future with confidence. 

Lack of space in these pages prevents our 
description of the exhibits being fully compre- 
hensive, but we begin an account of the 
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gore interesting technical developments which 
will be seen by visitors to the exhibition. 


LEYLAND Morors, Lp. 


A representative range of Leyland vehicles 
wd engines is on view at Earl’s Court, on the 
jm's stand and on the stands of various body- 
puilders. 

The Leyland ‘“‘ Comet ”’ two-axle semi-for- 
yard control passenger chassis is shown with a 
gctioned engine and rear axle. This model 
jg one of the new passenger export range, 
and incorporates a number of components of 
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iG, 2-ARRANGEMENT,JOF TWO-SPEED REAR 
AXLE—LEYLAND 


considerable technical interest. In common 
with the other goods and passenger export 
models, steering and control can be either 
left-hand or right-hand. It is fitted with a new 
ax-cylinder oil engine of 6& litres capacity. 
A two-speed rear-axle which with the five- 
speed gearbox, gives a further five speeds, is 
another innovation available as an alternative 
to the hypoid bevel rear axle on haulage, 
tipper and tractor “‘ Comet ” vehicles. 

The lay-out of the new 5-litre oil engine is 
shown in Fig. 1. It has six cylinders, of 3°8in 
bore and 4-5in stroke, giving a capacity of 
306 cubic inches. Its output is rated at 75 
b.h.p. at 2000 r.p.m., with maximum torque 
of 220 Ib-feet at 1000 r.p.m. Fuel consumption 
at full load is quoted as 0-385 pint per b.h.p. 
hr. In accordance with the Leyland system, 
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ward speeds. All the gears are of helical form, 
with fifth, fourth and third gears in constant 
mesh, whilst second and first gears slide on 
helical splines. 

A sectional view of the two-speed axle for 
the ‘‘ Comet ’’ range is shown in Fig. 2. Opera- 
tion of the change of ratio, from 5-14 to 1 
to 7°15 to 1, is by a large diaphragm-type 
vacuum cylinder on the axle casing, controlled 
by a small pull-and-push lever mounted on 
the main gearshift lever. Basically the two- 
speed axle is a combination in one unit of a 
single-reduction axle and a double-reduction 
train. In high gear, the axle functions in the 
normal way, the reduction being obtained 
through a bevel pinion and crown wheel. 
When in low gear planetary gears give a further 
reduction, the first reduction being through 
the pinion and crown wheel and the second 
through the epicyclic gearing. 

As shown in the sec<ional view, all the operat- 
ing parts are carried in a casting secured to 
the axle casing. The crown wheel has internal 
teeth meshing with four planetary wheels, 
which in turn mesh with long teeth cut on the 
inner end of a sliding sleeve. At the outer 
end of the sleeve are cut further teeth, which 
can be put into mesh with a stationary clutch 
plate. When engaged with the clutch plate, 
the sleeve is held stationary, so forcing the 
planet wheels to revolve round it and carrying 
the differential casing round at a reduced speed, 
for the low gear ratio. In the high gear position 
of the sleeve, the sleeve teeth in addition to 
meshing with the pinion wheels, also mesh 
with a plate revolving ‘with the crown wheel. 
This has the effect of locking the planet wheels, 
so that the differential casing revolves at the 
same speed as the crown wheel. When the 
vehicle engine is stopped, or should the vacuum 
fail for any other reason, the sleeve is auto- 
matically moved into the low gear position by 
a spring in the vacuum cylinder. 

Few vehicles with an under-floor engine 
have operated in this country, though they 
are common in the United States. But that 
position presents many advantages, notably 
an undisturbed floor with more space for seats, 
and the possibility of improved entrance and 
exit arrangements. For these reasons much 
interest attaches to the under-floor power 
unit shown on the Leyland stand, which we 
illustrate in Fig. 3. The exhibit consists of an 
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the engine is known as the ‘‘ 0300” model, 
the figure relating to its swept volume in cubic 
inches. Like the iarger ‘‘ 0600” 125 b.h.p. 
engine, which we have fully described in these 
pages, the ‘ 0300” unit is of the direct injec- 
tion type and has dry shoulder-located cylinder 
liners, which can be easily removed. The 
engine, gearbox and clutch are mounted as one 
unit in the chassis by a flexible link mountiag, 
which constrains the complete unit to oscillate 
on an axis between its centre of gravity and 
the front propeller shaft joint, with the object 
of reducing the transference of vibration to 
the chassis. The arrangement of the mount- 
ings is shown in the photograph we reproduce. 
The gearbox, as already stated, gives five for- 





engine, clutch and gearbox unit, and a separate 
cooling system, dynamo and air cleaner. As 
exhibited, the unit weighs 2200 lb. Its overall 
height is only 22in, so that allowing the British 
legal ground clearance of 10in a floor height of 
2ft 1lin can be obtained. The “‘ 0600 ”’ direct- 
injection six-cylinder 125 b.h.p. oil engine and 
the firm’s standard four-speed synchromesh 
gearbox form the basis of the unit. The engine 
has been turned so that the cylinder heads are 
alongside the right-hand side of the vehicle 
and the sump along the left-hand side; the 
sump has been reshaped and provided with a 
long filler spout with a dipstick alongside it. 
Auxiliaries have been so disposed that none 
remains on top of the engine; the designers 
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have visualised access to the engine through 
detachable panels on each side of the vehicle 
body, and claim that accessibility as compared 
with the more orthodox lay-out is improved 
rather than impaired. A pick-up is supplied 
for a separate dynamo to be driven by an auxi- 
liary shaft from the front end of the crank- 
shaft. There is provision for the firm’s flexible 
link mounting system, with a trunnion at the 
front end and two links at the rear, in a similar 
manner to that referred to earlier in this article. 
Special attention has been paid to the design 
of the cooling system to eliminate the formation 





FIG. 4—SPLIT TIMING GEAR-—A.E.C. 


of steam pockets. A Morris-type cooling stack 
is used because of its excellent heat dissipation 
properties and the fan, which is 19in in dia- 
meter and six-bladed, runs in a closely-fitting 
cowl. 

The chief characteristics of the under-floor 
engine are, as for the vertical engine: six 
cylinders, bore and stroke 4-8in by 5: 5in ; 
cubic capacity, 597 cubie inches (9-8 litres) ; 
b.h.p. 125/130 at 1800 r.p.m. ; maximum torque, 
410 lb-feet at 900 r.p.m.; fuel consumption 
(minimum), 0-34 pint per b.h.p.hr, (maxi- 
mum) 0-36 pint per b.h.p. hr. 


THE ASSOCIATED EQUIPMENT 
Company, LTD. 


Six of its new range of Mark III models, 
which embody many improvements upon pre- 
war designs, are shown by the Associated Equip- 
ment Company, Ltd., for the first time. They 
are fitted with the more powerful 9-6 litre six- 
cylinder direct-injection oil engine, and in the 
passenger vehicles with improved fluid flywheel 
and air-operated gearbox and brakes. In the 
goods vehicles an improved clutch and a new 
five-speed gearbox and air brakes constitute 





FiG. 5-FUEL INJECTION PUMP FLYWHEEL 
COUPLING—A.E.C. 


the major changes. Left-hand controls for the 
overseas markets are available and are exhibited. 

In its Mark III form, the ‘“ Regent ” 
double-decker bus chassis is fitted with the now 
well-known 125 b.h.p. 9-6 litre engine, a sec- 
tioned example of which is on the stand. The 
combustion chambers of this engine follow 
the design of the 7-7 litre unit in having toroidal 
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combustion spaces in the piston crowns. The 
detachable cylinder block has renewable dry 
liners. An interesting point is in the camshaft 
drive. The camshaft is in the crankcase and 
operates the overhead valves by push-rods 
and rockers, and is driven by a train of helical 
gears at the front end of the engine. The inter- 
mediate or idler wheel of this train is split 
and spring-loaded, to absorb backlash, and to 
eliminate noise. Its construction is shown in the 


FIG. 6—-REAR SUSPENSION—A.E.C, 


photograph reproduced in Fig.4. The design 
is such that the wide central and two narrow 
outer toothed members can rotate slightly, 
relatively, under the influence of sets of three 
springs. The wide central part and one of 
the narrow parts engages with the camshaft 
gear wheel, and the wide central part and the 
other narrow part engages with the gear wheel 
on the crankshaft. In this way the back- 
lash between each of the gears is independently 
taken up. 

Another refinement on the 9-6 litre engine 
lately introduced is a small flywheel mounted 
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reducing fatigue in gear changing. The gear- 
box air control valve is mounted on the com- 
pressed air reservoir and is operated by the 
gear-change pedal by a pull-rod, whilst the pre- 
selector lever works in an “‘ H ” gate, conveni- 
ently mounted on the steering column just 
below the steering wheel. 

Two further improvements on the ‘‘ Regent ” 
chassis require mention. The first concerns 
the rear suspension, which now incorporates 


@ stabilising arrangement (Fig. 6), which pre- 
vents one spring from deflecting to any very 
great extent, without the other, and therefore 
restrains the vehicle from rolling at corners. 
The device can be seen in the photograph we 
reproduce and is demonstrated by a working 
model on the stand. Parallel to the rear axle 
casing and between the chassis side members is 
a steel tube carried on rubber-bushed trunnions 
at each end. Arms at each end of the tube 
project forward and connect with links attached 
at their lower ends to the axle spring caps. 
One of these links is solid, the other is tele- 
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on the C.A.V. fuel pump coupling, incorporating 
a cushioned rubber drive (Fig. 5), which has 
been found to be of considerable value in 
smoothing the drive and has eliminated wear 
at this point. 

On the passenger vehicles, the engine drives 
through a fluid flywheel, which is now fitted 
with a baffle plate, reducing drag at idling 
speeds and reducing slip at running speeds. 
The four-speed gearbox is of the epicyclic 
preselective type, as on previous models, but 
the gears themselves are engaged by a com- 
pressed air cylinder within the casing, much 


scopic, and encloses a piston travelling freely 
a certain distance between two rubber stops. 
It will be clear that equal deflections of the road 
springs are quite unrestrained, as is also a 
limited unequal deflection, until the piston 
reaches one of the rubber stops. Beyond this 
point rolling of the vehicle is strongly resisted 
by the force’ exerted by the piston on 
the stop and by the torsional rigidity of the 
cross tube. The free play allowed by the tele- 
scopic link is sufficient to permit independent 
action of the road springs to absorb normal 
road inequalities. The value of this device 
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lies in the fact that softer road springs can how 
be fitted without prejudicing the legal . 
ment that a double-deck bus shall be capa}, 
of being tipped through 28} deg. without Over. 
turning. 

The other improvement is a vory 
arrangement for supporting the engine bop, 
net, which gives an over-centre spring Action 
in lifting or lowering the top half of the bonne, 
It is shown in Fig. 7. The arrangement of 


FIG. 7—BONNET SUPPORT—A.E.C. 


enclosed springs ensures that the bonnet re. 
mains tightly closed normally, yet rises gently 
when lifted beyond the first few inches. Though 
not in itself a major change, it reflects a charac. 
teristic attention to detail by the firm. This 
bonnet support is incorporated on all passenger 
chassis. 

In the goods vehicle range two ‘“‘ Mammoth 
Major, ’’ Mark IIT eight-wheel chassis are shown, 
one of which is a left-hand drive vehicle de. 
signed for an 8ft overall width, for export. 
In addition the ‘‘ Matador ” four-wheel chassis, 
for trailer or semi-trailer use, is exhibited. In 
these vehicles, as already noted, a new design 
of single-plate clutch, in which the four toggle 
levers are pivoted on needle roller bearings, is 
used. As previously, the wearing face of the 
flywheel is in the form of a detachable plate, 
while the broached centre of the driven disc 
and the splined hub on which it is carried on 
the gearbox primary shaft are renewable if 
wear develops. 

An example of the five-speed gearbox fitted 
to these vehicles is shown as a separate exhibit. 
The lay-out in the chassis is illustrated by Fig. 8. 
Points of interest are the constant-mesh gear 
trains for second, third and fourth speeds, an 
oil pump for lubrication for the bushes on which 
the second, third and fourth speed mainshaft 
gears run, and a small crank mounted on a 
rearward extension of the layshaft to drive a 
single-cylinder compressor for the air brake 
system. The power take-off provided to operate 
the hydraulic pump of the tipping vehicle, 
an optional extra on all other goods chassis, is 
notable in that it is designed to transmit full 
engine torque. 

Both eight-wheelers at the Exhibition are 
fitted with a new arrangement of double-drive 
rear axles, incorporating a third differential to 
balance the drive between the two axles. This 
differential is accommodated in the rear of the 
worm reduction casing of the first axle. The 
double rear drive is standardised on overseas 
models and is an optional fitting for home ser- 
vice vehicles, on which standard equipment is 
a single rear-driven axle, with double reduction 
gearing, and a tubular trailing axle. 

(T'o be continued) 
——_——_—_——— 

THe CroMPTONIAN AssocraTION.—The Hon. 
Secretary, Mr. H. H. Spencer, would like to be 
notified immedietely as to changes of address, &c., 
of members during the past year. His address is 
Astor House, Aldwych, London, W.C.2. 
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AE first National Convention of the Institution 

of Production Engineers was held at Bourne- 
mouth from Thursday, September 23rd, till 
Saturday, September 25th. It was attended 
by some three hundred members and a large 
number of guests from all parts of the country. 
fhe convention opened with a dinner at 
which the Institution was officially welcomed 
to Bournemouth by the mayor, Councillor 
J. W. Moore. ; 


LEADERSHIP 


The principal guest at the dinner, 
General Sir Bernard Paget, gave an address on 
“Leadership,” the main theme of which» was 
that intelligent discipline administered by all 
executives from the highest to the lowest 
promoted efficiency and good morale. In a 
study of what others had said and written on 
the subject, it was interesting to note how much 
their views varied as to the essential qualities of 


leadership. That, said Sir Bernard, went to, 


show that it was not a subject which lent itself 
easily to definition and classification, and that 
the personal experience and character of the 
individual played an important part in trying to 
define what went to the making of a leader. 
No one could be a leader nowadays unless he 
understood and had a natural sympathy with 
the needs, aspirations and outlook of the people 
he was called upon to lead, and was able to 
inspire them with the ideals of service before 
self, and with the self-discipline which that 
involved. 

The speaker then went on to deal with the 
question of leadership in the army and showed 
how, although conditions of service were 
different, the broad principles and main prob- 
lems were not dissimiliar. On these lines he 
pointed out that one of the main factors on 
raising the morale of the Army at home during 
the long period of training before D Day was 
keeping all ranks down to the private soldier 
fully informed of what was expected of them 
and why. That was an essential responsibility 
of leadership, and one of the best. incentives 
to team work. Men, quite rightly, wanted to 
know how they, as individuals, fitted into the 
scheme of things ; they wanted a clear target 
toaim at ; and, as far as was humanly possible, 
they wanted to be free from the anxiety caused 
by a sense of insecurity and uncertainty. 


PRESIDENTIAL ADDRESS 


On the morning of Friday, September 24th, 
the president of the Institution, Dr. H. Schofield, 
addressed the convention, In the course of 
his speech, Dr. Schofield said that it was a fact 
that the great problem of industrial relations 
had still to be solved. Many efforts had been 
made during the last thirty years to improve 
conditions in the workshops and the terms of 
work, but not much satisfaction could be 
claimed as far as the real p»;blem was concerned 
—the difficulties were still there. 

After discussing that point, the speaker went 
on to say that hitherto almost all attention had 
been given to improving the technique of 
productive machinery—improvement in the 
design and use of the machine tool, improve- 
ment in feeds and speeds and in the kind of 
cutting oil for different processes of work—but 
very little time so far had been spent in con- 
sidering how handling costs could be effectively 
reduced. That the size of the pay packet was 
no longer an incentive in this country was 
proved by experiences in the mining industry, 
and the question went far deeper than merely 
the amount of money @ certain job would pro- 
duce. Dr, Schofield was of the opinion that it 
was necessary to re-create the desire to do a good 
job, to do it satisfactorily and to do it with all 
possible mechanical and human efficiency. 
For that there was needed the practical experi- 
ence of the business manager, the skill of the 
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of Production Engineers 


sociologist, the advice of the psychologist and 
the help of the trade unionist. 

In this country our difficulties were human, 
rather than mechanistic. Workers were un- 
willing, for some reason or other, to give an 
hour’s work for an hour’s pay. The problem of 
incentives must be settled, and production 
committees in the works must be made effective. 
Those committees, he said, should not be a 
grumbling society for complaints, but a place 
where questions could be put by the manage- 
ment to the workers, explanations given and 
the full story told. 

In the latter part of his address Dr. Schofield 
dealt generally with the training of a production 
engineer and the increased educational facilities 
now available. 


Brirarn’s InpustriaAL PROBLEMS 


Mr. E. W. Hancock then presented his paper 
on “ Britain’s Industrial Problems.” He first 
compared this with other nations, and said that 
a nation which was capable of our industrial 
achievements in the last war was surely capable 
of holding its rightful position in industrial 
world affairs in times of peace. 

The first problem which had to be overcome 
in this country was to stop talking ourselves 
into the belief that we were no good—we must 
stop talking and start working. The number of 
committees, conferences, meetings and the 
paper work accumulating therefrom was now 
a matter of grave concern. There was no longer 
sufficient time to read all the advice being 
poured into industry telling it how and what it 
should do—much of this work could without 
loss be eliminated. 

Mr. Hancock considered that the greatest 
stimulant to production efficiency would be a 
good ‘“‘head”’ of all basic materials which 
would exert “* pressure ’’ of an understandable 
type right through all stages of industry to 
the intermediate and finishing industries. It 
was foolish to expect workpeople to work them- 
selves out of a job by consuming materials at 
a greater rate than the supply. 

Management in industry had improved and 
was improving rapidly, and, he said, one of the 
best signs of that was to notice that most 
modern boards of directors were becoming more 
and more executive. Men who, in their several 
professional spheres, had come up the “ hard ” 
way over many years were now holding positions 
on boards and were having @ say in the direction 
of industry. 

If we, as a nation, were to be internationally 
competitive, then it was a matter of absolute 
necessity that our products should be con- 
tinually reviewed and revised and re-designed 
in order that we could take full advantage of the 
basic and scientific discoveries being made. 
To this end, therefore, industry in this country 
had, of necessity, to remain flexible, in order 
to put into production these new competitive 
units. In order to do this, however, it was 
equally necessary to revise and reorganise our 
factories and to install all types and kinds of 
modern production equipment, plant and 
machinery. 

Mr. Hancock said there was an atmosphere 
of uncertainty as to what was going to happen 
in certain industries. It was considered bad 
management to be continually changing policies, 
and it seemed unwise at this stage that there 
should be any uncertainty as to the future 
management of industry. It was felt that much 
greater energy would be expended in the 
National interests if our professional indus- 
trialists were left alone to develop along well- 
proved lines. Not enough emphasis was given 
to the calendar time factor in industry, and this 
was particularly so in reference to the various 
Government Departments with which industry 
had to work and be controlled. Much loss of 
valuable time could be saved if more local 
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authority could be given so that quick decisions 
could be made. It appeared that with all our 
very costly regional machinery, it was still 
necessary to refer to headquarters for a decision. 

Having then dealt at some length with work- 
people and the human side of industry, the 
speaker summed up his speech with a number 
of general points which he gave as follows :— 
Stop talking and let industry get on with its 
work ; watch the non-productives, both within 
and outside industry ; adopt a more democratic 
approach to everyday problems within industry; 
let first things come first, and by means of 
overtime, raise a sufficiently large “‘ head” of 
material in balance and so keep the “‘ pressure ”’ 
on industry in a way that it understands; 
improve management by accelerating proven 
good practice and applying it throughout 
industry, both in large and small factories ; 
do not “nag” the working man, but give him 
plenty of material and modern plant and equip- 
ment to work it with and he and management 
will do the rest ; stop exporting tools and plant 
required to improve production per man hour ; 
give industry more freedom, so that its ingenuity 
need not be given to beating the controls but 
in beating its international competitors ; and, 
above all, help industry to hold its rightful 
place in world affairs by giving due credit to 
its achievements over the past twenty-five 
years, and encouragement to develop along 
well-proven lines. 


Discussion GROUPS 


For the afternoon session the conference 
broke up into a number of discussion groups 
which dealt with ‘‘ Production Engineering ”’ 
and ‘Engineering Production” under the 
chairmanship of Mr. A. McLeod ; “‘ Speculation 
and Enterprise as Factors in Planning for 
Repetitive Production,” under the chairmanship 
of Mr. H. W. Bowen ; “‘ Youth in Engineering ”’ 
and ‘‘ Youth in Industry,” under Mr. E. W. 
Hancock ; and “‘ The Economics of Quality and 
Accuracy,’ under Mr. E. P. Edwards. Each of 
the groups was well attended and the interest 
of those present was evident from the manner in 
which the selected subjects were widely and 
enthusiastically discussed. : 

In the evening the members of the Institution 
and their guests attended a civic reception given 
by the mayor of Bournemouth. 

Brrrain’s INDUSTRIAL FUTURE 

The following morning, the last day of the 
conference, a paper, “ Britain’s Industrial 
Future,”’ was presented by Lieut-Gen. Sir Ronald 
Weeks. The speaker first dealt in a clear com- 
prehensive manner with the past and present 
features of industry and the reaction of politics 
on industry. He then spoke on the future and 
said that at present Britain was rather like a 
sick person to whom a narcotic had. been admin- 
istered to deaden pain, whereas a major 
operation was required. In spite of the 
cheering news Sir Stafford Cripps had given them 
ten days ago, at the present rate of progress and 
with some of the existing policies there was no 
positive certainty that Britain’s industrial 
future was secure. The speaker then suggested 
a course of action which he considered would 
secure the future. 

He considered unity amongst the Common- 
wealth nations and in the United Kingdom 
under good fearless leadership of primary 
importance. A reduction of taxation was 
essential and that should be combined with 
restraint in application of improved social 
services, which, however desirable, could not now 
be afforded. Likewise there must be restraint 
in nationalisation, particularly in the case of 
steel, for a dislocation of this would affect 
every other industry dependent upon it. 
Increased home productivity must be achieved 
and that depended upon the creation of unity 
combined with harder work and longer hours, 
and the abolition of restrictive practices by 
everyone concerned. With regard to wages, 
Sir Ronald said that obviously unless produc- 
tivity increased there should be no increase in 
wages other than for necessary minor adjust- 
ments. There must also, he said, be a reduction 
of controls and many thousands of the people 
employed in their administration could be 
released to improve production in_ industry. 
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“HISTORIC RESEARCHES ” 


We desire to thank all those readers who 
have written to us in response to our announce- 
ment of the projected re-publication in book 
form of Articles I—XXXVIII of the series 
‘* Historic Researches.” In due course they 
will be sent a note giving the date of publication, 
price and other particulars. 





JOINT CONSULTATION AND 
MANAGEMENT 


Since the war, there has been a growing 
tendency for the summer months—and 
many of the winter months, too !—to be 
turned into ‘‘ conference months.” Certainly, 
the number of conferences and congresses 
organised by professional and scientific 
institutions, by trade associations, trades 
unions, Government departments and 
Government-sponsored organisations, seems 
to increase each year. Moreover, it is difficult 
for those who are engaged in industry, pre- 
occupied as they are with a variety of pro- 
blems, to study all the topics with which 
many of these conferences are concerned. 
It will be readily agreed, of course, that there 
are several conferences every year which 
serve a very useful purpose, particularly 
so far as the engineering industry is con- 
cerned, for they provide an opportunity 
for the consideration and discussion of tech- 
nical and other matters related to industrial 
development, and their proceedings, when 
published, make a valuable addition to the 
storehouse of technical knowledge. But it 
is certainly very doubtful whether every con- 
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ference which claims the time and attention 
of industry to-day comes within that 
category. 

We would not wish to see restraint 
imposed upon the free expression of 
opinion. But it is difficult to escape 
the feeling that at many conferences much 
valuable time is needlessly taken up with the 
mere reiteration of some particular line of 
policy which has long since been suggested 
for the successful conduct of present-day 
industry and has already been discussed 
ad nauseam. As an example, there may be 
cited the one-day conference organised 
recently by the Ministry of Labour for repre- 
sentatives of management groups, trades 
unions, and industrial consultants to discuss 
the efforts now being made by the Govern- 
ment to promote joint consultation schemes. 
No doubt the intentions which led the 
Ministry to convene this conference—inten- 
tions which may possibly have been 
strengthened by the references to joint pro- 
duction committees and joint consultation 
in the T.U.C. General Council’s report and 
the Agenda at the Congress—were excellent. 
But how many times during the last two 
years has industry been told the undeniable 
facts that the great need of the country is to 
increase production, and that one of the 
principal factors making for efficiency is har- 
monious relations between employers and 
workers? It is surely a reflection upon 
the threadbare nature of the subject of the 
conference that Mr. Lloyd Roberts, whom 
the Ministry of Labour has appointed to 
stimulate the development of joint consulta- 
tive machinery in industry, was reduced to 
the use of such terms in introducing 
the discussion of such developments. He 
went on to explain that in British industry 
there were to be seen wide variations ; some 
firms were operating elaborate and successful 
schemes of joint consultation; others had 
works committees with limited terms of 
reference; but there were others which 
“possessed no such machinery and were 
apparently yet to be convinced of the advan- 
tages of joint consultation.” Mr. Lloyd 
Roberts then proceeded to summarise the 
Government’s methods aimed at encouraging 
the setting up of joint consultation machinery. 
We are glad to note, in this connection, that 
he did not omit mention of the small estab- 
lishments where “no special arrangements 
might be needed,” for it may sometimes be 
forgotten that, in the engineering industry— 
and in others, too—the small establishments 
are making a notable contribution to the 
nation’s industrial output. 

Everything that makes for increased 
co-operation in the working of any industrial 
undertaking, large or small, is, of course, to 
be welcomed. But joint consultation, how- 
ever great the faith the T.U.C. may feel in 
it, is not necessarily helpful in every factory. 
There is a great deal of evidence from the 
past and much, too, from the present, that 
willing co-operation between managements 
and men can be secured without any 
special joint consultation machinery. Nor is 
there any evidence that joint consultation will 
bring it about if the necessary team spirit 
was originally absent. The Government and 
the T.U.C. retain a touching faith in the 
virtues of conferences, committees and 
councils to resolve all difficulties. But the 
former, at least, should have learnt from 
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recent experiences in Moscow and Beq) 
that unless the willingness to collaborate 
already exists on both sides and unless bot), 
sides adopt a tolerant attitude to the sincerely 
held views of the other, consultation 
machinery is as likely to exacerbate diffe, 
ences as to relieve difficulties. The creatio, 
of a good co-operative spirit within a facto 
has been, is, and always will be, one of th 
more important jobs of management, yy, 
doubt there do exist firms with incfficien 
managements which neglect known means of 
encouraging such a spirit. But in genera) 
neither recent developments in the science of 
management nor pronouncements of eminent 
men upon its art are being ignored by 
industry to-day. The T.U.C. wishes to ge 
joint consultation generally adopted. But 
we feel that. managements, instead of adopt. 
ing so ready-made a measure, are more likely 
to find satisfactory solutions to their human 
problems if left to work them out for them. 
selves in the light of the particular conditions 
ruling in their own works. In her Presidential 
Address to the T.U.C. at Margate, Miss 
Florence Hancock asserted that constant 
exhortation to the workers to work harder 
and longer without paying attention to 
many other factors which affect production 
simply defeats its avowed purpose. That isa 
declaration which might well be paraphrased. 
Constant exhortation to managements to 
manage more efficiently may equally have 
the same effect ! ‘ 


MEN AND ANTS 

THE ant is coming into the forefront of 
social psychology. An American scientist 
has stated that it has achieved the ultimate 
in democratic social order and a Swiss urged 
the League of Nations to adopt its polity 
as the model for a world community. 
Furthermore, recent researches appear to 
indicate that the study of the mass 
psychology of an ant-hill may give 
us useful pointers in the study of the mass 
psychology of humans. If age can give 
honours the ant is worthy of this considera- 
tion and our homage. It is known to have 
existed no less than sixty million years ago, 
and for fifty million years has been as it is 
now, and has behaved throughout those 
ons just as it does in the present century 
of grace. Let us, for the sake of argument, 
assume that it spent the first ten million 
years of its existence on this globe in develop- 
ing its social order and that it attained such 
perfection of adaptation to purpose, such 
complete demarcation of functions, such 
absolute subjection of the individual to 
the community—or state—that no further 
advance was possible. Having lost all 
individuality, have reached the Ultima Thule 
of automaticity, having no other socio- 
logical world to conquer, having reduced all 
the processes of thought to mechanical and 
chemical instinct, it reached the consumma- 
tion in the condition of a perpetual humming 
top, ever in motion, but never progressing. 

Man is a newcomer in the world, a mere 
youngster of a few million years. Is he, also, 
predestined through millions of years of 
planning and blue printing to reach the 
same living Nirvana? Since it has been 
proposed that the policy of the ant should 
be taken as a model for human communities, 
and since the creature has been lauded for 
attaining the highest conceivable social 
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order, it is, at least, possible that people 
yith communistic ideals may not be averse 
to a process of development which, in the 
ad, would make ant-hills of nations. For 
in the ant-hill, as in Heaven, none is greater 
or less than another. All are equal parts of 

, machine which is concerned solely with its 

own perpetuation and present existence. 

The queen is an egg-laying machine; the 
males die when they have performed their 
destined functions ; and to the rest of the 
community are allotted tasks which they 
perform without reason and without con- 
scious purpose. There are no rulers, because 
none are needed ; no parliaments, because 
there is nothing to debate. No universities, 
because learning ceases to be profitable when 
progress has ceased ; no churches, for there 
ismbthing. +0 pray or hope for; no religion 
because there are no souls; and no free 
press, because there are no ideas. The perfect 
self-acting community has been attained. 
The way of transgressors is hard indeed ; 
but no judge condemns them, the punishment 
fits the crime with automatic precision. Let 
but a few hundreds of ants stray from the 
ordered path and their doom is certain. 
They circulate in an endless round, each 
following his predecessor, all getting nowhere, 
until, like a dying Catherine wheel, all 
succumb. Starved to death by the lack 
of individual effort, they die, martyrs to 
the duty and instincts to which they have 
been trained. Regimentation has been their 
undoing. Taught not to think for themselves, 
or to act for themselves, they are unable to 
do so in a fatal emergency. 

If we are, indeed, seriously invited to 
regard the policy of the ant-hill as a model 
for human communities, if we are to believe 
that it does foreshadow the ultimate demo- 
cratic order, then we must confess that 
our abhorrence of such. a consummation 
would prejudice us once and for all against 
all plans and devices for social betterment 
that might lead in the near or the remote 
future to:such an end. We are aware 
that there are sociological doctrinaires who 
would see nothing appalling in a condition 
of complete social automaticity, wno advo- 
cate universal levelling and complete sup- 
pression of the individual, but we comfort 
ourselves with the reflection that, since it 
took ten million years to bring the ant to 
his present state of stagnant perfection, and 
since humans are more complex creations 
than ants, there is every probability that the 
world as we know it will last our time! 





Literature 

Training in Foremanship and Management. 

By J. J. Giutespre. London: Sir Isaac 

Pitman and Sons, Ltd. 1948. Pages 206. 

Price 12s. 6d. net. 
So many and varied are the conceptions 
of management that the writing of a book 
on the subject lays the author open to easy 
criticism, but Mr. Gillespie rather disarms 
his critic by his readiness to allow for changes 
in outlook and structure, indeed, he confesses 
that he has modified many of his ideas since 
his first work appeared in 1933, although 
basically his contention remains unchanged 
that ‘‘ character is of more importance than 
knowledge of time and motion study, plan- 
ning, and the like.” The whole subject has 
been handled in a suggestive and concise 
manner, showing both knowledge and con- 
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sideration, so that this book can be recom- 
mended wholeheartedly to the student, 
while foremen and managers will profit by 
a careful perusal of its pages. We should 
like to see a clearer line of demarcation drawn 
between the foreman and the manager, as 
it is generally conceded that a good foreman 
does not necessarily make a good manager ; 
indeed, disastrous results have occurred by 
seeking to reward an excellent foreman by 
promotion. 

We are glad that the author has given a 
place to the cost accountant, and the 
important subject of expense recovery, and 
we agree that the machine-hour rate method 
is likely to yield the most accurate results ; 
but, like all other methods, it must be used 
with discrimination, particularly by the 
estimator, whose estimate should be 
influenced by the effect that a potential 
order will have on factory expense. When 
dealing with all phases of management Mr. 
Gillespie rightly suggests that psychological 
tests, time and motion study, progressing and 
other functional activities should be regarded 
as tools in the hands of a skilful manager, 
who should devote most of his time to per- 
sonal aspects, regarding himself as a leader 
who will also encourage his subordinates to 
develop the same spirit in their respective 
spheres, while at the same time realising 
that “ it is more and better self-management 
we need.” 

When the author says that music while 
you work, nice canteens, &c., all pay in output 
he is stating a truth that is not always 
appreciated, but he also contends that the 
person himself deserves more’ consideration, 
citing cases where girls who professed bore- 
dom and dissatisfaction with their work 
had been definitely changed in outlook by 
putting them near girls who were mutually 
liked. The study of the individual is often 
ignored, but it is well worth while. All will 
not agree with the conclusion that “a 
reasonable amount of chattering on boring 
work ”’ can be tolerated. 

All the different activities that come under 
the purview of management are described, 
and it would not be possible to read the book 
carefully without gaining a valuable general 
knowledge of the subject, and better still 
interest will be roused in the many suggestions 
made, each of which deserves careful analys- 
ing, such as the necessity for a period of 
quiet for meditation, just to instance one, 
but the book is replete with arresting and 
challenging statements. 





Managers, Men and Morale. By WILFRED 
B. D. Brown, M.B.E., and WINIFRED 


RaPHAEL. London: Macdonald and 
Evans. 1948. 163 pages. Price 10s. 6d. 
net. 


THE authors definitely state that their work 
is not another textbook on management, 
of which there are many already in existence, 
so that those who look for the latest ideas 
on time and motion study, or ratefixing and 
estimating, will scan its pages in vain. After 
reading the book critically one is driven to 
the conclusion that good management is 
essentially organised common sense, coupled 
with a sympathetic and understanding atti- 
tude towards our fellows. After suggesting 
the necessary foundations of the manage- 
ment structure, the authors proceed to discuss 
the different classes included in manage- 
ment, the value.of the introduction, of outside 
consultants, how the worker can take his 
share in the management, and the steps 
necessary to make his part effective, pro- 
ceeding then to the consideration of the best 
methods of appointing managers, and their 
subsequent training, while the last chapter 
is devoted to the targets for management. 
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This work is replete with valuable sugges- 
tions, based on practical experience, which 
should lead to better human relationships 
in an organisation structure, and every 
engineer will find much of interest in a some- 
what unusual work, and by carefully reading 
its pages we believe he will have many new 
ideas which can be applied appropriately 
to the solution of some of his particular 
problems. 

Perhaps the most intriguing of all the 
chapters is the last, in which we read: 
“Everybody is now familiar with produc- 
tion targets. We suggest that management 
should now set itself certain targets in the 
sphere of organisation,’ and these are set 
out and discussed in some detail, the first 
being the establishment of a formal pattern 
of organisation, the next a code governing 
its managing, followed by the consideration 
of social and economic aspects, then comes 
that of industrial justice, and finally the 
setting out of a number. of points governing 
joint consultation. The authors conclude 
a very interesting, we may even say enter- 
taining, book with a forecast of what will 
take place in industry a hundred years hence 
which certainly affords food for thought. 

We are fully in accord with the authors’ 
views as to the value of leadership as opposed 
to drive, and agree that “ Hitler gave the 
word ‘leader’ a meaning which has made 
us afraid to use it,’’ for true leadership is 
essentially “the possession of those varied 
qualities which enable a man to stimulate 
others to worthy effort.” 

Some of the statements made are certainly 
provocative, such as “‘a Board interview in 
which a number of people face one candidate 
is generally bad.” This is a recognised 
method of recruitment and promotion in 
many Government Departments and large 
organisations, with certainly a measure of 
success, and the authors’ idea of a candidate 
being interviewed by each member of the 
Board separately causes one “furiously to 
think.” This is but one of a number of 
arresting statements calculated to inspire 
the reader to take stock of the situation. 





Reorganisation of British 
Overseas Airways Corporation 


Ir is announced that Sir Miles Thomas has 
assumed responsibility for the carrying out of 
the reorganisation plan recently begun by the 
British Overseas Airways Corporation as from 
Friday last, September 24th. When he was 
appointed deputy chairman in April last, the 
Ministry of Civil Aviation pointed out that 
Sir Miles would have special responsibility for 
advice on questions of reorganisation, and on 
problems connected with the Empire routes 
of the Corporation, especially in view of the 
heavy responsibilities of Mr. Whitney Straight, 
the chief executive, arising from the new air- 
craft programme. It is announced by the 
Corporation that its fleet of “ Liberator ” 
aircraft will be maintained at Prestwick during 
the coming winter, while the B.O.A.C. main- 
tenance base is being transferred from Montreal 
to Filton, near Bristol, and that Scottish 
Aviation has undertaken the maintenance 
work. The engine overhauls will be done at 
the Corporation’s factory at Treforest, near 
Cardiff. In order to maintain daily services for 
mails and freight, the “‘ Constellation ’’ services 
during. the transfer will be supplemented: by 
three ‘‘ Liberator’ services between London 
Airport, Prestwick and Montreal. Trans- 
atlantic ‘‘ Constellation” services will be 
reduced during the period of transfer. It is also 
announced that B.O.A.C. has bought the Lock- 
heed Aircraft European service depot at Shannon 
Airport, and the “ Constellation” equipment 
installation will be transferred to the United 
Kingdom and will be divided between London 
Airport and the B.O.A.C. base at Filton. 
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The Institute of Metals 


No. II—(Continued from page 308, September 24th) 


DAMPING CAPACITY OF METALS IN TORSIONAL 
VIBRATION 


HE second paper presented to the Institute 

on the morning of September 15th was 
entitled “‘ The Measurement of the Damping 
Capacity of Metals in Torsional Vibration,” 
and was contributed by Mr. G. A. Cottell, 
Mr. K. M. Entwistle and Professor F. C. 
Thompson. 

SyNopsIs 

The cause of the discrepancy between the results 
of “mechanical” and “physical”? methods of 
measuring damping capacity in torsional vibration 
has been investigated. It has been found that in the 
case of a machine of the Féppl-Pertz type, as 
hitherto constructed, the energy loss in the machine 
itself may, when testing a material of low damping 
capacity such as duralumin, amount to about 500 
or more times the intrinsic energy dissipation of the 
specimen. All the major sources of loss have been 
isolated, and complete re-design. of an existing 
machine has reduced the measured damping to the 
order of twice the lowest values measured by the 
physical method. The use of a solid of revolution 
in place of the usual rectangular bar as the oscillating 
inertia has been found to be essential. The-air- 
friction energy loss over the surface of the oscillating 
wheel was measured in order to determine the air-loss 
correction to be applied to the test results. This 
latter work necessitated the construction of @ small 
machine for tests at reduced air pressures. The 
damping capacity of duralumin as measured with 
this machine was found to be in excellent agreement 
with the lowest determinations by physical methods. 
This investigation confirms that the physical and 
mechanical methods are, in fact, measuring the 
same property, and shows that, at any rate for 
aluminium alloys, results of the same order can be 
obtained by the two methods, provided that the 
apparatus is designed correctly. 

Mr. G. A. Cottell, presenting the paper, 
said that since it was published it had been 
pointed out to the authors that when calcu- 
lating the strain values in the tests with the 
small machine they had disregarded the fact 
that a. reflected ray of light was deflected 
through twice the angle of rotation of the 
reflecting surface. The result was that the 
strain figures given in the paper were just 
twice what they should be. This regrettable 
error did not affect significantly either the 
test results or the conclusions. 

Dr. R. F. Hanstock, opening the discussion, 
said he thought it was a remarkable achieve- 
ment that the authors had been able to 
improve the accuracy of what might almost be 
described as an historical mechanical device 
for measuring damping capacity to the extent 
revealed in their paper. One was justified, 
perhaps, in referring to the device as historical 
because it was essentially a simple torsion 
pendulum, and as such was used at least as 
early as 1865 by Kelvin to investigate the 
damping effects of metals. A specialised form 
of this pendulum, designed by Pertz, was 
described by Féppl in a lecture to the Iron and 
Steel Institute in this country in 1936. That 
lecture aroused considerable interest, because 
Féppl made some very definite statements 
concerning the practical importance to de- 
signers and engineers of the inherent damping 
capacity of structural materials. 

Generally speaking, the instrument de- 
signed by Pertz showed that, whilst materials 
differed considerably in their damping capa- 
city, values of less than about 0-5 per cent 
were seldom found at stresses of a few tons 
per square inch. As at that time there was 
no direct evidence to suggest that those 
values might be normal, Féppl’s contention 
that the damping capacity of the material 
could be an important factor in the control 
of resonance vibration was largely sub- 
stantiated. 


Following the development in more recent 
years of physical methods of measuring 
damping capacity at stresses of several tons 
per square inch, it became apparent that the 
Féppl-Pertz machine, certainly for aluminium 
alloys, gave values which were far too high. 
The thoroughness with which the authors 
had detected and eliminated sources of error 
on the original Féppl-Pertz instrument was 
evident from their paper, and it was interesting 
to note that in the course of their investiga- 
tion they had eliminated many of the features 
of the original design. In fact, the small 
instrument which they preferred was a 
central torsional pendulum shorn of the 
electro-magnets and stylus and drum of the 
original Foppl-Pertz instrument, and it was 
an excellent illustration of the fact that 
accuracy was often inherent in simplicity. 
What was perhaps more astonishing was that 
the only precaution which was considered 
necessary in the original Féppl-Pertz ma- 
chine to prevent loss of vibrational energy, 
which was to suspend the whole machine by 
a comparatively slender wire, had been 
shown to be more of a nuisance than a 
necessity. 

The whole paper, he thought, showed the 
determination of the authors not to accept 
any preconceived ideas concerning the effect 
of certain constructional details on the 
accuracy of measurement of damping capa- 
city. However, they had not succeeded 
solely by removing faults in the Féppl-Pertz 
instrument ; by careful experiment, and by 
what must have been inspiration, they had 
discovered how to fix one piece of metal into 
another so that no loss of vibrational energy 
occurred at the joint. 

As a result of the authors’ work, there was 
now no serious discrepancy between values 
of damping capacity measured by the two 
chief methods, at least on one type of mate- 
rial. Both methods were capable of detecting 
a diminution of vibrational energy per cycle 
of less than 1 part in 100,000. The two 
methods were not competitive ; they were 
really complementary ; and he had no doubt 
that the instrument perfected by the authors 
would soon provide valuable information con- 
cerning damping capacity. 

Ten years ago there were good reasons to 
suppose that damping capacity was of suffi- 
cient practical importance to justify its 
measurement merely in order to have 
numerical values which would indicate the 
suitability of certain types of material for the 
construction of components which might be 
subjected to vibrational stresses. Now, how- 
ever, the authors had confirmed that the 
damping capacities of some materials were 
very much lower than the Féppl-Pertz 
machine indicated them to be. It was true 
that the error for other classes of material 
might be smaller, and that point obviously 
required further investigation, but even so 
it seemed reasonable to consider whether 
damping capacity was still significant solely 
in respect of its magnitude. 

Dr. H. Sutton said that the authors had 
assailed the study of damping capacity and 
had indulged in a very worthy piece of ghost- 
laying work. They had shown quite clearly 
the importance of particular factors which 
had been the subject of considerable doubt 
in the minds of those who were interested in 
damping studies. The results of their work 
were, he thought, of particular interest to 
mechanical engineers. It had been hoped, 
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from the earliest studies of damping, that 
most engineering structures benefited a 

deal from mechanical damping, and that view 
was strongly emphasised by the work which 
the authors had done. Many of us wer 
interested in vibrational problems in relation 
to high-speed air-current effects, and it was 
very gratifying to know that aerodynamic 
damping could have such a powerful effect, 

He gathered that when writing the paper 
the authors felt that they had not yet accumy. 
lated sufficient data to enable them to form 
any really firm conclusions about the yneral 
effect of frequency. He hoped they woulg 
have the time and the opportunity to go 
ahead with studies of frequency, and he 
looked forward very much to hearing of that 
further work. 

There were others more competent than 
himself to speak on a more important aspect 
of damping studies, namely, damping as a 
means of gaining an insight into the changes 
which were going on within materials. [p 
that field the work of Dr. Cyril Smith and his 
colleagues in Chicago had. been of very great 
importance and influence in the scientific 
world. He hoped, therefore, that those who 
had made a special study of that field, includ. 
ing Dr. Cyril Smith, would have something 
to say on that side of the matter. 

Mr. L. Rotherham remarked that he 
seemed to be standing before the meeting as 
an exponent of out-of-date techniques and 
lost causes. He had read the paper very care- 
fully, and it was not until he reached the con. 
clusions that he began to have any doubt at 
all. In the first paragraph of their “ discus. 
sion,’ the authors said that ‘‘ the measured 
damping values obtained with a machine 
based on the Féppl-Pertz design are no indi- 
cation of the true damping capacity of the 
material under test.”” Those were strong 
words. He was not prepared to argue the case 
for the Féppl-Pertz type of machine, but by 
implication he felt that the authors suggested 
that all measurements in the so-called mech- 
anical type of machine were necessarily 
rather inaccurate. 

He did not think that the evidence pre- 
sented justified that conclusion, and, since 
possibly the largest amount of data recorded 
on that type of machine was that due to the 
late Dr. Hatfield and himself and other 
colleagues, he would have to make some com- 
parisons with the technique which they used. 

Some of the improvements introduced into 
Professor Thompson’s machine were used 
throughout his and his colleagues’ experi- 
ments. They never used the machine sus- 
pended on a thin wire, but always rigidly 
clamped to a large mass. Right from the 
start the steady bearing was eliminated. 
They never used any results unless they could 
show that by taking the specimen out of the 
machine and replacing it upside down or 
rotating it through 90 deg. it gave consistent 
results. In one respect he thought that the 
design was superior to the original Féppl- 
Pertz design, in that they suspended the 
torsional pendulum from the top instead of 
the bottom, which was a condition of more 
stable equilibrium. 

A comparison of their data with those pub- 
lished, by the authors shows that for 0-2 per 
cent carbon steel the results which they 
obtained corresponded very closely with 
those given in the paper. The general con- 
clusion which he reached on reading the paper 
was that the technique which he and his 
colleagues used, was not bad. 

The interesting thing about damping 
capacity was not so much the absolute magni- 
tude of the effect but the way in which it 
varied with temperature and frequency. 

Reference had. been made to the additional 
experiments which the authors proposed to 
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make or had made on the effect of frequency 
on the damping capacity of duralumin. As 
it stool at the moment, it was rather mis- 
jading to suggest thatthe two methods of 
measuring damping capacity measured -the 
game property. The authors were well 
aware, from their own observations as well as 
from published work, of the fact that damping 
capacity was extremely sensitive to changes 
in frequency. It could not be too strongly 
emphasised that a test at 149 cycles per 
minute was not the same thing as a test at 
48,240 cycles per minute. In the present case 
they happened to give the same values, but in 
other cases they would differ by a factor of 
10 or 100. 

Dr. Cyril Smith said that Dr. Zener had 
been responsible for the work on internal 
friction carried out at Chicago. The work 
was in connection with the question of fre- 
quency, which had been discussed by earlier 
speakers. It was really only by a study of 
the effect of temperature and frequency on 
internal friction that we could understand 
the various kinds of factors responsible for 
internal friction. For that reason, he thought 
it was important that studies on any material 
should be carried out either over a wide 
range of temperatures or a wide range 
of frequencies, preferably with  cross- 
checking. 

The work of Dr. Zener in Chicago had been 
done with extremely simple apparatus, 
devised in detail by Dr. Kerr, and he had 
used it not so much to study material from 
the engineering standpoint, as to understand 
what was going on in the metal itself. He 
had shown that there were at least six 
different sources of internal friction in 
metals. First, there was the internal friction 
due to gross thermal currents in the sample ; 
that was, to the flow of heat from one part to 
another of the sample as a whole. Then 
there was a similar effect between two 
adjacent grains which would be differently 
strained, and would change with temperature 
accordingly. There was also internal friction 
due to grain boundary effects; that was, to 
the viscosity of the grain boundaries. There 
was internal friction due to the migration of 
twin boundaries, particularly in materials 
which were tetragonal. There was internal 
friction due to the migration of elements in 
substitutional solid solution; and, lastly, 
there was a similar effect tied up with the 
movement of minor constituents in inter- 
stitial solid solutions. All these things gave 
rise to internal friction, and the that 
was measured with a piece of metal at room 
temperature and some given frequency was 
apt to be affected to some extent by all of 
those factors. This added up to the fact that 
internal friction was an extremely useful 
scientific tool, and he looked forward to the 
answer to the question as to what engineering 
use those figures had. 

Dr. C. J. Smithells said that about two 
years ago the Research Council of the British 
Non-Ferrous Metals Research Association 
discussed whether they ought not to take an 
interest in damping capacity and do some- 
thing about it. They had a rather heated 
meeting, in which they were divided into 
those who thought that it was important to 
do something and those who doubted whether 
there was such a thing. He, being the greatest 
doubter, was made chairman of the com- 
mittee afterwards formed to encourage Pro- 
fessor Thompson to do the work which he 
had been doing. He, Dr. Smithells, had been 
converted during the last two years from 
being @ complete sceptic to thinking that 
damping capacity at any rate existed. 

At the time that the committee was 
formed to follow the work of the team at 
Manchester, the results being obtained varied 
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by about 1000 to 1 according to how damping 
capacity was measured, so that they had 
some justification for their doubts. Looking 
at it from the engineering point of view, if 
damping capacity was of the order of 1 per 
cent, it might be of some interest to designers, 
but if it was of the order of 0-001 per cent, it 
seemed doubtful whether it would come in as 
a factor in desi Another point was that 
when one considered how difficult it was to 
get rid of all the extraneous damping in any 
machine used to measure it, it was obvious 
that with any machine that one built we 
would get so much damping from mechanical 
joints and so on that intrinsic damping 
capacity hardly came into the picture. 

The committee did realise, however, that 
even if it was of no importance to the engi- 
neer as a fundamental property, it was likely 
to be an important research tool, and they 


‘ decided that it was a subject which was of 


prime importance and one which the Associa- 
tion would be justified in supporting, simply 
because it might produce a tool of some value. 
That was only about two years ago, and the 
progress made by Professor Thompson’s 
team had been remarkable. 

The work of the authors had removed a 
great deal of the uncertainty regarding 
measurements made by the mechanical 
method. The results obtained by that 
method and by physical methods being so 
closely in agreement, there was no doubt 
that damping capacity varied with various 
structural changes in the metal. To be of 
any use as a tool it must be reliable, and the 
authors had by their work removed many 
doubts about the reliability of the measure- 
ments, and had therefore provided a tool 
which was now going to be of real use. 

Dr. G. L. J. Bailey said that the Non- 
Ferrous Metals Research Association had 
followed the work of Professor Thompson and 
his colleagues with admiration. Perhaps the 
first comment on the paper that came to 
mind was that engineers had suffered, largely 
at the hands of a brother engineer, a blow to 
that complacency which left the more diffi- 
cult vibrations occurring in their machines 
to be looked after by the damping capacity 
of the material. Almost certainly the internal 
friction at low stress amplitudes was less, 
and might be a great deal less, than they 
thought, and the chance of building up vibra- 
tions of larger amplitude considerably greater. 
The work of Hanstock and Murray had shown 
that increased damping at higher stresses 
might well mean that the material had 

to fail: 

The authors’ experience of grip losses 
suggested that the damping capacity of 
joints was comparatively large, and might 
repay study as a function of the materials 
and the methods of making joints, from the 
engineer’s point of view at any rate. 

Reference to the work of Hanstock and 
Murray raised a point on which some clarifi- 
cation seemed desirable. For a material in a 
given condition there was apparently a range 
of stress amplitude from zero upwards in 
which the damping capacity was independent 
of the stress. Within that range the measured 
value was independent of the number of 
cycles of vibration undergone, and it would 
not change unless the material changed 
structurally, for instance, by ageing. On the 
other hand, if the stress were high enough to 
disturb the structure, the damping value 
depended on the vibration history of the 
specimen. The layman, therefore, must be 
careful to distinguish an intrinsic kind of 
damping capacity characteristic of the mate- 
rial in a given condition from the high- 
amplitude value which depended on the 
vibration history. The intrinsic value was 
the proper one for the study of grain size, and 
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the high amplitude was used mainly in the 
study of fatigue characteristics. 

The authors suggested the use of damping 
capacity measurements as a quick non- 
destructive quality control test, capable of 
sensitive indication of structural changes. 
It might well be that there was a field for the 
empirical study of intrinsic damping capacity 
as a function of the specimen of the material 
and its conditions, leaving the explanations 
until later, and from such a study useful 
quality control tests would emerge. He 
thought, however, that the authors would 
agree that the machine in its present form 
had some way to go before quick non- 
destructive testing became possible with its 
aid. 

Dr. K. M. Entwistle, replying to the dis- 
cussion, said that there were perhaps three 
points which were exercising the minds of the 
audience at present. There was, first of all, 
the question ““ Why measure damping capa- 
city anyway? Is it any use from an engi- 
neering point of view?’ Secondly, there was 
the burning question of the effect of fre- 
quency on thedamping capacity of duralumin. 
Thirdly, there were the questions raised by 
Mr. Rotherham in connection with the com- 
parison of the old types of machine and 
the machine which the authors had pro- 
duced. s 

To deal first with the question of frequency, 
Dr. Zener had predicted that there would be 
a contribution to damping capacity from 
intercrystalline thermal currents, and they 
had found experimentally that that was so. 
The important implication of that, as he saw 
it, was that in any material which was 
elastically anisotropic one would in torsional 
vibration get a contribution to damping 
capacity which was frequency-sensitive. 

He felt certain that when they did the work 
on duralumin over a wide range of frequencies 
they would find there was a limited but 
definite range of variation present. 

Dr. Sutton had drawn some consolation 
from the fact that there seemed to be appre- 
ciable aerodynamic damping resulting from 
vibration in the atmosphere, but he would 
point out to him that the magnitude of that 
was not very large. The total aerodynamic 
damping that they got in the large machine 
was something of the order of 0-004 per cent. 
In the case of turbine blades, vibrating pre- 
sumably transversely, the damping would be 
higher, but probably would not exceed 0-01 
per cent, which was | part in 10,000. He did 
not think that damping of that order could 
be relied on to limit resonant vibration, and he 
felt that the solution of the problem was to 
get away from the resonant frequencies 
rather than rely on the damping of the 
material itself. 

In connection with Mr. Rotherham’s 
remarks, he felt that he should point out to 
him that the opening part of the “ discus- 
sion” read: “‘ The salient fact arising from 
this investigation is that, in the case of 
materials of relatively low damping capacity, 
the measured damping values obtained with 
a machine based on the Féppl-Pertz design 
are no indication of the true damping capa- 
city of the material under test.” That was, 
they considered that reliable results could 
not be obtained on low damping capacity 
materials, but they drew no conclusions as 
to the values obtained with materials of 
higher damping capacity, which presumably 
would be less influenced by apparatus loss. 

He wholeheartedly agreed with Dr. Smith’s 
summary of the contributions to internal 
friction, and felt that, of the factors he 
enumerated, the contribution from inter- 
crystalline thermal currents was the one 
which predominated. 

In the Department of Metallurgy at the 
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University of Manchester they were inter- 
ested in the relationship between the struc- 
ture of a metal and the magnitude of the 
internal friction at extremely low stresses, 
where the damping capacity was independent 
both of the number of stress cycles and of the 
stress amplitude. They felt that under those 
conditions they got a direct indication of the 
structure of the material; the process of 
measurement did not in itself affect the 
structure which it was designed to investigate. 
Dr. Hanstock’s work showed that high 
vibrational strains could cause a variation in 
the structure of the material or, what was 
more true, the vibrational strains produced 
changes of damping capacity which were 
similar to those resulting from changes of 
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structure. The two fields were separate. 
One dealt with the effect of high vibrational 
strains, and the other used low stress measure- 
ments to indicate the condition. Both were 
tremendously important, and a great deal of 
work had still to be done in each direction. 
CONCLUSION OF MEETING 

On Thursday, September 16th, two papers 
were presented and discussed. The first was 
contributed by Mr. J. 8. Bowles, M.Sc., and 
Dr- W. Boas, and was entitled “‘ The Effect 
of Crystal Arrangement on ‘ Secondary 
Recrystallisation ’ in Metals.’’ The second, 


“Observations on the Annealing Charac- 
teristics of an Aluminium-Copper- Magnesium 
Alloy,’ was presented by Dr. Maurice Cook 
and Mr. T. LI. Richards, Ph.D. 


Meaford Generating Station 


No. I 


EAFORD “A” generating station, with 

its installed capacity of 120MW, is inter- 
esting not because of any remarkable technical 
innovations in its design, but rather as a repre- 
sentative example of post-war British practice 
in steam generation. It is the first new major 
steam station to be started and completed in 
Great Britain since the end of the war and 
the steam conditions at the stop valves of the 
30MW turbo-alternator sets are the same as the 


recently adopted prime mover standards, 
except that the inlet steam temperature of 
the Meaford sets is 825 deg. Fah. 

Although physically Meaford power station 
is @ post-war achievement, its history, as a 
project, goes back more than ten years. A 
brief review of its early antecedents will serve 
the useful purpose of illustrating some of the 
obstacles that impose delays, whether necessary 
or otherwise, in the selection of a site and the 
approval of plans for a power station. 

It was in June, 1938, that the Central Elec- 
tricity Board asked the North West Midlands 
J.E.A. to submit proposals for a new generating 
station in the industrial area of the Potteries. 
Four different sites were considered, the fami- 
liar objections were raised, and more than three 
years elapsed without effecting any reconcilia- 
tion between the various conflicting interests. 
At length, in November, 1941, a Special Order 


was made by the Minister of Fuel and Power 
for the acquisition of land on the present site, 
and the building of a generating station upon it. 

The first site to be contemplated was at 
Stagefields, in Hanley; it was rejected, how- 
ever, because a report of the mining consultants 
showed that existing and future coal working 
would make the site unstable. Plans were 
then prepared and formal application was 
made, in May, 1939, for the use of a site just 


FIG. 1—MEAFORD GENERATING STATION 


south of the Strongford Sewage Disposal works, 
at Barlaston. To examine various objections 
that were raised, the Electricity Commissioners 
held a local inquiry. This inquiry upheld the 
need for a new station for the industrial area 
of the Potteries, but was unable to accept the 
view that the proposed site was the only suit- 
able one. Accordingly, the Commissioners 
withheld their consent from the J.E.A.’s 
application. 

Attention was then transferred to a site 
at Newstead, about one mile north of the 
Barlaston site. This proposal was rejected by 
the coal commission because the sixteen work- 
able coal.seams under the site contained some 
21,000,000 tons of coal which, it was stated, 
would have been sterilised by the necessity 
for preserving a supporting pillar under the 
projected station. 

Finally, the present site of Meaford, about a 
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mile south of Barlaston, was proposed, Th, 
site comprised about 124 acres, mainly of 
pasture land, bounded on the east by + 
Midland Region’s main line and the Trent ang 
Mersey Canal. The projected station was i, 
be served by cooling .towers using sey, 
effluent from the nearby Strongford Se 
Works to provide make-up water. The cecigion 
of the Stone Rural District Council to clas 
the site as an industrial area was confirmed by 
the Staffordshire County Council in its capacit 
as town planning authority. Nevertheless, 
when formal application was made by the 
J.E.A. to the Electricity Commissioncrs fo, 
acquisition of the land, objections to the 
project were lodged. The objections, as with 
the Barlaston proposal, were centred around 
the loss of amenities and the effect of dis. 
charges from chimneys and cooling towers, 
At the resulting enquiry, the interests both 
for and against the proposals were again 
represented by Counsel, and, after examining 
the evidence given, the Commissioners” findings 
were in favour of the acquisition” of land for 
building a power station. This decision was 
confirmed by a Special Order, dated November 
27, 1941. 

Long before this date, however, a new source 
of delay had appeared. The war, overriding 
all other considerations, halted further work 
on new generation stations. It was not until 
February, 1945, that an effective start could 
be made on the site at Meaford, although work 
on the road and rail access facilities had already 
been started in November, 1944. 

In the meantime, most of the main con. 
tracts had been placed. As principal contrac. 
tor for the turbine and electrical equipment, the 
General Electric Company, Ltd., was respons. 


ible for the manufacture and installation of 
four 30MW turbo-alternators, four 33MVA 
11-8/132kV transformers and the complete 
switchgear for the outdoor sub-station. This 
contract also included twenty-five auxiliary 
transformers with a total output of 36 MVA, 
and 292 motors, ranging from } h.p. to 550 
h.p., and totalling 16,000 h.p. Cables and 
accessories were the responsibility of British 
Insulated Callender’s Cables, Ltd. 

The main contract for the coal-handling 
and boiler plant, as well as for the steel frame 
buildings, piping equipment, and workshop 
cranes was given to Babcock and Wilcox, 
Ltd. Civil engineering, including the founda- 
tions and buildings, was carried out by G. 
Percy Trentham, Ltd., while the access road 
and railways were constructed by Holloway 
Brothers (London), Ltd. 

The consulting engineers for the whole 
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roject. were Messrs. Merz and McLellan, in 
ysociation with Sir Alexander Gibb and 
Partners for the civil engineering work. 


Earty SraGes or WorK 


On July 17, 1945, the foundation stone of 
the main building was laid by Major Gwilym 
Lloyd George, then Minister of Fuel and Power. 
qwo years and three months later, in spite of 
the difficulties imposed by an unusually wet 
summer followed by the severe winter of 1946— 
47, the station was officially opened by Mr. 
Emanuel Shinwell on October 28, 1947. Early 


THE ENGINEER 


flanked at each end by a 325ft circular brick 
chimney, devoid of ornamentation except for 
7ft 6in chimney caps of Staffordshire blue 
brick. 


Coat HANDLING ARRANGEMENTS 


Coal supplies reach Meaford by rail, with 
provision, in an emergency, for receiving coal 
by road. From the Midland Region’s line. at 
Barlaston, connection is made to the station 
sidings. Here arrangements are made for coal 
to be discharged at two places—one opposite 
the centre of the boiler house, the other on 
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receiving points, coal can be reclaimed from the 
store and transferred to the boiler house. 

To receive road-borne coal there is a separate 
hopper at ground level, next to the boiler house 
wagon tippler. From this hopper the incoming 
coal is discharged on to the rising belt conveyors 
which feed the boiler house bunkers. 


Borers 


Pulverised fuel is burned in the six Babcock 
and Wilcox high-head boilers, which are 
installed’ in a boiler house 102ft 6in 
wide by 277ft long, running parallel to the tur- 





FIG. 2—PULVERISING MILLS 


in 1948 the first 30MW turbo-alternator set 
was commissioned and it is expected that the 
fourth set will be in operation before the end 
of this year. 

One of the important preliminary works 
was to give access to the Meaford site, and a 
22ft wide road approximately 1300 yards long 
was built from a convenient point on the 
Barlaston—Tittensor road. Meanwhile, on the 
eastern boundary rail connection was estab- 
lished with what was then the L.M.S. system. 
A total of 4000 yards of sidings was constructed, 
much of it on a 14ft built-up embankment. 
This work included the building of a reinforced 
concrete bridge over the Trent and Mersey 
Canal. | 

For the buildings themselves piling was 
required in the clay subsoil. Between February 
and November, 1945, more than 4000 piles, 
20ft to 30ft long, were driven on site to support 
the concrete rafts, varymg thickness from 
4ft to 6ft, which formed the foundations for 
the main building. 


Layout oF SITE 


Meaford ‘‘ A” generating station is designed 
tojoperate as a self-contained unit and, as such, 
is not capable of extensions. Additional 
capacity, when it is required, will be achieved 
by building, to the south of Meaford “ A,” 
& separate station, Meaford ‘ B,”’ which will 
have an ultimate capacity of 240MW, made 
up of four 60MW sets. 

The main buildings at Meaford “A” run 
parallel with the sidings, approximately north- 
south. They measure 367ft by 285ft and 
accommodate, in sequence from east to west, 
the precipitators, boiler house transformer 
annexe, boiler house, turbine house and tur- 
bine house transformer annexe. To the imme- 
diate west is a separate administration block, 
on the upper floor of which is the operations 
room. South of the main buildings is the coal 
store, south west are the twin cooling towers, 
while the station buildings are adjoined on the 
west by the 132kV outdoor sub-station. A 
general view of the station, taken from the 
north-west, is given in Fig. 1. 

_ With the exception of the precipitator build- 
ing, which is of reinforced concrete, the main 
building is a brick-clad, steel-framed structure, 


the mid-diameter of the semi-circular coal 
store. 

For immediate use coal is discharged at the 
first receiving point by a combined side-dis- 
charge wagon tippler (fitted with an auto- 
matic weigher) into a reinforced concrete 
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hopper. Thence the coal is raised by an inclined 
twin-belt conveyor system to the boiler house. 
At the top of the belt conveyor the coal is 
distributed between the six bunkers by two 
shuttle conveyors. This system is capable of 
handling 150 tons of coal per hour. 

Similar arrangements are made for dis- 
charging at the second receiving point, opposite 
the coal store. Here the weighed coal is re- 
moved from the hopper by feeder and. gravity 
bucket conveyors to a radial boom conveyor. 
The boom conveyor deposits the coal in a 
pile for distribution over the storage area by 
drag scraper. Using the same equipment, 
together with a belt conveyor between the two 
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bine house. To accommodate the firing aisle 
and pulverising equipment, the boilers are 
arranged in a single row, standing clear of the 
wall separating the boiler house from the tur- 
bine house. 

The specified economic rating of each boiler 
is 192,000 lb of steam per hour at 650 Ib per 
square inch and 850 deg. Fah., with a maximum 
continuous rating of 240,000 Ib of steam per 
hour. Although the boilers are specifically 
designed to burn North Staffordshire dry and 
washed slack coal with an average moisture 
content of not more than 12 per cent, the 
pulverising plant is capable of handling coal 
with a moisture content up to 18 per cent, 
and an ash content up to 20 percent. When 
operating at their economical rating, burning 
coal “of 12 per cent moisture coatent, the 
efficiency of each boiler unit is designed to be 
not less. than 92 per cent, based on the net 
calorific value of coal. 

In the finished mstallation each boiler 
drum is mounted about 85ft above basement 
level. Below the drum,, and in front of it, is 
the high temperature economiser and in front 
of this is the single-pass superheater. Imme- 
diately below the lower superheater section, 
at a height of about 68ft above basement level, 
is the bank of tubes comprising the circulating 
system. 

The Bailey wall combustion chamber extends 
from below the circulating system to the ash 
hoppers, 15ft above basement level, and has a 
volume of about 18,700 cubic feet. The top 
12ft of the front of the combustion chamber is 
arched inwards, forming a recess to house nine 
vertical intertube pulverised fuel burners, which 
are arranged in a row about 8ft above the boiler 
house floor. Each set of nine burners is fed 
by three Babcock and Wilcox type “E” 
pulverising mills, which are driven by G.E.C. 
60 h.p., 400V, 3-phase, totally-enclosed, fan- 
cooled squirrel-cage motors, running at 1450 
r.p.m. On each pulveriser there is a seal air 
fan to keep the bearings free from dust. 
As shown in Fig. 2, the pulverising mills are 
arranged in line in a middle bay at the front 
of the boilers and vertically below the bunkers. 

For assisting combustion each boiler has two 
forced-draught fans, two induced-draught fans, 
and two primary air fans. The forced-draught 
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fans, which are mounted on the boiler house 
roof (Fig. 3), provide the main supply of air. 
By drawing this air from the inside of the 
boiler house, roughly half the heat lost by 
radiation from the boiler is recovered, resulting 
in an efficiency gain of about 1 per cent. The 
forced-draught fans are driven by two-speed, 
totally enclosed, fan-cooled, squirrel-cage motors 
each rated at 52/102 h.p. at 580/725 r.p.m. 
From the combustion chamber the hot gases 


Fic. 5—BAILEY BOILER CONTROL 


are drawn through the boiler unit by the induced 
draught fans (Fig 4), which are driven by 
122/230 h.p., 580/725 r.p.m., two-speed motors, 
of similar design to those driving the forced- 
draught fans. After passing in sequence 
through the boiler, superheater, high tempera- 
ture economiser, high temperature air heater, 
low temperature economiser, and low tempera- 
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ture air heater, the products of combustion 
enter the electrostatic precipitators, where the 
dust is extracted before the gases are discharged 
to the chimney. 

Each of the primary air fans, driven by its 
90 h.p., 1450 r.p.m., totally enclosed, fan- 
cooled squirrel-cage motor, draws air from the 
primary air ‘heater and discharges into the 
pulverising mills and thence to the burners. 
Secondary air from the secondary air heaters 
passes through the 
annular spaces in the 
burners and traverses 
the combustion chamb- 
er, while tertiary air is 
taken from the main 
hot-air duct to the 
combustion chamber 
through ports in the 
water-cooled Bailey 
walls. 

In the operating aisle 
in front of each boiler 
is a central control panel 
(Fig. 5), which incor- 
porates the necessary 
indicating and recording 
instruments with the 
appropriate remote con- 
trol equipment for all 
the boiler auxiliaries. 
Here we shall draw at- 
tention to only one of the 
protective arrange- 
ments embodied in this 
panel. All the two-speed 
motors for the induced 
draught and _ forced- 
draught fans have sep- 
arate circuit breakers 
associated with each 
of the stator windings. 
Duplicated on the board 
is a mechanical timing 
device, which ensures 
that the two circuit 
breakers -will operate 
correctly in sequence 
at the proper time 
intervals, so as to pre- 
clude the possibility 
of damage to the fans. 

Boiler ash is disposed 
of through the medium of a high pressure sluic- 
ing system, which carries the ash to a collecting 
sump at the south end of the boiler house gable. 
From this sump the ashes, together with the 
dust from the precipitators, are pumped in 
the form of a slurry to the disposal ponds, 
which have been built on the rising ground to 
the east of the Midland Region line. 


PANEL 


(To be continued) 


Signals Research and Development 
Establishment 


IHURSDAY, September 23rd, was ‘“‘ Open 

Day” at the Ministry of Supply’s Signals 
Research and Development Establishment, 
Christchurch, Hants, where telecommunicatioas 
equipment is evolved for military purposes. 
The establishment was officially declared open to 
visitors by Mr. John Freeman, M.P., Joint Par- 
liamentary Secretary to the Ministry of Supply. 
Thereafter, the guests, who included representa- 
tives of all the Services, industry, Government 
departments and the Press, were at liberty to 
tour the laboratories and workshops of the 
establishment. 

Historically, 8.R.D.E. is among the oldest 
of the Government establishments engaged on 
the development of telecommunications for 
military purposes. It originated from the Wire- 
less Telegraphy Experimental Establishment, 
which was formed by the Royal Engineer 
Committee in 1904 to exploit military applica- 
tion of “wireless.” The establishment, which 
was very small at that time, was transferred to 


Woolwich Dockyard in the early days of the 
first world war and, in 1916, it became the 
Signals Experimental Establishment sited on 
Woolwich Common. In the inter-war years the 
staff was reduced, for reasons of economy, until 
1937 when it began to expand again under the 
rearmament programme. In late 1939 the 
establishment was absorbed by the Ministry 
of Supply. During the late war the establish- 
ment was evacuated to Warnham, in Sussex, to 
avoid dislocation of work by air raids ; finally 
in 1943 it moved to Somerford, concurrently 
changing its name to the Signals Research and 
Development Establishment. 3 

The primary aim of 8.R.D.E. is to ensure 
that the British Army is provided with the most 
up-to-date and efficient means of communi- 
cation. To achieve this end, the establishment 
is engaged directly in scientific research, in 
engineering development and in their co-ordina- 
tion. Its work is done in three “ divisions "— 
Research, Development and Engineering. The 
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Research Division has the task of keeping 
abreast of scientific knowledge and of ; 
nising possible applications to the communica. 
tions field of seemingly unrelated physica 
phenomena, while the Development Division jx 
responsible for translating each project from 
the research stage to that of the fully tooled 
equipment suitable for scale production anq 
reliable enough to be operated satisfactorily 
under service conditions. 

The Engineering Division is responsible for 
the mechanical design, preparation of drawings 
and manufacture of all apparatus required by 
the establishment ; the preparation of parts 
lists and illustrated working instructic.s for 
Army signal equipment ; and the genera’ engi. 
neering work of the establishment. 

Associated with these responsibilities of 
S.R.D.E. are a number of other activities. such 
as the fitting of communications equi; ment 
into both armoured and “ soft” vehicles, the 
development of packaging methods to ensure 
safe transit of equipment to any possible t)eatre 
of war, and the development and testing of 
components. 

A military section is attached to the ostab. 
lishment for the purpose of conducting prelim. 
inary field trials under the direction of the 
scientific staff, thus enabling minor acjust- 
ments to be made and faults corrected before 
the equipment is sent out for formal trial by 
the War Office. This section also provides 
information to the scientists on details of the 
current signals procedure of the Army. 

The establishment possesses a well-equipped 
workshop, which has specialised in various 
forms of plastic moulding, rubber moulding and 
ceramics in addition to its normal engineering 
activities. The workshop staff is also respons- 
ible for training its apprentices. 


RESEARCH DIVISION 


In this article we are unable to do more than 
refer briefly to a few of the many interesting 
activities that we saw demonstrated on the 
“* Open Day.” 

One of these exhibits was designed to show 
the potentialities of nuclear resonance effects 
at radio frequencies. It is well known to 
scientists that the nuclei of certain elements 
exhibit resonance effects in the r.f. band when 
suitably excited in a magnetic field. By varying 
the magnetic field strength, the resonance 
frequency can be varied, but it is otherwise 
practically independent of external conditions. 
This phenomenon offers possibilities as a means 
of controlling frequency either in instances 
where a number of discrete tuning points is 
required, or where the frequency is required to 
be continuously variable. For the purpose of 
this demonstration a c.r.o. was used to show 
resonance of the hydrogen proton in water, at 
a frequency of 6 Me/s. 

Another demonstration illustrated the tech- 
nique of preparing and handling monomolecular 
films of a substance on the surface of a liquid, 
transferring the film to the surface of a solid 
by dipping, and repeating this dipping to build 
up @ thin film of any required thickness. This 
is one of the methods which is being. studied 
with a view to the development of thin dielectric 
films for the manufacture of miniaturised 
condensers of high capacitance. The fact that 
the monomolecular film is sensitive to radia- 
tions such as infra-red raises another possibility 
—that of using these films to detect the pre- 
sence of the objects at a distance of several 
yards. In this connection a piece of apparatus 
was exhibited to show the measurement of 
surface potential on the film, using a radio- 
active polonium probe. 

Although the investigation of springs with 
continuously variable stiffness has no apparent 
bearing on telecommunication, this particular 
activity of the research division is of the widest 
significance. Models were arranged to show 
how the stiffness of a flat spring could be reduced 
to zero or made negative by securing the two 
ends in clamps, which could be rotated and fixed 
at any angle so as to apply pure bending to the 
spring. In this way the spring, viewed on edge, 
can be made to assume a conformation generally 
resembling @ sine wave, whence the name “ sine 
spring”? has been given to this mechanical 
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jevice. So far only a few of the many intriguing 
ossible applications of sine springs have been 
explored for example, ..frve suspension of 
instrument parts. 


DEVELOPMENT DIVISION 


The work of development is divided into 
anumber of groups concerned with radio, line 
communication, electro-acoustics, and com- 
ponents and tests respectively. 

In the radio group a demonstration of a 
multi-channel v.h.f. radio link between the 
gstablishment and Alum Bay, 1.0.W. excited 
gome attention. This equipment is at present 
arranged for eight channel communication but 
it is proposed to add four further channels 
later. ‘The set differs from the well-known 
No, 10 set in having the telephone lines ter- 
minated at a normal line carrier vehicle 
where the telephone inputs are combined on a 
frequency division basis and where the wireless 
gender may be modulated over several miles 
of wire. The radio link behaves as a line 
repeater. ; 

To illustrate the versatility of the No. 88 
wireless set, which is the modern infantry set, 
the four channels were used in a mock battle 
in which an infantry platoon attacking a strong- 
point called for smoke and then tank support. 
After the attack a helicopter was directed to 
evacuate a casualty. 

The lines group is subdivided into a number 
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of sections—the telegraph section which is 
responsible for instruments such as teleprinters 
and associated signalling apparatus ; a carrier 
section dealing with multi-channel carrier 
telephony ; a switchboard section for telephone 
exchanges and ancillary equipment; and a 
cable and. external plant section for external 
lines, cables and associated test gear. In the 
latter section an interesting exhibit was a 
pulse method fault locator, using radar tech- 
nique to locate series or shunt faults on cables 
or lines, with an accuracy of 1 per cent. 

Demonstrations illustrating the adaptability 
of the human ear formed part of a display 
arranged by the electro-acoustics group. 
Recordings were used to show that speech 
seriously distorted in various ways can still be 
intelligible. Other recordings showed how 
controlled distortions can be introduced in 
certain transmission systems to improve intelli- 
gibility under adverse conditions, or to achieve 
economies in the transmission path. Another 
exhibit in the electro-acoustics group was an 
instrument for measuring alternating displace- 
ments of the order of 10-7 mm. 

Two R.E.M.E. mobile workshops, for radio 
and line work respectively, were shown carrying 
out their normal everyday tasks. Mobile work- 
shops such as these operate between forward 
areas and base workshops, and undertake 
repairs and adjustments to Army telecommu- 
nications equipment which would be beyond the 
scope of equipment in forward areas. 


Verein Deutscher Ingenieure Munich 
Meetings. 


HE recent meetings of the Verein Deutscher 

Ingenieure, which took place in Munich, 
from Tuesday, September'7th, until Friday, 
September 10th, at the Deutsches Museum, on 
the invitation of the Bavarian Branch of the 
VDI, were attended by more than 1200 members 
and friends. They were the first general 
meetings of their kind to be held since the 
re-establishment of the VDI at Diisseldorf in 
August, 1946. 


Historicat REVIEW 


The Verein Deutscher Ingenieure was founded 
in Alexisbad on May 12th, 1856, by a group of 
young engineers who sotight by its formation to 
guide and to direct the technical knowledge of 
that day for the welfare of the people and the Ger- 
man nation. In the recent war, the VDI-Haus in 
Berlin, at 40 Dorotheenstrasse, not far from the 
Brandenburg Tor, was totally destroyed, and 
the library and archives were lost. In Novem- 
ber, 1945, the activities of the VDI and its 
publishing house were suppressed, and in their 
stead a ‘“* Kammer der Technik ”’ was set up 
in the Russian Zone of Berlin, which is now 
responsible for the publication of two technical 
journals, Die Technic and Elektrotechnik. 


Tue VDI Re-EstaBLisHED 


In 1946, in the British and American Zones 
steps were taken to reconstitute the Verein 
Deutscher Ingenieure, and to restart the 
publication of the Zeitschrift des Vereines 
Deutscher Ingenieure, and at a meeting held 
in Diisseldorf in August, 1946, at which seven- 
teen branches of the VDI were represented, 
Director H. Bluhm, of the AEG, Diisseldorf, 
was elected President of the VDI in the British 
Zone, and Professor Dr.-Ing. Reisner, of Essen, 
Vice-President. Arrangements were made to 
re-issue the VDI Zeitschrift, and in January 
and February, 1948, publishing began at 
monthly intervals, the journal having since 
been published regularly, along with the VDI 
Nachrichten, and various Information Sheets 
dealing with matters of importance to members. 
The address of the VDI and its publishing house 
is Ratlingen, near Diisseldorf, Bahnstrasse 39 
to 40, 


THE Municu MEETINGS 


_ On Monday evening the members gathered 
informally in the Frénkisches Weinhaus ‘“ Zur 





Torggelstube,” and on Tuesday the first meetir gs 
took place in the lecture rooms of the Deutsches 
Museum. The Congress Hall and the lecture 
rooms of the Museum were damaged in the war, 
but they have been carefully repaired, and the 
Museum authorities are thus able to let the 
rooms for meetings, theatrical performances, 
and concerts, thereby gaining much needed 
revenue. . 

The reading of the papers, 34 in number, 
began at 9 a.m. on Tuesday morning and con- 
tinued until the late afternoon. Many branches 
of engineering activity, scientific, technical, and 
economic were represented. Among Tuesday’s 
papers we may briefly mention one by Dr.-Ing. 
H. J. Wiester, of Essen, on the change in the 
properties of materials brought about by raising 
the temperature of superheated steam from 
500 deg. to 600 deg. Cent. In the power 
section, Dr.-Ing, W. Koch of Nuremberg dealt 
with the efficiency of auxiliary and back- 
pressure steam turbines. The part to be played 
by the engineer and the machine in the removal 
of bomb debris was emphasised in a paper by 
Professor Dr.G. Garbotz, of Berlin, who reported 
that in Germany today there were 400 million 
cubic metres of debris, 2,500,000 destroyed 
houses and 6,000,000 displaced persons without 
homes, a problem for the engineer as well as 
for the architect and the builder. 

In the historical section Dr.-Ing. E. Foerster, 
of Hamburg, described progress made in ship 
construction and operation. During the after- 
noon opportunity was taken to see the Museum’s 
special exhibit in commemoration of the Golden 
Jubilee of the Diesel Engine. 

In the evening the members were welcomed 
in the Steinerner Hall of the Nymphenburg 
Castle by the Bavarian Ministers of State and 
the Building Officers of the City of Munich and 
the Bavarian branch of the VDI. 


THE Main MEETING 


The annual general meeting was held on 
Wednesday morning, September 8th, in the 
Congress Hall of the Museum. After an intro- 
ductory welcoming speech by Professor Dr.-Ing. 
Loschge, of Munich, Mr. Bolt, representing the 
American Military Authorities, and the Governor 
of the Zone, M. van Wagoner, of Frankfort, 
spoke of the good work done by the VDI, and 
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wished it every success in the coming years. 
The Minister of the Interior, Dr. Ankermiiller, of 
Munich, referred to the work of the VDI in 
fields of technical knowledge and culture. The 
good wishes of the Deutsches Museum were 
conveyed by Professor Zenneck, who said that 
since the founding of the Museum, a close 
friendship had existed with the VDI through 
the personality of the late Dr. Conrad Matschoss. 
The greetings of the Physical Society were given 
by President Meissner, of the Academy of 
Science, Munich. Other speakers included the 
Rector of the University, Professor Dr. Gerlach, 
and the Rector of the Technical High 
School, Professor Dr. Lébell. 

Following these addresses of welcome, Direc- 
tor H. Bluhm, the President of the VDI, 
Diisseldorf, presented the report, and described 
the reconstitution, mentioning the several 
special committees, and announced the formation 
of the German Union of Technical Scientific 
Societies. Then followed the presentation of 
medals and honours. The Grashof Medal, the 
highest honour presented by the VDI, was con- 
ferred upon Professor Dr.-Ing. Otto Johannsen, 
of Reutlingen. Director Johannes K6rting 
(Senior), of Dusseldorf, and Dr.-Ing. Waldemar 
Hellmich, of Grenzach, who led the VDI for 
so many years, were made Honorary Members. 
The VDI Medal of Honour was conferred upon 
Dr.-Ing. Ludwig Dir, of Friedrichshafen, for 
the assistance he gave to Graf Zeppelin in the 
design and construction of rigid airships. 

The Festival Lecture was given by Professor 
Dr. Georg Eichelberg, of the Technical High 
School, Ziirich, who took as his subject “‘ The 
Content of Technical Knowledge.” We hope to 
refer to this address in a later issue. Professor 
Dr.-Ing. R. Plank, of Karlsruhe, the Curator 
of the VDI, then gave an address on “ The 
Complementary Characteristics of American 
and German Life.” 

The meeting ended about 3.30 p.m., and 
after a late luncheon at the Hofbraueri, the 
members attended a special performance of 
C. Zuckmayer’s play, “‘ The Devil’s General,”’ in 
the Kammerspiele Theatre. 

On Thursday the reading of papers was con- 
tinued, the principal subjects being agricultural, 
problems of transport, and heat and sound 
insulation in building construction. 

A party of the members went to Augsburg, 
where @ special textile session took place with 
the reading of the papers, and visits to textile 
factories in the vicinity. 


Visirs TO WorxKS 


The shorter visits to works took place on 
Thursday, September 9th, and included trips 
to the Bayerische Wasserkraftwerke A.G. at 
Landsberg a Lech and the railway repair works 
at Munich-Friemann. The works of Friedrich 
Deckel, where precision work on cameras and 
injection pumps was seen, and the works of 
Krauss-Maffei A.G. at Munich-Allach, where the 
repair of locomotives of ail kinds and the con- 
struction of omnibuses was going on. Short 
visits to the Léwen and Spaten Breweries, and 
the Nymphenberg State porcelain factory were 
also arranged. 

The longer day visits took place on Friday, 
September 10th. They included trips to the 
MAN factories at Augsburg, where the manu- 
facture of printing machinery and the repair 
of locomotives was seen, and to the Augsburg 
gear works of J. Renk A.G., and _ the 
Haindl’schen Paper Mill.” A visit to the bombed 
centres was also made to inspect the arrange- 
ments for removing debris and the recovery of 
metal and wood. 

Visits to water power schemes included those 
to Walchensee and the works on the River Inn 
at Gars, Téging, Ering, and Egglfing, and also 
to Wiirzburg, to inspect the new works at 
Faulbach. Another interesting visit was that 
paid to Garmisch Partenkirchen, where che 
mountain railway up the Zugspitze was 
inspected. 

The arrangments of the meetings were 
excellent, and mention should be made of 
the work done by Dip.-Ing. Rudolph von 
Miller in connection with the general programme 
and that of Frau Lulu von Bomhard and Frau 
Dr. Margarete Conzelmann for the ladies. 
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Automatic Acceleration for Trolleybuses 


N Tuesday, September 2Ist, we witnessed 
0 an interesting demonstration at Notting- 
ham of a trolleybus embodying B.T.H. auto- 
matic acceleration control equipment, the 
prototype of which has been in service for 
nearly two years in the transport department 
of Nottingham Corporation. Apart from press 
representatives, the demonstrations were at- 
tended by a number of engineers and manage’ 
of transport undertakings. : 

The vehicle used for these demonstrations 
is the first of six of its kind, which were ordered 
by Nottingham Corporation as a result of the 
satisfactory operational trials completed by the 
prototype equipment. In addition to auto- 
matic acceleration control, which is the main 
topic of this article, the new trolleybus incor- 
porates a number of other improvements 
recently introduced by the British Thomson- 
Houston Company, Ltd., Rugby. These 
developments include the latest design of trac- 
tion resistor and a “daylight” fluorescent 
lighting installation, based on a circuit deve- 
loped for operating 30W 3ft lamps in series 
pairs on the trolleybus line voltage of 500V, 
with 40W, 110V tungsten lamps for ballast. 


AvTOMATIC ACCELERATION 


Automatic acceleration, as applied to electric 
train control, was introduced thirty-five years 
ago and is now considered an essential feature 
of all multiple unit electric railway equipment. 
On road vehicles, however, until recently, 
automatic acceleration was considered an 
unnecessary refinement and notching was left en- 
tirely to the control of the driver. It is now real- 
ised that automatically controlled acceleration 
for trolleybuses does offer certain advantages 
without in any way restricting the driver’s 
ability to notch up step-by-step if required. 
It relieves him of strain by allowing him to 
press the pedal right down when starting 
instead of having to take the notches step by 
step. This facility is of particular value when 
he needs to make a quick “getaway” in 
traffic as he can obtain the maximum accelera- 
tion safely without fear of opening his circuit 
breakers through notching up too quickly. 
Also it prevents the careless driver from 
accelerating too rapidly, to the discomfort 
of the passengers and the detriment of the 
equipment. 

Automatic acceleration is perhaps a mis- 


FiG. 2—RELAY PANEL FOR LIMITED MAXIMUM ACCELERATION 


nomer for the kind of equipment now being 
fitted to trolleybuses. A more correct title 
would be “limited maximum acceleration 
control,’”’ since the real function of the equip- 
ment is to prevent excessive rates of accelera- 
tion, without depriving the driver of the 
ability to notch up to any point he wishes 
at any lower rate he may require. This arrange- 
ment differs radically from railway control, 


where one fixed rate of acceleration only is 
required, together with two or three running 
notches. 

The B.T.H. scheme is designed to suit these 
special requirements of the trolleybus and is 
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all-electric in its operation. Although there 
are other methods of obtaining acceleration 
control on trolleybuses, the all-electric scheme 
was chosen because it was considered that 
depot staffs trained in the maintenance of 
trolleybus control equipments would find it 


easier to extend their established technique 
to additional interlock type contacts, than to 
learn new techniques required for the main- 
tenance of mechanical, hydraulic or pneumatic 
systems. 

The scheme works partly under time and 
partly under current control. In the standard 
non-regenerative compound wound motor the 
accelerating period can be split into three 
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distinct parts. First, a number of entry points 
on which high external resistance, or field 
weakening, or a combination of both, ensure 
that the tractive effort necessary for the 
ultimate rate of acceleration required is byj, 
up step-by-step to provide a smooth start. 
secondly, an accelerating period on full figlq 
over which the external resistance is progres. 
sively cut out of circuit ; and, thirdly, a number 
of field weakening points, over which the cur. 
rent must rise if the accelerating tractive effort 
is to be kept constant. 

A study of driving technique of such a vehicle 
shows that it is desirable to pass over thofearly 
points quickly, in order to build up the rate 
of acceleration without loss of time, and to 
pass over the second period points more slowly 
and carefully, in order to keep the rate of accel. 
eration constant. Finally, the field weakening 
points can be passed over quite quickly, singe 
on standard modern equipments the time cop. 
stant of the motor field is sufficient to prevent 
rapid changes of current and hence prevent 
excessive tractive effort peaks. It will be 
apparent, therefore, that only points in the 
second period require current control, the 
remainder merely needing a small amount of 
time control. 

As demonstrated at Nottingham, the equip. 
ment has nine intermediate notching points; 
of these points Nos. 4, 5 and 6 are current. 
controlled by means of volt-drop relays, which 
are connected across sections of the starting 
resistor, so that the voltage on the relay is a 
measure of the main current. One relay is 
provided for each point. 

The early points Nos. 1 and 2 and the field 
weakening points, Nos. 7, 8 and 9, are given a 
small time delay provided by sequence inter. 
locking, that is, each contactor on closing makes 
through its interlock the circuit for the next 
point. Thus a delay of about one-fifth of a 
second occurs between points which are sequence 
interlocked. 

The remaining point, No. 3, is treated in a 
special manner. In accelerating with a lightly- 
loaded vehicle, point No. 3 should be taken at 
a current somewhere between the entry points 
and point 4. If, however, a fourth volt-drop 
relay were to be fitted and set to this current, 
it would be found that with a heavily laden 
vehicle starting on a severe gradient, the 
accelerating current would never fall low enough 
to operate this relay, i.e., the bus would stick 
on point 3. To overcome this drawback, point 
3 is controlled by an adjustable time delay relay, 
designed to give about 0* 75 second delay. 

With a lightly loaded vehicle this is sufficient 


FIG. 3—RESISTOR FRAME WITH COVERS OFF 


to allow the motor current to drop to the desired 
value, whilst with a heavily laden vehicle the 
equipment will notch forward to point 4, 
after the preset time delay, irrespective of the 
value to which the current falls on point 3. 
The four relays are mounted on a small panel! 
(Fig. 2) which in the particular vehicle demon- 
strated, is fitted in the driver’s cab. 

Typical performance curves for a 95 h.p. 
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motor operating in this way under controlled 

naximum acceleration are reproduced in Fig. 1, 
rx show the effectiveness. of control under 
different loading conditions. 

The recent demonstration included a number 
ofruns over parts of the Nottingham trolleybus 
stem and sufficed to show the main advan- 
tages of the controlled acceleration—increased 
assenger comfort and reduced driver fatigue 
‘and the smooth getaway, devoid of snatch, 
on uphill starts was particularly impressive. 
An important characteristic of the control 
gystem is that it operates, with rheostatic 
praking, to check the vehicle rolling back on an 
incline, driving it forward smoothly, and with- 
out any signs of distress to the equipment or 
discomfort to the passengers. 


TRACTION RESISTORS 


The Nottingham trolleybus is fitted with a 
type “ RP” strip resistor, as illustrated here- 
with. This class of resistor represents a notable 
advance in resistor design, and it is available 
in various forms, which make it applicable to 
all kinds of traction service. 

The “ RP ” resistor makes use of aluminium 
chromium alloy steel strip, which has a high 
specific resistance, a negligible temperature 


coefficient, and is inherently corrosion resisg 


tant. Each unit is made up of continuous 
strip edgwise wound to give great rigidity. 
Terminals are welded to the strip to provide 
a good electrical and mechanical joint, which is 
unaffected by any temperature rise. The 
insulating supports for this strip are of ceramic 
material, ensuring that even with exceptional 
overloading the mountings are unaffected by 
temperature rise. The “RP” resistor is 
extremely light and experience has shown that 
for any given duty the “RP”? resistor will 
weigh only 35 to 40 per cent of the cast grid 
type and 60 to 70 per cent of other strip resis- 
tor types. 

In association with this new type of resistor, 
the B.T.H. Company has been working on 
new forms of enclosure. Experience has shown 
that the greatest difficulty usually occurs when 
vehicles are operating under snow conditions, 
when a highly conductive mixture of slush 
and salt is thrown up on to the resistor, fre- 
quently bridging across the insulating sup- 
ports. To overcome this difficulty two types 
of enclosure have been developed. One 
arrangement consists of a box enclosure with 
a canopied top. In this design (Fig. 3) the 
insulating supports are all inside the box, 
which is earthed to the frame. For inspection 
purposes the complete box can be lowered 
from the resistors by the removal of four nuts. 
The bottom of the box is louvred and the air 
entry is so arranged that virtually no slush 
can find its way into the box and on to the 
insulating supports. 





A Protective Canopy for 
Tractor Drivers 


We are informed by Mackay Industrial 
Equipment, Ltd., Faggs Road, Feltham, 
Middlesex, that, in order to protect tractor 
drivers from inclement weather, flying debris, 
dust, &c., a new transparent canopy made 


. from “ Perspex” has been introduced for 


application to Allis Chalmers industrial tractors. 
_ This canopy, known as the “‘ Dormer Dome,” 
is now being developed for use on all types of 
earth-moving plant and machinery. It consists 
of a domed “‘ Perspex” sheet mounted on 
rubber on a supporting angle-steel frame which 
is bolted to the tractor. The design is such that 
the supporting frame gives strength and 
rigidity, whilst the transparent dome material 
18 shaped to absorb any whip during tractor 
working, 

The makers state that ‘‘ Perspex ’’ was chosen 
for the manufacture of this canopy because, 
apart from its well-known qualities which were 
proved during the war, it has the same index 
of refraction and reflectioa as glass, giving the 
operator full optical vision, and: being a non- 
conductor of heat, the interior of the cab 
remains cool in tropical sun. 


. per stroke. 
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A High-Pressure Lubricating 
Pump 


A compact small positive displacement oil 
pump has been developed by Wilton Row 
Extensions, Ltd., 20/21, Essex Street, London, 
W.C.2, for high-pressure lubrication purposes. 
This pump is being made in six different types, 
all of which operate on the same principle and 
have capacities ranging from a minimum of 
0-01 c.c. per stroke to a maximum of 0-20 c.c. 
It is stated by the makers that 
in the course of tests delivery pressures in 
excess of 2000lb per square inch have been 
obtianed with these pumps. 

’ We reproduce below a drawing showing the 
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non-return valve, into the delivery 
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line. 
In the pre-set delivery pump so far described 


the positioning of the feed ports in the pistons 
in respect to the top of their cyliader bores 
controls the amount of oil delivered at each 
stroke. 
shown in the drawing and the photograph we 
reproduce, is similar in design except for a 


The variable delivery model pump, 


modification in the cylinders and _ outlet 


connections. 


Referring to the left-hand drawing it will 


be seen that in the cylinder bore is a liner E, 
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PRE-SET DELIVERY PUMP 


ARRANGEMENT OF LUBRICATING PUMPS 


arrangement of the pump in two of its forms. 
The drawing on the right is a cross section of a 
pump of the present constant-delivery type, 
and that on the left shows a pump which has 
means of adjustment to give any required 
delivery within the pump’s capacity to each 
of the individual lubricating lines it feeds. 
Each of the pumps shown is designed to supply 
oil through six lubricating lines, three being 
arranged on each of the 
end caps of the body. 
If required, fittings for 
additional lines can be 
readily fitted on the end 
caps. 

In these pumps a 
worm A on the power 
shaft drives a double- 
face cam B situated in 
a chamber formed with- 
in the body of the pump. 
This chamber is kept 
filled with oil from the 
main supply tank. <A 
series of cylinder bores 
is equally spaced round 
the end caps of the 
body, and pistons C in 
these cylinders are 
spring loaded to hold 
their heads in contact 
with the cam faces. As 
the cam rotates it im- 
parts a reciprocating 
movement to the pistons. A_ hole bored 
in the base of each piston extends pract- 
ically the full length and near the head 
small radial feed holes are drilled through the 
side. The piston bore and radial ports provide 
the means of transferring oil from the main 
supply to a chamber formed in the cylinder at 
the base of the piston. In the end caps at the 
top of each cylinder is situated a connection 
D incorporating a non-return ball valve, and 
on to this connection the nipple of the oil 
delivery line is screwed. 

In operation, as the cam rotates, oil is first 
drawn from the main supply chamber through 
the feed ports in the piston. Then, as the cam 
continues its movement the piston is pushed 


down the cylinder and the feed ports are closed 


as it enters the bore. During the remainder 
of the piston stroke the oil is forced out of the 
chamber at the base of the cylinder, past the 


which is slidably mounted on the end caps and 
pinned to the knurled thimble F which is screwed 
on the connection. When the thimble is rotated 
it moves the liner inwards or outwards to 
increase or decrease the time that the feed 
ports in each piston are exposed. With the 
liner in its outermost position the feed ports 


are fully exposed for the greater part of the 
piston stroke, and as the liner is moved towards 





VARIABLE DELIVERY PUMP 


the cam face the time of port exposure is 
diminished proportionately. 

Another variable delivery type of pump made 
by the firm is designed to permit the variation 
of feed to all delivery lines at the same time 
with one adjustment only. In this pump a 
cam of the single-face type is mounted on an 
end shaft slidably coupled to the main driving 
shaft. All the feed cylinders are arranged at 
one end of the body opposite the cam face. 
By means of a large knurled thimble the cam 
on its shaft can be moved towards and away 
from the pistons to vary their effective stroke 
and the amount of oil delivered. 

The pumps are designed for mounting in a 
variety of ways to suit the installation and drive. 
Each of three standard models is fitted with a 
standard 52 to 1 reduction gear for direct drive ; 
three further models are arranged for direct- 
cam drive. 
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Industrial and Labour Notes 


Engineering and Shipbuilding Wages 
During last week it was announced 

that the Engineering and Allied Employers’ 
National Federation was prepared to accept in 
prineiple the recommendations concerning the 
engineering workers’ wage claim, which were 
made recently in the Court of Inquiry’s report. 
The Court’s recommendations, it will be recalled, 
included an all-round increase of five shillings 
a week, a levelling up of district basic rates, 
and the reopening of negotiations for a simpler 
wage structure within the engineering industry. 

The Court of Inquiry’s suggestions were 
considered at a meeting of the national com- 
mittee of the Amalgamated Engineering Union 
on Thursday of last week, and, although no 
statement was issued, it appears that the com- 
mittee approved the recommendations. On 
Friday last the matter was discussed by a 
conference of executives of the thirty-seven 
unions forming the Confederation of Ship- 
building and Engineering Unions, and this 
conference also decided in favour of acceptance 
of the proposed five-shilling increase. In addi- 
tion, the conference accepted the offer of 
employers in the gas industry of an increase 
of 1}d. an hour in the wages of engineering 
maintenance craftsmen in that industry. 

Finally, it was stated that the conference of 
executives directed the Confederation’s execu- 
tive council to arrange a further meeting with 
the shipbuilding employers for a resumption 
of the negotiations on the wage claim affecting 
250,000 workers in the shipbuilding industry. 
The claim, which was rejected in June by the 
Shipbuilding Employers’ Federation, asked for 
the introduction of a national minimum con- 
solidated-rate of £5 19s. a week for skilled men 
and £5 a week for unskilled men. 


British Overseas Trade 

Exports of United Kingdom goods 
during August reflected the effect of the holiday 
period and amounted in value to £130,502,621, 
compared with ‘£145,632,342 in July. In 
volume, August exports were approximately 
133 per cent of 1938, compared with 149 per 
cent in July and 138 per cent in June. After 
allowing for the varying number of working 
days, however, the Board of Trade estimates 
that the quantity of goods exported daily 
during August was only about 4 per cent lower 
than in July and June. 

Although there was some decline in machi- 
nery exports in August, if compared with July, 
they totalled 68,787 tons, valued at £20,075,944, 
and thus continued far above the 1938 monthly 
average of 38,272 tons. In the vehicles group, 
there was a slight increase during August, 
accounted for mainly by the*fact that the 
exports of ships and boats reached a. record 
figure of 80,000 gross tons. Exports of iron 
aud steel and manufactures thereof amounted, 
during August, to 133,404 tons, and those of 
coal totalled 975,629 tons. 

Imports into the United Kingdom during 
August were valued at £173,756,546, compared 
with £185,595,078 in July. Re-exports declined 
to £4,151,233, so that the visible adverse 
balance of trade in August was £39,102,692. 


Management Abstracts 
The British Institute of Management 
has recently published the first number of 
“Management Abéstracts.’’ The intention of 
this publication is to present in “digest ” 
form material from all parts of the world 
likely to be of interest to those who wish to 
keep themselves informed of current develop- 
ments in management science. The individual 
abstracts are grouped under such headings as 
General Management and Organisation, Works 
Management, Personnel and Welfare, Financial 
Management, Distribution, Transport, Statis- 
tics, Public Administration, Education and 

Training, and Book Notes. 
An abstract of particularginterest in this 


first issue is that of an article entitled ‘‘ Pro- 
ductivity on the Increase,’” by Mr. Henry E. 
Hansen, of the U.S.A. The article analysed 
the results of a survey made earlier this. year 
in America, which indicated that in two-thirds 
of the concerns investigated, output per man- 
hour was said to exceed that of a year pre- 
viously. Among companies which reported 
increased output per man-hour, the industries 
most heavily represented were automobiles, 
machines and machine tools, paper making, 
and steel. Generally, the article stated, 
increases were the result of a combination of 
factors and sometimes the increase was said 
to have been less than it could have been. 
Some of the causes mentioned were a better 
supply of tools than before the war, improved 
methods of materials handling, heavy demand 
permitting long runs on the same set-up, new 
incentive wage systems, and a more stable 
working force and better labour relations. The 
two most frequently mentioned reasons for 
lower production, according to Mr. Hansen, 
were labour restrictions on output and shortage 
of material. In some cases the quality of 
workers was said to be lower because of man- 
power shortage and bad habits acquired during 
the war. 

The “‘ Abstracts ’’ will be published monthly 
at three shillings a copy, or at an annual sub- 
scription of 30s. to non-members of the British 
Institute of Management. Particulars may be 
obtained from the Institute at 17, Hill Street, 
London, W.1. 


European Steel Output 


Figures reported at a recent meeting 
of the Steel Committee of the United Nations 
Economic Commission for Europe show that 
the average monthly production of steel in 
Europe for the first six months of this year 
was 27 per cent higher than in 1947. The 
reports made related to production in Austria, 
Belgium, Czechoslovakia, France, Hungary, 
Italy, Luxembourg, Poland, Sweden, the 
United Kingdom, the British, American and 
French Zones of Germany, and the Saar. 

The committee has stated that steel output 
during the first six months of 1948 totalled 
about 53 per cent of the annual production, 
which was anticipated at the beginning of 
this year. As production in many countries 
is still rising, this means that steel output in 
Europe may reach in 1948 a total of about 
45,000,000 tons instead of the 41,500,000 tons 
expected, and approximately 11,000,000 tons 
more than in 1947. 

The European scrap situation was also 
considered by the Committee. A survey of the 
position which was presented indicated that 
Europe would probably become self-sufficient, 
so far as scrap was concerned, as soon as 
plans for the development of the pig iron indus- 
try had been realised. This survey also sug- 
gested that it was likely that in two or 
three years’ time Gurope would have once more 
reached her pre-war percentages of scrap con- 
sumption by the various branches of the iron 
and steel industry. 


The A.E.U. on Unofficial Strikes 


A warning against participation in 
unofficial strikes has been sent recently to 
branches of the Amalgamated Engineering 
Union by the executive council. Comment- 
ing on unofficial stoppages said to have 
arisen out of the recommendations of the 
Court of Inquiry into the wages claim, the 
council has stated that “such unauthorised 
action can only have the effect of undermining 
the authority of the union.” 

A letter to the branches points out that the 
Court of Inquiry was set up at the request of 
the Confederation of Shipbuilding and Engineer- 
ing Unions, and was in line with the policy of 
the A.E.U. national committee. The letter 
adds that calls for unofficial stoppages of 


work made by shop stewards and/or district 
committees will not be tolerated, as suo), 
action does not constitute a challenge t, 
the employers, but to the authority of th, 
district committee, national committee, anq 


_ executive council of the union. 


Index of Industrial Production 


The Economic Information Unit sayy 
that a provisional calculation of the interim 
index of industrial production shows the volume 
of production in July at 112 per cent of the 
average level in 1946, compared with 124 per 
cent in June. The figures are adjusted for the 
number of days—excluding Sundays— in eagh 
month, but no allowance is made for annual 
or public holidays. It is pointed out, therefore, 
that the heavy fall in the index of production 
for July is accounted for by the large number 
of firms taking annual holidays during that 
month. 


* The Privileges of Full Employment 

The Lord President of the Council, 
Mr. Herbert Morrison, addressed a conference 
of trade unionists in London last week-end on 
union leadership. In the course of his talk, he 
said that two big new problems in particular had 
emerged since the war. Steady full employment 
had always been one of the first objectives of 
the trade union movement, and now that the 
right to work had been realised in practice, 
the trade union movement should naturally be 
concerned to stress the privilege and joy of 
work and to draw the implications of full 
employment. 

The privileges of full employment, Mr. 
Morrison emphasised, carried with them social 
responsibilities which must be honoured. The 
right to bargain remained, but the need and the 
justification for coercion and hard _ pressure 
against the private employer had disappeared 
with the appearance in industry of a new type 
of employer who could be depended upon not 
to use coercion or unfair pressure against the 
workers. In fact, Mr. Morrison declared, in 
the new conditions of socialisation, workers in 
socialised industries who set their claims too 
high and pressed them too hard would not be 
squeezing capitalistic profits, but would endanger 
the success of the industries and burden the 
rest of the community who in the last resort 
had to meet the bill for any excessive claims 
which might be adopted. 


Coal Production 


Statistics relating to the British coal 
output, published by the Ministry of Fuel and 
Power, show that there has been some recovery 
from the decline caused by holiday periods, 
although in no recent week has the target of 
4,000,000 tons of deep-mined coal been reached. 

In the week ended September 25th, the 
production of saleable deep-mined coal was 
3,884,200 tons and that of opencast was 
241,400 tons, so that the total output for the 
week was 4,125,600 tons, the highest figure 
recorded since July. In the preceding week, 
ended September 18th, the total production 
was 4,053,000 tons, of which 3,840,800 tons 
were deep-mined coal and 212,200 tons open- 
cast. In that week it was estimated that 
31,200 tons of mined coal were lost through 
recognised holidays and 49,800 tons on account 
of disputes, breakdowns and other causes. 

The total coal production for the first thirty- 
eight weeks of 1948, that is the period ended 
September 25th, was 141,499,900 tons, com- 
pared with a total of 133,579,800 tons for the 
corresponding period of 1947. Voluntary 
absenteeism amongst coal face workers in the 
week ended September 18th is estimated by 
the Ministry to have been 8-07 per cent, com- 
pared with 8-41 per cent a week previously. 
The number of wage earners on colliery books 
remains round about 725,000, of whom about 
293,000 are face workers. 
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French Engineering News 


(From our French Correanondent) 


The annual report of the Ship Constructors’ 
chambre Syndicale shows that there has been 
reduction in repairs. Immediately after 
the liberation, the acute shortage of shipping 
made it necessary to patch up all available 
vaggels. Now that the situation has eased 
<omewhat, the emphasis is on new construction. 
Reduced repair work means that most of the 
newly created yards will have to find other 
tivities in order to survive, while others will 
e to work short time, leading to unemploy- 
French orders alone will not keep all 
french shipyards active. Until 1952, all the 
large shipyards are assured of maximum 
activity, but there are repair yards which need 
foreign orders, competing on world prices. 
* * * 


hav 
ment. 


France will probably get all the steel plate 
and sheet, particularly sheet metal, she needs 
and will be able to export when the two rolling 
mills at Denain and Montataire are working. 
Work has already started and the steel frame- 
work at Montataire, weighing 7000 tons, 
i; one-third finished. The roof, will be 
covered by asphalt and will be almost com- 
pletely flat. It will cover 33,000 square metres, 
as against more than 80,000 square metres at 
Denain. At Montataire the rolling mills will 
consist of ten stands, each weighing 95 tons. 
(ne has arrived at the plant and nine others 
are awaiting transportation at Dunkirk, 
since France has only one railway truck capable 
of taking such a load. Because many bridges 
had to be avoided, the journey took ten days, 
covering 450km instead of the 260km which 
separate Dunkirk from Montataire by the 
shortest rail route. The Denain hot rolling mill 
will work 9-ton to 14-ton ingots compared with 
the current 4-ton to 5-ton ingots now used. It 
is expected that 600,000 tons will be produced 
annually, of which about 300,000 tons will 
goto Montataire for cold rolling and the rest 
to other rolling mills or to be sold as finished 
products. The new rolling mills will be con- 
tinuous, considerably increasing production. 
At Montataire, 300,000 tons a year will be 
produced as against about 30,000 tons at 
present. The sheet quality will be better 
suited to uses such as car bodywork. Economy 
in labour will influence cost price and enable 
France to compete on international markets. 
Finally, working conditions will be much 
improved hy the use of completely mechan- 
ised plant functioning by electricity. The 
Montataire installations will be ready in 1949, 
but Denain will take a year longer. 

+ * 6 


The S.N.C.F. is preparing to place an order 
in France for 250 carriages and 15,100 wagons 
of different types. The carriages will be of 
all-metal construction for main lines and the 
wagons include 500 refrigerator cars of the 
British type, 100 continental refrigerator cars, 
100 general service vans, 100 flat-bogie trucks, 
260 two-axle flat trucks for the transport of 
railroad containers, 5700 two-axle 8m flat 
trucks, 3500 two-axle 12m trucks, and 3000 
30-ton tipping trucks. 


* * * 


According to a recent decree, Technical 
Industrial Centres may be created in all branches 
of activity by agreement with emplovers’ 
unions and workers’ unions. These ceutres 
aim to promote technical progress, improve 
output and guarantee quality. To this end 
they co-ordinate initiative, enable experimental 
work to be carried out, and participate in 
inquiries on standardisation and the establish- 
ment of rules controlling quality. The tech- 
nical centres are to be administered. by a 
council comprising representatives of companies, 
of higher technical education, and technical 
staffs. A Government commissioner designated 
by the Minister of Industry and Commerce 
will attend all meetings and will have a veto 
right with regard to decisions, Financial 


resources will be derived from obligatory 
subsidies from interested industries and from 
remuneration for services rendered. 
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Notes and Memoranda 


Rail and Road 


“Tue NorFoLKMAN.’—The new British Rail- 
ways (Eastern Region) express, “‘ The Norfolk- 
man,” serving Ipswich and Norwich, made its 
first run from Live 1 Street on September 27th. 
“The Norfolkman”’ is complementary to ‘“ East 
Anglian,”’ its running time being 2 hours 20 minutes. 
On the down journey it leaves Liverpool Street at 
10 a.m. and starts the return journey from Norwich 
(Thorpe) at 5 p.m. 


Lonpon Mipitanp Locomotive 45506.—A 
** Patriot ’’ class locomotive of the London Midland 
Region of British Railways was formally named 
“The Royal Pioneer Corps”? by Field-Marshal 
Viscount Montgomery at a ceremony at Euston 
Station on September 15th. The locomotive was 
built at Crewe in 1932 and is one of fifty-two 
passenger tender engines of the same class, many 
of which are named after regiments of the British 
Army. 

AMERICAN Ratsway EQuiPpMENT.—A_ report 
made recently by Mr. A. H. Gass, chairman of the 
Car Service Division of the Association of American 
Railroads, shows that 36,553 locomotives were in 
‘‘ serviceablé ownership ” on United States railways 
on August Ist, compared with 37,572 a year ago. 
The total included 30,978 steam, 4879 diesel-electric 
and 696 electric locomotives. New locomotives 
on order at August Ist numbered 1628, of which 
1509 were diesel-electric and 119 steam. 


New Raitway TUNNEL IN YORKSHIRE.—The 
new tunnel at Thurgoland, near Penistone, which 
has been constructed to facilitate the electrification 
of the Eastern Region main line from Manchester 
to Sheffield and Wath, will be brought into use on 
Sunday, October 3, 1948. Owing to the prevailing 
abnormal conditions, this tunnel, which is 330 yards 
long, has taken nearly two years to complete. 
The necessity for this new single-line tunnel arose 
owing to the difficulty in obtaining sufficient 
clearance for the overhead electrification equipment 
for the two lines in the old tunnel. The new tunnel 
is to accommodate the down main line from 
Sheffield. The up line from Manchester will be 
slewed and realigned in the middle of the old 
tunnel. 


Curerstow Brince RECONSTRUCTION.—The re- 
placement of the wrought iron land spans of 
Chepstow bridge by 600 tons of steel girder work of 
modern design is now nearing completion. For this 
engineering operation, carried out under the super- 
vision of the British Railways’ Western Region 
engineers, some 300 tons of steel trestling has been 
built under the bridge to support the new girders 
during erection. This famous double-track railway 
bridge was designed by Brunel in 1852. It consists 
of a 300ft tubular span over the River Wye and 
three 100ft land spans on the Chepstow side. It 
is the largest bridge on the main line between 
Gloucester and Newport, and, prior to the opening 
of the Severn Tunnel in 1886, carried all the traffic 
to and from South Wales. 


Air and Water 


Sure Frres in Ports.—In consequence of the 
loss of tonnage caused by fires, mainly in passenger 
ships in ship-repairer’s hands, since the end of the 
war, the Ministry of Transport has set up a small 
working party to study and make proposals on the 
problems of fire-prevention and fire-fighting in 
shipsin port. The working party, which will meet 
early in October, will consist of representatives of 
shipowners, ship-repairers, shipbuilders, ship-build- 
ing and engineering unions, fire-fighters, and port 
interests, and the Government departments con- 
cerned. Its task will be to examine the information 
available in the Ministry of Transport on fires in 
port and means of fire-prevention, and to formu- 
late proposals for submission to a full conference of 
all the interests affected. 


He.icopreR Mai Service.—The experimental 
daylight helicopter mail service, which was brought 
into operation between Peterborough and Great 
Yarmouth, on June Ist, and which the Post Office 
then said would continue for three or four months, 
has now beén concluded. It is stated that operation- 
ally the experiment has confirmed the high degree 
of punctuality, regularity and dependability which 
was demonstrated in the earlier tests made with 
“dummy” mail in*Somerset and Dorset areas. 
Data relative to cost and other features of the 
experiment will now be studied by British European 
Airways and the G.P.O. During the winter months 
the experimental helicopter unit, which will still 
be stationed at Peterborough, will turn its attention 
to experiments in night flying. 


Miscellanea 

British Eectriciry AvutTHoRITY APPoINT- 
MENTS.—Mr. J. D. Peattie, B.Sc. (Lond.), A.C.G.1., 
M.I1.E.E., Deputy Chief Engineer (Transmission), 
becomes Deputy Chief Engineer (Generation) to fill 
the vacancy created by the death of Mr. R. R. 
Martindale ; Mr. D. P. Fayres, B.Sc., M.I.Mech. E., 
M.I1.E.E., becomes Deputy Chief Engineer (Trans- 
mission), the post previously held by Mr. Peattie. 

Roya. PHotocraPuic Socrety’s ExuHIsiTtion.— 
The second part of the Royal Photographic Society’s 
ninety-third annual exhibition is to be held at 
16, Princes Gate, London, S8.W.7, from October 
9th to October 30th. It covers the nature, scientific, 
record, press and commercial exhibits. In connec- 
tion with the exhibition there will be a display of 
16mm kinematograph films at the Science Museum 
on October 12th. 

NortH oF SCOTLAND HyprRo-ELEctRIc Boarp.— 
On September 22nd the North of Scotland Hydro- 
Electric Board switched on the first supply of 
electricity in the village of Bowmore, Islay. This 
is the first stage of the Board’s distribution scheme 
for the island. Forty houses have been connected 
to the local network, which is supplied from a diesel- 
engined station in the village. Another fifty pre- 
mises are being wired and connected. The famous 
round church at Bowmore is one of the buildings 
which will be provided with electricity. Work is 
well advanced on the distribution line from Bowmore 
to Port Ellen, the poles for which have been erected. 


BrEYER-GARRATT ARTICULATED LOCOMOTIVES.— 
A new book of some 160 pages which has been 
produced by Beyer Peacock and Co., Ltd., Abbey 
House, Westminster, London, S.W.1, illustrates 
and describes the leading features of Beyer-Garratt 
articulated locomotives in servicé in many parts 
of the world. It gives in a very interesting form 
representative examples of the application of this 
specialised form of articulation to railway operating 
problems governed by a wide range of gauge, 
axle load, track and other limiting features. This 
book, which is particularly intended to promote 
export trade, gives in a clear concise form many 
interesting examples of the designs developed by 
the makers to answer difficult and unusual traffic 
problems in other countries. 


INCORPORATED PLANT ENGINEERS’ CONFERENCE. 
—tThe first annual conference of the Institution of 
Incorporated Plant Engineers is to be held at 
Cheltenham on Thursday, Friday and Saturday, 
October 7th, 8th and 9th. The conference head- 
quarters will be at the Town Hall, Cheltenham, 
where the Mayor will hold a reception at 8 p.m. 
on October 7th, On the morning of October 8th 
at 10 a.m. papers will be read by Mr. L. G. North- 
croft on “A New Approach to Process Steam,”’ 
and by Mr. J. R. Johnston on “ A New Approach to 
Mobile Plant Usage.” A display of technical films 
will follow, and in the afternoon visits will be paid 
to various works in the neighbourhood. The 
Institution’s banquet will be held in the evening at 
7.30 for 8 p.m. On October 9th, at 10 a.m., there 
is to be a discussion opened by Mr. E. G. Phillips 
on ‘‘ What Do the Members Expect and Hope the 
Institution Will Do for Them in Improving Their 
Status,”? and this will be followed by another film 
display. The afternoon will be given up to motor 
coach tours, and in the evening at 8 p.m. members 
of the conference will attend a performance of 
“The Desert Song” at the Cheltenham Opera 
House. 


PHotoGRaPHY IN INDUSTRY.—An_ exhibition 
entitled ‘‘ Photography in Industry and Commerce ”’ 
is to be held by Kodak, Ltd., in a number of pro- 
vincial centres this autumn. New photographs and 
examples of photographic equipment have been 
added to the exhibition which was shown in London 
and in industrial centres last year. The exhibition 
explains by means of numerous photographs and 
practical exhibits all the many photographic 
methods and processes now used to aid industry 
and science. Among the many techniques which 
are featured are radiography, stress analysis, photo- 
template technique and data recording and motion 
study. Examples of black and white and colour 
photomicrography, spectrography and _ nuclear 
track photographs used in atomic research are also 
included. A new speedlamp for high-speed flash- 
light photography and a variety of other photo- 
graphic apparatus will be demonstrated at the 
exhibition, which will be on view at Liverpool 
from October 4th to 8th; Nottingham, October 
18th to 22nd; Cardiff, November Ist to 5th, and 
Cambridge, November 15th to 19th. Admission is 
by tickets, which are available from the Industrial 
Sales Division, Kodak, Ltd., Kingsway, London, 
W.C.2. 
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Forthcoming Engagements 


Secretaries of Institutions, ties, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 

Tuesday, Oct. 5th—Norta West Lonpon BRANCH: 
St. Hilda’s Hall, Harrow. Discussion on ‘“ Labour 
Relations,” opened by D. G. White. 7.30 p.m.— 
Sourn East Lonpon Branco: Castle Hotel, 
High Street, Eltham. “Seascan Radar,” with 
film, F. H. Dale. 8 p.m.—West Lonpon BrRancu : 
Town Hall, King Street, Hammersmith. “ Single 
to Three-Phase Conversion Systems,” A. .N. D. 
Kerr. 7.30 p.m. : 

Wednesday, Oct. 6th—Norta East Lonpon BRaNcu : 
Mawney’s Arms, Mawney’s Road, Romford. 
“High Frequency Heating,” B. R. Bettridge. 

p-m.—Souta East Lonpon Brancu: South 
East London Technical College, Lewisham. Open 
Meeting in conjunction with the Electrical Engineer- 
ing Society. ‘‘ Instrumentation,” W. Phillips. 
8 p.m.—YorK Brancn: St. William’s College, 
York. ‘“ Atomic Energy,” F. W. Spiers. 7.30 p.m. 

Thursday, Oct. 7th—SoutH Lonpon Brancn: Cafe 
Royal, North End, Croydon. “ Artificial Three- 
Phase Systems,” A. N. D, Kerr. 8 p.m. 

Friday, Oct. 8th.—Bristot Branco: Royal Hotel, 
College Green, Bristol. “‘ Avoiding Eye Strain in 
Lighting,” R. S. Hazell. 7 p.m.—Crewe Brancu : 
Crewe Arms Hotel, Crewe. ‘‘ Ward Leonard Set 
for Variable Load Motors,” 8. Himbury. 7 p.m. 





Chemical Society 

Thursday, Oct. 14th.—Burlington House, Piccadilly, 
W.1. Meeting for the Reading of Original Papers. 
7 p.m.—The University, ee “The Prepara- 
tion, Properties and Handling of Elementary 
Fluorine,” A. J. Rudge. 4.30 p.m. 

Illuminating Engineering Society 

Tuesday, Oct. 12th.—Royal Society of Arts, John Adam 

— W.C.2. Presidential Address, J. M. Waldram. 
p.m. 
Incorporated Plant Engineers 

To-day, Oct. ist.—BrrmMincHam Branco: Imperial 
Hotel, Temple Street, Birmingham. Film, ‘‘ Com- 
bustion and the Chain Grate Stoker.” 7.30 p.m. 

Wednesday, Oct. 6th—LoNvoN Brancu: Royal Society 
of Arts, John Adam Street, W.C.2. ‘* Maintenance 
as Applied to Plastics Moulding, Part III,” F. W. 
Parker. 7 p.m. 

Thursday to Saturday, Oct. 7th to 9th.—First annual con- 
ference at Cheltenham. 

Tuesday, Oct. 12th._—_M ANCHESTER BRANCH : 
Club, Albert Square, Manchester. 
Equipment—Construction, Operation 
tenance,” D. J. Cottam. 7.15 p.m. 

Iastitute of British Foundrymea 

To-day, Oct. lst—West Watres Section: Glanmor 
Foundry Canteen, Llanelly. ‘‘ Loam and Dry Sand 
Moulding,” D. Robertson. 7 p.m. 

Saturday, Oct. 2nd.—WatEs aND MonMOUTH BRANCH : 
Engineers Institute, Cardiff. ‘Loam and Dry 
Sand Moulding,” D. Robertson. 6 p.m. 

Monday, Oct. 4th—SHEFFIELD BrancH: Royal Vic- 
toria Hotel, Sheffield. Presidential Address, 
H.8.W. Brittain. Followed by a Smoking Concert. 
7.30 p.m. 

Saturday, Oct. 9th.—LaNCASHIRE BrancH: .Engineers’ 
Club, Albert Square, Manchester. ‘‘ Problems of 
Contraction and Distortion in Iron Castings,” 
E. Longden. 3 p.m.—Scortish Brancn: Royal 
Technical College, Glasgow. Presidential Address, 
Wm. Y. Buchanan. “Foundry Systems,” John 
B. Morton. 3 p.m.—West Ripine or Yorks 
BrancH: Technical College, Bradford. ‘“‘ Brains 
Trust.” 6.30 p.m. 

Institute of Economic Engineering 

To-day, Oct. 1st.—Kodak Hall, Wealdstone. ‘“‘ Group 

Fellowship Incentive Schemes,” A. J. Speakman. 


/ p.m. 
Institute of Marine Engineers 
Luesday, Oct. 12th.—85, Minories, E.C.3. ‘The Pos- 
sibility of the Application of the Heat Pump for 
Air Conditioning on Board Ship,” F. Joder. 5.30 


p-m. 
Institution of Civil Engineers 

Tuesday, Oct. 5th.—SoutH Waites aNnp MonMovurTH- 
SHIRE AssocraTION: South Wales Institute of 
Engineers, Park Place, Cardiff. ‘‘The New Ap- 
— to Engineering Design,” J. 8. Caswell. 

p.m. 
Institution of Electrical Engineers 

Tuesday, Oct. 5th—NortTH MipLtanp CENTRE: York- 
shire Electricity Board, 1, Whitehall Road, Leeds, 
1. Chairman’s Address, R. P. Horlock. 6.30 p.m. 

Thursday, Oct. 7th.—Savoy Place, Victoria Embankment, 
W.C.2. Presidential address, T. Graeme N. Haldane. 
5.30 p.m. 

Monday, Oct. 11th.—NortTH-EasTERN CENTRE: Neville 
Hall, Westgate Road, Newcastle-upon-Tyne. Chair- 
man’s Address, L. Mellor. 6.15 p.m.—LonpDoN 
S TUDENTs’ Section: Savoy Place, Victoria Embank- 
ment, W.C.2. Chairman’s Address, A. Mason. 
7 p.m.—SouTH MipLanp CenTRE: Grand Hotel, 
Birmingham. Anrual General Meeting. Inaugural 
Chairman’s Address, W. G. Thompson. 6 p.m. 

Tuesday, Oct. 12th—MEASUREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. Inaugural 
Chairman’s Address, 8. Whitehead. 5.30 p.m, 

Institution of Engineers and Shipbuilders in Scotland 

Tuesday, Oct. 5th.—39, Elmbank Crescent, Glasgow. 
Presidential Address, J. M. McNeill; ‘‘ Can Opera- 
tional Research Help Industry ? ” T. E. Easterfield. 
6.30 p.m. 


Engineers’ 
* Canteen 
and Main- 
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Institution of Mechanical Engineers 

To-day, Oct. lst.—SouTHERN Brancu, GRADUA‘ES’ 
Szorron: Municipal College, Portsmouth. Film 
evening: (1) “ Airscrew,” (2) “New Mine,” (3) 
‘“* Ford Marches On.” 7 “ed 

Saturday, Oct. 2nd.—Nortu-EasTERN BraNnow GRaDUv- 
ates’ Section: Newcastle-upon-Tyne and Gates- 
head Gas Company, Grainger Street, Newcastle. 
Chairman’s Address, R. Jones. 2.30 p.m. 

Monday, Oct. 4th—NortH EasTeRN Brancu: Neville 
Hall, Westgate Road, Newcastle. “The Gas 
Turbine as Applied to Marine Propulsion,” T. A. 
Crowe. 6 p.m. 

Saturday, Oct. 9th.—NortH WesTERN BRaNcH, GRADU- 
ates’ Section: Engineers’ Club. Albert Square, 
Manchester. ‘‘ Vapour Engines,” W. J. Kearton. 
2.30 p.m. 

Institution of Post Office Electrical Engineers 

Monday, Oct. 4th.—Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2. “ Staff 
Management,” W. 8S. Procter. 5 p.m. 

Institution of Production Engineers 

Monday, Oct. 4th.—Hatrrax Srorion: White Swan 
Hotel, Halifax. Discussion on “‘ The Position of the 
Production Engineer in Relation to the National 
Economy,” 7 p.m. 

Tuesday, Oct. 5th.—CovENTRY GRADUATE SECTION : 
Technical College, Coventry. ‘‘ An Outline of Die 
Forging Practice,” H. M. H. Fox. 7.15 p.m. 

Wednesday, Oct. 6th.—LivERPOOL SECTION: Exchange 
Hotel, Liverpool. Informal Discussion. 7.15 p.m. 
SHEFFIELD Section: Royal Victoria Station Hotel, 
Sheffield. ‘‘ Steel Production—Some Facts and 
Problems,” L. Chapman. 6.30 p.m.—PREsTON 
Section: Clayton, Goodfellow and Co., Ltd., 
Blackburn. ‘‘ Production Research and Develop- 
ment in America,” H. Orenstein. 

Junior Institution of Engineers 


To-day, Oct. 1st.—39, Victoria Street, 8.W.1. Informal 
meeting. Question and Discussion evening. 6.30 





p.m. 

Wednesday, Oct. 6th.—M1ptanp Section: James Watt 
Memoria! Institute, Great Charles Street, Birming- 
ham. Annual General Meeting. 7 p.m. 

Friday, Oct. 8th.—39, Victoria Street, S.W.1. “* Indus- 
trial Relationship,” Kyrle W. Willans. 6.30 p.m. 

Manchester. Statistical Society 

Friday, Oct. 8th.—InpusTRIAL GROUP: Society of 
Architects, 16, St. Mary’s Parsonage, Deansgate, 
Manchester. Discussion on “ Quality Control in 
Great Britain, and the U.S.A.,” led by L. H. C. 
Tippett. 6.45 p.m. 

Newcomen Society 

Wednesday, Oct. 6th.—Science Museum, South Kensing- 
ton, 8.W.7. ‘The Origin of Transatlantic Steam 
Navigation, 1819-1833,” H. P. Spratt. 5.30 p.m. 

Royal Aeronautical Society 

Wednesday, Oct. 6th.—Chamber of Commerce, 95, New 
Street, Birmingham, 2. ‘‘ Some ts of Power 
Plant Development,” E. W. Still. 7.30 p.m. 

Royal Statistical Society 

Friday, Oct. 8th.—Lonvon Group: E.L.M.A. Lighting 
Service Bureau, 2. Savoy Hill, W.C.2. “ Quality 
Control Charts in Cost and Productivity Analysis,” 
G. F. Todd. 6 p.m. ‘ 

Scientific Film Association 

Monday, Oct. 4th, to Monday, Oct. 11th.—Second Inter- 
national Congress and Festival of Films. 


Society of Engineers _ 
Monday, Oct. 4th.—Geological Society, Burlington House, 


“The Work of a Divisional 


Piccadilly, W.1. 
G. C. 


Engineer in Northern Rhodesia,’ 
5.30 p.m. 
Stoke-on-Trent Association of Engineers 
Monday, Oct. 4th.—Victoria Hall, Hanley. ‘‘ Radar—the 
Complement of the ‘ Spitfire,’ ” Sir Robert Watson- 
Watt. 7 p.m. 
Women’s Engineering Society 
To-day, Oct. ist, to Sunday, Oct. 3rd.—Twenty-sixth 
Annual Conference at Nottingham. 


Baldwin, 


Contracts 

THe Government of India has placed an order 
with W. T. Henley’s Telegraph Works Company, 
Ltd., for lengths of dry-core telephone cable totalling 
over 220 miles. The approximate value of the order 
is £320,000. 

Tue Argentine Government, through its Pur- 
chasing Commission in London, has placed an 
order with the British steel railmakers for 250,000 
tons of steel rails and fishplates to be delivered over 
@ period of six years. The total contract is valued 
at £6,000,000 sterling. 

SoutH AFRICAN Rattways have placed a con- 
tract with the North British Locomotive Company, 
Ltd., Glasgow, for forty electric locomotives valued 
at £1,750,000. The General Electric Company, 
Ltd., is associated in the contract and will supply 
all the electric equipment for the locomotives. 
The locomotives, which will be powered by 3000V 
motors, will each weigh 130 tons. They are designed 
for fast r and freight traffic and will be 
used on the Durban—Volksrust and the Cape Town-— 
Beaufort West sections of South African Railways. 
The first locomotive will be delivered in about 
two and a half years. The North British Locomotive 
Company, Ltd., has also secured an order from 
British Railways for forty “ B.I.’’ type (4-6-0) 
steam locomotives. This order is valued at £500,000. 


Oct. 1, 1948 


Personal and Business 


Mr. W. Ev@ar STANLEY has been &ppointed 
director of Darwins, Ltd. ‘ 

Mr. V. GARDNER has been appointed Publicity 
and sales promotion manager of Benjamin Electric 
Ltd. ; " 


Mr. G. E. Agron-THomAs has been appointed 
chairman of the South Western Divisional] Coal 
Board. 

Mr. J. M. Henperson, A.M.I. Mech. E., has 
been elected National President of the Engineer 
Surveyors’ Association. 


Mr. W. W. MacArruur, M.I. Mech. E., has hee, 
appointed general works manager of (rave 
Brothers (Manchester), Ltd. 


Cowans SHELDON AND Co., Ltd., states that jt, 
London address is now Africa House, Kingsway 
W.C.2. (telephone, Holborn 0268). : 


THe NaTIonAL Coat Boarp states that the offig 
of the Registrar has now been transferred t, 
Hobart House, Grosvenor Place, London, 8.W.}, 


Mavork anp Covuxson, Ltd., announces the 
appointment of J. Whyte and Co., Ltd., 16, Barrack 
Road, Kuala Lumpur, as agent in Malaya for the 
sale of its products. 


Mr. L. S. Petcoa, A.M.I.Mech.E., has been 
appointed to the board of Marco Conveyor and 
Engineering Company, Ltd., and will act as director 
of the Midland Branch at 3, Bond Street, Hockley. 
Birmingham, 19. : 

Mr. P. M. RaMBANT has been appointed managing 
director of Cowans, Sheldon and Co., Ltd. jn 
succession to Mr. J. B. Pearson, who has retired 
from the office. Mr. Pearson will continue to act 
as chairman of the company. 


Tue Britisu Evectriciry AuTHORITY, Eastgry 
Division, announces the following appointments: 
Mr. H. B. Campbell, A.M.I.Mech.E., station engi- 
neer, and Mr. J. R. Rowbottom, A.M.1.E.E, 
assistant station engineer, Cliff Quay Power Station, 
Ipswich. 





Codes of Practice 
The Codes of Practice Committee for Civil Engineering, 
Public Works and Building and Constructional Work is 
under the aegis of the Ministry of Works. Codes an 
issued on behalf of the Committee by the British Standards 
Institution, 24-28, Victoria Street, London, S.W.1. 


ELECTRICAL SERVICES IN BUILDINGS 


THE Codes of Practice Committee has published 
two further Codes in the series dealing with the 
installation of electrical services in buildings. These 
two Codes, belonging to the electricity group of the 
series, should prove of interest and help not only to 
the technician but also to householders. They were 
prepared by a committee convened by the Institu- 
tion of Electrical Engineers, issued for comment in 
draft form, and are now published after revision of 
the drafts in the light of comment received. 

Code 322.103. ‘ Installation of Consumers’ Elee- 
tricity Supply Controls for Small Dwellings (for 
A.C. Systems).” In the past little regard has been 
paid in practice to the orderly arrangement of 
supply controls, and the various switches, meters, 
fuses, &c., have been grouped about the supply 
authority’s incoming main in no particular order 
and without regard to convenience of wiring or to 
appearance. To-day, it is recognised that more 
thought should be given to efficiency and appear- 
ance, and the Code is written with this in view. It 
is recommended that the switches or circuit breakers, 
fuses, meters and bell transformer, if used, together 
with the authority’s sealing box, should all be 
housed in a compact sheet metal box, which should 
preferably be recessed in the wall. Recommenda- 
tions are made for choosing the best location for the 
box and for the most suitable type of components, 
which are listed and described. 

Code 324.301. ‘Selection and Installation of 
Domestic Electric Cookers.” This Code includes 
descriptions of the various types of cookers, other 
than portable cookers, which are available. The 
relevant British Standards are listed, and recom- 
mendations in the Code include tables of space 
requirements for free-standing cookers for various 
sizes of household, and overall dimensions of inset 
cookers.» A number of points to which attention 
should be paid when selecting inset cookers are 
set out, and information is given on protective 
finishes, boiling plates, grill boilers and_ grills, 
ovens, cooker control units, fuses, terminals, &c. 
A further table sets out the approximate connected 
loads of domestic cookers. The Code concludes with 
recommendations on inspection, testing and mam- 
tenance. Copies of the Codes may be obtained from 
the British Standards Institution, 24-28, Victoria 
Street, London, 8.W.1, price 2s. each, post free. 
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The Launch of the P. & O. Liner 
* Himalaya ”’ 

On Tuesday, October 5th, the ‘‘ Himalaya,” 
the largest passenger liner built for the Penin- 
gular and Oriental Steam Navigation Com- 
pany, and the largest in the world to be launched 
this year, took the water at the Barrow-in- 
Furness Naval Yard of Vickers-Armstrongs, 
ltd. The naming ceremony was gracefully 
performed by Lady Currie, the wife of Sir 
William Currie, the Chairman of the P. & O. 
Company. The new liner is intended for the 
company’s express service between the United 
Kingdom, Bombay and Australia, and will 
share with the Orient liner “‘ Orcades”’ the 
distinction of being the largest and fastest 
ship in the Australian trade. The scheduled 
service time between England and Bombay 
will be cut from twenty to fifteen days and that 
from England to Melbourne from thirty-eight 
to twenty-eight days. The ‘ Himalaya” 
hasan overall length of 709ft, a breadth moulded 
of 90ft 6in, and a depth moulded to “E”’ 
deck of 31ft. Her measurement will be about 
31,000 gross tons. She will be designed to 
carry 770 first-class and 390 tourist-class pas- 
sengers, and will carry a ship’s complement of 
620 persons. There are eight continuous decks, 
seven of which are for passenger and crew 
accommodation. The hull has a raked stem 
and a cruiser stern and there will be one stream- 
lined funnel and a single-pole mast. The 
twin-screw propelling machinery will consist 
of Parsons geared turbines, having a designed 
capacity of 34,000 s.h.p. at a normal propeller 
speed of 130 r.p.m., and about 45,000 s.h.p. 
at 140 r.p.m. That power corresponds to a 
service speed of 22} knots. Steam is taken 
from two large and two small Foster Wheeler 
oil-fired boilers, arranged to give a superheat 
control from 850 deg. to 600 deg. Fah. 
when manoeuvring. Steam will be supplied 
to the turbines at 500 lb pressure gauge, and 
at a maximum temperature of 850 deg. Fah. 
The electrical power for the engine-room and 
deck and lighting auxiliaries will be furnished by 
four 850-kW B.T.H. 220-V turbo-dynamos, 
together with two Allen oil engine-driven 
emergency sets, each of 100-kW capacity. 


Charges for Domestic Electricity 


Tue British Electricity Authority and the 
Area Electricity Boards have, at the request 
of the Minister of Fuel and Power, decided to 
put into effect the recommendation of the 
Clow Committee that certain electricity tariffs 
should be amended so that instead of a uniform 
unit charge throughout the year the charge for 
three months in the winter should be relatively 
higher and that for the other months of the 
year relatively lower. The object- of this 
recommendation is to reduce the use of elec- 
tricity at times of peak load during the winter 
months. Accordingly, it has been decided that 
the unit charge in domestic tariffs in force at 
the time shall be subject to a surcharge of 
0:35d. during the winter period (coinciding as 
nearly as practicable with the three months 
December, January and February). This 
surcharge will be discontinued at the end of 
that period and for the ensuing period of 
approximately nine months the consumer will 
receive the benefit of a rebate of 0- 1d. per unit. 
This three-months period of surcharge will 
vary according to the meter reading arrange- 
ments in operation in the respective districts. 
The surcharge and rebate will not apply to 
charges under lighting flat-rate tariffs. Indus- 
trial and commercial consumers of electricity 
have already been required to make substantial 
contributions towards reducing the national 
peak load, and the appeals which have hitherto 
been relied upon to secure voluntary economies 
by domestic consumers will be reinforced by 
the proposed surcharge for winter supplies. 
The B.E.A. emphasises that the purpose of 
the surcharge is solely to discourage the 
domestic demand at the critical peak-load 
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periods, and not to provide additional revenue. 
Allowing for the rebate over the ensuing nine 
months of the year, the broad effect of the 
introduction of this differential tariff is estimated 
to be that, over the full year, the total receipts 
for electricity will not be materially affected. 
When the financial position resulting from the 
winter surcharge is known the question of still 
further reducing the ‘‘ summer ” charge will be 
carefully considered. 


Advisory Committee on Sand and 
avel 


Two years ago a committee was appointed 
by the Minister of Town and Country Planning 
to make recommendations on future policy 
for the control, under the Town and Couatry 
Planning Acts, of the extraction of sand and 
gravel in this country. Mr. A. H. 8. Waters, 
V.C., M.I.C.E., was appointed chairman of 
this committee, the initial report of which 
was published on Tuesday last by H.M. 
Stationery Office (price 3s. 6d.). The main 
problem dealt with in this report is how to 
meet Greater London’s annual demand for 
12,500,000 tons of sand and gravel without 
encroaching on valuable agricultural land or 
spoiling rural beauty. It is recommended 
that future gravel workings, when exhausted, 
should be reconditioned for a predetermined 
use and that appropriate machinery should 
be devised to give guidance on the commercial, 
geological and agricultural considerations in- 
volved. Control should be exercised, the report 
states, by deciding in advance the right after- 
use of a site to be used for gravel getting, and 
then attaching appropriate conditions to the 
planning consent, which each operator will 
now have to obtain before opening a new gravel 
working. The second part of the present report 
considers the problem of the extent of gravel 
reserves within economic reach of London 
markets. It is stated that a detailed survey 
of those reserves has now been made, which 
shows that it would be impossible, as was at 
first thought, to sterilise permanently extensive 
parts of them. Urban use, the report observes, 
has already so reduced the workable field 
within range of London that after allowing for 
keeping in agricultural use 10,000 acres of the 
best of the market garden lands, there remain 
only about 18,000 acres of gravel land. The 
report recommends that all of this should be 
allocated for eventual gravel working in the 
Development Plans. This first report, dealing 
with the Greater London area, will be followed 
by other reports as the committee continues 
its investigation of the gravel problem in other 
parts of the country. 


Railway Modernisation Schemes 


Detaits vf some extensive improvement 
schemes which are to be carried out in the 
London Midland Region of British Railways 
at Crewe, Manchester and Liverpool were 
announced by Sir Cyril Hurcomb, Chairman of 
the British Transport Commission, during a 
tour last week of Lancashire and Cheshire. The 
first scheme is concerned with the modernisa- 
tion of the Crewe North motive power depot, 
where 130 express passenger locomotives are 
housed, and includes the provision of a new 
coaling plant, ash-handling plant and a 70ft 
diameter turntable. Work on this part of the 
project is about to be started, and, it is expected, 
will take about fifteen months to complete. 
Immediately afterwards a start will be made on 
the second stage of the scheme, which includes 
the construction of two new locomotive sheds 
of the latest roundhouse type, each with thirty- 
two roads radiating from the 70ft diameter 
turntable. Duplicate coaling and ash plants 


will be provided, the intention being that 
should a plant failure occur it would not slow 
down the work of the depot. Finally, the scheme 
provides for the construction of up-to-date 
office accommodation for supervisory and 
clerical staff and for modern canteen and wash- 
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house amenities. The complete project will 
cost about £500,000. The divisional control 
room at Crewe is also being modernised at a cost 
of £15,000. The scheme for Manchester involves 
the rebuilding of Victoria and Exchange 
stations, both of which suffered considerable 
damage during the war. At Liverpool, the 
intention is to rebuild Lime Street and Exchange 
stations as soon as conditions permit. 


British Exhibition in Copenhagen 

THE British Exhibition in Copenhagen closed 
on Sunday last, October 3rd, and it is reported 
that since it was opened on September 18th 
by the King of Denmark, approximately 
1,000,000 people visited its five centres. The 
British Import Union of Denmark, which, in 
co-operation with the Federation of British 
Industries, was responsible for organising the 
exhibition, feels that it has been a very success- 
ful event. More than 1100 British manufac- 
turers displayed their products in the five 
exhibition centres, and although it is realised 
that business in any substantial sense must 
depend on the easing of the import licence 
position, there is no doubt that the visitors 
were impressed by British industry’s post-war 
achievements, which were illustrated by the 
exhibits. The Federation of British Industries 
announced at the end of last week that its 
Director-General, Sir Norman Kipping, had 
had an interview with the Danish Minister for 
Economic Co-ordination, who had agreed in 
principle to grant special import licences for 
the goods taken to Copenhagen for the exhibi- 
tion. It was stated that the concession would 
include the provision that those special import 
licences should be over and above the pre- 
viously agreed import quotas of the importers 
concerned, and the Minister added that organ 
isations concerned with international relief 
should be given the opportunity of buying a 
certain quantity of the goods. This immediate 
concession granted by the Danish Govern- 
ment, was, the F.B.I. observed, of considerable 
value to exhibitors in saving the wasted costs of 
packing and transport forthereturn of the goods. 


The Iron and Steel Board 


A STATEMENT from the Ministry of Supply on 
Friday last announced the winding-up of the 
Tron and Steel Board, which was appointed two 
yearsago. Thestatement said that the Minister 
had invited the members to serve for a further 
year, but with the exception of the trade union 
representatives, they had told him that in the 
changed circumstances likely to arise from the 
Government’s proposals for bringing seccions 
of the iron and steel industry under public 
ownership, they were not willing to continue 
on the Board after they had completed their 
work on outstanding major problems on which 
they were now engaged, and which they antici- 
pated could be finished by the end of the year. 
The Government, the statement added, was 
taking the necessary steps for the Ministry of 
Supply to carry on the work of the Board after 
the resignations took effect. It will be recalled 
that, when it was constituted, the Iron and 
Steel Board was given the main task of review- 
ing and supervising programmes of develop- 
ment needed for the modernisation of the iron 
and steel industry and of watching over the 
execution of approved schemes in such pro- 
grammes; of supervising as necessary the 
industry in carrent matters, including the pro- 
vision of raw materials requirements and the 
administration of such direct control as might 
be required over the production, distribution and 
importation of iron and steel products ; and of 
advising on general price policy. ‘Ihe members 
of the Board were Sir Archibald Forbes, inde- 
pendent chairman; Mr. G. H. Latham and 
Mr. R. Mather, nominated by the British Iron 
and Steel Faderation ; Sir Wilfrid Ayre and Sir 
Alan Barlow, independent members ; and Mr. 
Lincoln Evans and Mr. A. Callighan, trade 
union members. 
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Water Supply of Greater London 


By H. W. DICKINSON, D.Eng., M.I.Mech.E. 
No. XIV—({Continued from page 328, October 1st) 


WatTER SupPLY SOUTH OF THE THAMES 

5 gue extension of population from the City 

southwards into Surrey began naturally 
at the south end of London Bridge. ‘This 
district of Southwark was annexed to the 
City in 1327, and in 1550 was made a Ward 
Without, being commonly known, as it is 
to-day, as the Borough. The land is low 
lying and was marshy with stagnant pools. 
Its water supplies were taken, as in the case 
of its neighbours, from the river or from wells. 

The first efforts in the direction of artificial 
supply in this area resulted in failure: 
‘they [i.e., the City] revived an old Act of 
Parliament, whereby the City had Power to 
have Water on all sides of London for Five 
Miles about, to bring a Supply thereof to 
the City. So on Southwark side, for the 
furnishing that Borough with good Water, 
some Gentlemen took a Lease of the City for 
Waters, arising that way at £550 fine and 
£250 a Year. But after all their Pains, they 
could find no Water sufficient fer their 
Purpose that way ; and so the Lord Keeper 
discharged them from their Inability.” So 
says Strype,® but he does not say when this 
happened, and we have been unable to find 
out, nor have we found when this Act was 
passed. He continues thus: “Southwark 
useth chiefly the Water of Thames; that 
falls into a great Pond in St. Mary Overies, 
that drives a Mill called S. Saviour’s Mill. 
The Owner thereof is one Mr. Gulston. 
The Revenue thereof is supposed to be worth 
£1300 a Year.” We are safe in assuming 
that the pond was below high-water level 
and would be filled at each tide ; we can also 
assume that the mill was a tidemill, driving 
pumps on the pattern of those at London 
Bridge, lifting water to a water house. In 
the map of the parish appended by Strype 
to his account, there is an open space marked 
‘“* ye Dock” on the west side of the church- 
yard of St. Mary Overie ; this communicates 
with the river by a device. This was 
S. Saviour’s Dock, and must have been the 
site of the works. What happened to these 
works we do not know, but the site is so close 
to another where there was a waterworks 
before 1739 that we surmise that the former 
was bought out or absorbed by the latter 
which was known as the Bank End Water- 
works. 

Bank End Waterworks.—Its origin appears 
to have to do with meeting the needs of 
Henry Thrale’s Anchor Brewery (now Barclay, 
Perkins and Co.), and that at some date its 
usefulness was extended by forming a com- 
pany which supplied a limited area near the 
brewery ; that is, if we are to judge by a 
statement made long after. the event as 
follows® :— 

“Not long afterwards (i.e., 1720) the 
parish leased some land close to the Thames 
at Bank-end to Henry Thrale roughly 180 feet 
by 54 at a rent of £22 10s. Upon the enormous 
outlay of this very limited concern the Com- 
pany seems to have delivered water through 
a six inch pipe to parts of Southwark and to 
have realised as they said only two per cent.”’ 

This is how the concern was described 
by Maitland in 1739 : 

“* Bank-end Waterworks. 
To this Office which is kept at the Bank End 

— SETPe, J.— Survey of London,” 1720, Vol. I, 


Pee Rendle, W.—“ Old Southwark and Its People,” 
1878, page 26. 





in Southwark belongs a Horse Machine for 
raising Thames Water for the Service of that 
Neighbourhood ; but it having but one Main 
Pipe of a Seven Inch Bore, neither their 
Stock, or Shares, can be very considerable.’’7¢ 

It comprised a horse mill and a water 
house, situated at the extreme end of what is 
now known as Bankside, where Park Street 
joins it and where Cannon Street Station 
railway bridge now abuts on the bank of 
the river. It appears to have lasted till 
1771 or thereabouts and to have been taken 
over by yet another concern. 

The Borough Waterworks—In 1771 a 
private company known by this name was 
established to supply water on a large scale 
to Southwark, and it is believed that it took 
over the above concern, because the pumping 
station was on the same site, i.e., at Park 
Street, as the Bank-end Works. Presumably, 
also, at some time anterior to 1771 the horse 
mill had been replaced by an atmospheric 
engine, because the Committee having heard 
of the success of Watt’s engine inquired in 
August, 1777, from Boulton and Watt par- 
ticulars for replacing this engine by one of 
Watt’s. In doing so they supplied the follow- 
ing particulars, with a plan of the pumping 
station (see Fig. 56) :—Cylinder, 40in dia- 
meter; stroke, 8ft; length of beam, 25ft ; 
working barrel, 15in diameter, supplied by 
two haystack boilers of copper, 12ft diameter 
at the belly, 6ft 8in at the bottom. The 
engine worked at twelve strokes per minute 
and raised 60 ale gallons (61 Imperial gallons) 
to the cistern 70ft head, working nine hours 
per day. The consumption of fuel was 3} 
bushels per hour. Assuming London measure 
this would mean 273 lb and the horsepower 
works out at just under 154 h.p. It will be 
observed from the sketch that the boilers 
were on each side of the cylinder—not one 
underneath the cylinder and one at one side, 
as in the North of England ; also that there 
was a receiver 2ft diameter by 16in deep 
between the boilers and the cylinder. It 
was not till 1796, however, that an engine 
was actually supplied by Boulton and Watt 
to take its place. The cylinder was 30in 
diameter, the stroke and pump diameter 
remaining the same, and presumably also 
the number of strokes per minute. 

London Bridge Waterworks.—We must now 
retrace our steps somewhat and recall the 
statement already made that in 1767 the 
mains of the London Bridge Waterworks 
had been extended across the bridge to the 
south side and this supply had been aug- 
mented by a tide-mill in the second arch on 
the south end of the bridge. When the Act 
of 1822 authorising the construction of the 
new bridge was passed, and the old bridge 
with the waterworks was pulled down, this 
supply had to be discontinued, and the New 
River Company, into whose possession the 
London Bridge Waterworks had passed; 
disposed in that year of their franchise, 
property and good will on the south side for 
the sum, it is said, of £26,550 to a Mr. Edward 
Vaughan, an enterprising man who had 
already inaugurated a new era. After several 
changes of proprietorship of the Bank End 
works, Mr. Vaughan, no doubt foreseeing 
what was going to happen and knowing 


‘that the mains would be useless without a 


pumping engine and «a site for it, in 1820 
Maitland, W.—* History of London,” 1739, page 622, 
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acquired the works which till then had bee, 
in rivalry with the New River Company ang 
combined the concerns under the name of 
the Southwark Water Company. 

Southwark Water Company.—The pumping 
plant being now inadequate for the ‘ncreage;| 
area to be served, in 1829 Vaughan obtaing 
a double-acting crank engine from Boultoy 
Watt and Co. This had a cylinder 30giy 
diameter by 6ft stroke actuating a pump 29in 
diameter by 5ft 8in stroke, which drew jt, 
supply from far into the middle of the river. 
He began also replacing gradually th: wooden 
mains by iron ones. 

Vaughan died in 1833 and in the following 
year an Act was obtained authorising the 
incorporation of a company which, |.oweyer, 
was not formed till early in 1839, when it 
purchased the undertaking from the executors 
to Vaughan for the sum of £41,000, including 
£16,500, the sum remaining still unpaid to 
the New River Company. At the date of 
the conveyance, June 1, 1839, £24450 
was paid to the executors and £6550 to 
the New River Company, the balance of 
£10,000 due to that company to be paid of 
by annual instalments of £2500. 

At that time a bulk supply of water was 
being taken provisionally from the Lambeth 
Company at an annual charge of £240). 
By the Act of 1834 the company was obliged 
to remove their intake to Battersea and to 
filter the water before delivery—the first 
obligation of this kind recorded for London. 
By 1841 the company ,had acquired at 
Battersea 18 acres of freehold land; the 
works were situated on the site now occupied 
by the British Railways (G.W.R.) South 
Lambeth Goods Depot. On this land the 
company constructed a settling reservoir 
of 7 acres area, filled at high tide, and built 
an engine-house to accommodate the engine 
of 45 h.p. previously used at Bankside. 
Later, a Cornish engine of 160 h.p. supplied 
by a@ battery of four Cornish boilers was 
installed. A standpipe 130ft high was erected 
to pump against, and iron mains 20in. dia- 
meter connected Battersea with the district 
to be supplied. 

By this time, resulting from the large 
population that had spread over South 
London, other water companies had been 
formed, and with one of these, the Vauxhall 
Company, amalgamation took place in 1845, 
as will appear further on. That other com- 
pany whose history we now enter upon, was 
the Lambeth Waterworks. 

Lambeth Waterworks.—The spread of popu- 
lation south of the Thames at Westminster, 
especially subsequent to 1750, when the 
first bridge was built there, made the need 
of a supply of potable water almost as urgent 
in Lambeth as in Southwark. Not that water 
was lacking, for the area was, like the 
Borough, marshy and subject to inundation Ff 
at high tide from the Thames, below which § 
it was 5ft in places. This led to an applica- 
tion to Parliament by interested persons, and 
an Act (25 Geo. III c. 89) was obtained in 
1785, incorporating the Company of Pro- 
prietors of Lambeth Waterworks, “ for 
supplying the inhabitants of Lambeth and 
parts adjacent with water from the rivet 
Thames between Westminster Bridge and 
the confines of the parish of Christchurch,” 
a clause being inserted that mains were not 
to be laid in the parishes of St. George and 
St. Saviour’s, Southwark. 

The proprietors started in a modest way, 
with a pumping station at Belvedere Road, 
close to where Charing Cross railway foot- 
bridge now starts to cross the river. Tw0 
engines, one of 36 h.p. and another of 80 h.p., 
were installed to pump against a head of 
42ft only, direct into the mains, which were, 
of course, of wood, extending eventually 
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to @ distance of three miles, e.g., in 1802, 
the main was extended to the Horns, Ken- 
nington, tO supply “that respectable and 

Jous neighbourhood.” The service, as 
then usual, was intermittent and as showing 

the primitive nature of the provision against 
fire, # cistern holding about 15,000 gallons 
was kept filled. When a fire occurred, a 
tuneock had to open connection with the 
main and an attendant had to start the 
engine. How long it took to do this when 
the incident occurred during the night may 
be imagined! Between 1802 and 1816 
wooden mains were by degrees replaced by 
iron ones. In 1815 another engine was 
erected. ‘The business proved profitable ; 
however, the cautious policy of ploughing 
back income into the concern was pursued 
and for the first sixteen years no profit was 
distributed; thereafter, dividends were 
paid regularly with the result that by 1833 
the value of the shares had increased ten- 
fold. In fact, the company continued 
until the end to be most prosperous. 

In 1834, by Act of Parliament (4 and 5 
Wm. IV, c. 78, and c. 79) a considerable 
advance was made by the construction of a 
reservoir at Brixton Hill, at an elevation of 
150ft above high water mark, and by the 
provision of a Cornish pumping engine of 
110 h.p. to command that area. Subse- 
quently two other reservoirs of three acres 
in extent were constructed at Streatham 
Hill for settling and filtering purposes, 
symptomatic of the demand for cleaner and 
clearer water that had set in. Still actuated 
by a progressive policy, the directors decided 
in 1847 to remove the intake above tideway. 
For some years previously, largely as the 
outcome of the recommendations of the 
Health of Town Commission, appointed in 
1845, the drainage of London, hitherto 
based on the cesspool system, began to be 
superseded by the extension of waterborne 
sewerage; one unfortunate result, however, 
was that much more sewage than previously 
found its way into the Thames, which bid 
fair to become little more than an open 
sewer, and so deleterious to health that 
several epidemics of typhoid fever were 
traced to it. This condition was pilloried 
in the literature of the day, especially in 
Punch cartoons, as we shall see later. In 
alarm at the proposal of the Bill submitted 
to Parliament asking for unrestricted intake 
of water, the Corporation of London, which 
at that time exercised jurisdiction as con- 
servators over the river (a function trans- 
ferred to the Thames Conservancy Board 
in 1857, and the area extended beyond 
Staines in 1866) opposed the Bill and in 
the Company’s Act (11 Vict., c. 7, s. 31), as 
eventually passed, the company bound 
themselves not to take more than 20 million 
gallons a day out of the river, and to pay to 
the corporation £200 per annum towards the 
maintenance of the river works. By their 
action the proprietors of. the Lambeth Com- 
pany anticipated the decision of Parlia- 
ment in 1852 in the Metropolis Water Supply 
Act (15 and 16 Vict., c. 84) that no water 
company after August 31, 1855, should 
take its supply from the Thames below 
Teddington Lock. When the other com- 
panies, thus directed to remove their in- 
takes higher up the river, applied for similar 
powers, the corporation obtained the inser- 
tion of a clause restricting each company 
to an intake of the same quantity, they 
agreemg each to pay £300 per annum to 
the corporation. 

The Lambeth Company, under the powers 
conferred upon it by the Act of 1848, 
acquired land at Seething Wells, Long 
Ditton, and constructed works there ; how- 
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ever, experience taught the company that 
Ditton was not a desirable site, as the river, 
when in flood, was found to be discoloured 
by the discharge of the rivers Mole and 
Emmet, close by. Hence, in 1871, powers 
were obtained (34 and 35 Vict., c. 83) to 
remove the intake to West Molesey, the 
amount payable to the conservators being 
then increased to £250 per‘annum. 

Until taken over by the M.W.B., there is 
nothing of moment to record about this 
company. 

South London Waterworks.—Beyond the 
area served by the Southwark and Lambeth 
companies, and further from the river, 
there were districts—Newington, Camberwell, 
and Clapham—being developed, but lacking 
pumped supplies. Hence, in 1804, an 
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Association was formed to supply them 
and in the following year an application was 
made to Parliament and _ incorporation 
(46 Geo. III, c. 119), with a capital of 
£80,000 in shares of £100 each, was sanc- 
tioned. An initial mistake was the adop- 
tion of wooden mains and an unfortunate 
setback, only six weeks after the first supply 
had been afforded, was the destruction by 
fire, on August 6, 1807, of the engine 
house and the wooden tank that created 
the head. In this emergency the Lambeth 
Company came to their help by furnishing 
a temporary supply. In 1813 it was found 
necessary to increase the capital by £15,000, 
in spite of the policy adopted of ploughing 
back income into the concern. From 
1805-1834 only the small sum of £24 per 
share had been distributed in dividends. 
Two reservoirs on about five acres of land 
were situated at Kennington, just outside 
the Oval, on what had been part of Kenning- 
ton Common. These were filled to the depth 


of 9ft by spring tides from Vauxhall Creek, 


and two small engines raised the water to a 
further height of 65ft. In 1823 an Exchequer 
Loan of £7000 had to be resorted to. The 
engines, proving inadequate, were replaced 
in 1822 by an engine of 45 h.p., which could 
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either draw the water from the river or pump 
against the specified head. Furthermore, 
to ensure the reservoir being full, another 
engine of 28 h.p. was erected at Cumberland 
Gardens, adjoining the site where Vauxhall 
Bridge now stands, and covered by it. A 
third settling reservoir was later constructed 
at Kennington. 

In 1827-8 auxiliary works were estab- 
lished at Cumberland Gardens. Here the 
20 h.p. engine that had been lying idle at 
Kennington Lane since the fire, was re- 
erected and pumped during low water direct 
into the reservoir. The main supply was 
still being taken from Vauxhall Creek, which, 
however, was becoming foul and _ silting 
up. 
In 1834 an Act was obtained (4 and 5 
Wm. IV, c. 79) enabling the company to 
extend its area of supply and to change its 
name to that of the ‘ Vauxhall Water 
Company,” to avoid confusion with the two 
companies already in existence. In 1840 
the settling reservoir at Kennington was 
raised 4ft and provision was made for the 
erection of a new engine at Cumberland 
Gardens. A re-organisation took place in 
1842 and two rival schemes were proposed, 
but both were abandoned, for then came the 
proposal in 1843 for the amalgamation with 
the Southwark company and this was 
effected without opposition in 1845 (8 and 
9 Vict., c. 69) and the new company was 
named the “‘ Southwark and Vauxhall Water 
Company.” 

Southwark and Vauzxhall Water Company. 
—Immediately after its formation, addi- 
tional land at Battersea was bought, a 
settling reservoir and a large filter bed 
constructed, a new engine and boiler house 
to which the Cornish engine from Cumberland 
Gardens was removed, and re-erected; a 
new main, 27in diameter, was laid to the 
works at Kennington. In 1846 a standpipe 
145ft high was erected to increase the head. 
The works at Cumberland Gardens and the 
reservoir at Kennington being now super- 
fluous, the engines were stopped there on 
February 22, 1847, and the land, buildings 
and machinery (except the Cornish engine) 
were sold to the Phoenix Gas Company 
(now the South Metropolitan Gas Company), 
possession being given on March 25, 1847. 


In 1851 two wells were sunk adjoining 
the reservoir; though water was found 
it was not sufficiently soft to be suited for 
domestic supply. In the same year, under 
the general provisions of the Metropolis 
Water Supply Act (15 and 16 Vict., c. 84) 
already mentioned, the company was ovliged 
to remove its intake above tideway and 
went from Battersea to a short distance 
above, the village of Hampton. The Act 
to do this was obtained in 1852 (15 and 16 
Vict., c. 158), with a proviso that a supply 
should be given to the parish of Putney. 
The works at Hampton consisted of the 
erection of engine and boiler houses, a chim- 
ney shaft, a standpipe, two reservoirs, 
dwelling houses, &c. The engines were 
direct-acting, two in number, with cylinders 
66in diameter by 10ft stroke, pump plungers 
42in diameter by the same stroke, supplied 
by six boilers. A main 36in diameter, 
13 miles long, was laid to convey the water 
to Battersea. On July 26th the first supply 
was pumped from Hampton to Battersea. 
At the latter station the alterations consisted 
in the substitution for the lifting engine of a 
direct-acting Cornish engine, cylinder 70in 
diameter by 1l0ft stroke, pump plunger 
33in diameter by the same stroke, supplied 
by two additional boilers, 30ft long. A 
new filter bed was also constructed. 

The Act of 1852 contemplated giving a 
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constant supply over the whole district ; 
in order to effect this and to command the 
highest part, on November 1, 1854, 14 acres 
of land were acquired for a reservoir between 
Peckham Rye and Nunhead Cemetery, 
and this came into the company’s possession 
on March 25, 1855. To meet with these 
additional demands, in 1856 it was found 
necessary to increase the pumping capacity 
at Battersea by the erection of a boiler house, 
chimney stack, &c., for five additional Cor- 
nish boilers and for a Cornish engine, by 
Harvey and Co., Hayle, cylinder 112in 
diameter, and pump plunger 50in diameter, 
both by a stroke of 10ft, with a new stand- 
pipe. This engine was the largest ever 
made for water supply in London: it com- 
menced work in October, 1858. In the fol- 
lowing year another engine, cylinder 55in 
diameter, to supply outlying parts of newly- 
taken-in territory at Wimbledon, was in- 
stalled at Battersea. In August of that year 
negotiations were entered into to take over 
the Richmond Water Company, and on 
September 29, 1861, the purchase was 
completed and the supply begun. 

Early in 1862 the company commenced 
the erection, at Hampton, of an additional 
Cornish engine, cylinder 70in diameter, and 
pump plunger 42in diameter, both by a 
stroke of 10ft. In that same year what was 
then the London, Chatham and Dover 
Railway Company took over a slicé of the 
company’s property at Battersea to obtain 
access to Victoria Station and two new 
filter beds had to be constructed. In 1867, 
to provide for the growing population in the 
area served, additional works were begun 
at Hampton, consisting of a settling reser- 
voir, three filter beds, two engines, cylinder 
80in diameter by 10ft stroke, eleven boilers, 
besides a main 30in diameter, from Hampton 
to Wandsworth. 

In 1871 additional works were started at 
Peckham, consisting of four covered ser- 
vice reservoirs—two at 150ft and two at 
200ft above O.D.—two direct-acting Cor- 
nish engines, 36in diameter, cylinder and 
pump 24in diameter by 9ft stroke, and four 
boilers, besides extending thus far the 30in 
diameter main above mentioned. In 1878 
an additional 30in main with flexible joints, 
reminiscent of that designed by James 
Watt for a similar situation to cross the 
River Clyde in 1816, was laid across the 
Thames at Richmond so as to maintain 
uniform bore throughout. 

In 1881 a well was sunk at Streatham, 
not far from Streatham Common Station, 
British Railways, Southern Section, 110ft 
above O.D. It is 370ft deep, below which is 
a borehole extending to a total depth of 
1270ft, through the chalk to the jurassic 
beds. The supply—2 million gallons per day, is 
raised by two triple expansion engines driving 
two double-acting pumps, supplied with 
steam by three Babcock and Wilcox water 
tube boilers. 

In 1883 three chimney stacks at Batter- 
sea, due for considerable repairs, were instead 
replaced by a single stack sufficient for the 
whole station. 

In 1884 arrangements were made for taking 
water from the gravel beds at Hampton. 
As this has proved quite an important source 
of water and has been increasingly drawn 
upon, it should be explained that it consists 
in introducing the raw water from the river 
over an extensive area by open-jointed 
earthenware pipes laid below the subsoil 
and on the upper surface of the gravel. 
The water percolates through the gravel and 
sand, which acts as a filtering medium and 
is collected by open-jointed 24in diameter 
pipes lying on the London clay, which is 
about 9ft below the bed of the river. By 
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these pipes the water is led to a pumping 
station from which it is distributed to the 
filter beds for secondary treatment. An 
island in the Thames known as Platt’s Eyot 
is similarly used, but when the river is in 
flood and muddy, naturally this source of 
supply is stopped. In 1886 additional engines 
were erected at Hampton and an Act (49 and 
50 Vict. c. 85) was obtained authorising the 
company to construct a high service reservoir 
at Forest Hill and to lay an additional main 
between Hampton and Nunhead. In 1891 
(Act 54 and 55 Vict. c. 118) the pumping 
station at Wandsworth, near the junction 
of the Wandle with the river, for the supply 
of Forest Hill reservoir and the surrounding 
district, was erected. The water at 100ft 
head is pumped by direct-acting, inverted, 
quadruple-expansion, rotative engines, steam 
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for which is generated by Babcock and Wile, 
boilers at 120 lb pressure. 

In 1898 further powers were obtained fro, 
Parliament (61 and 62 Vict. c. 115) to co 
additional works to take more water from the 
Thames at Hampton. The plant construote 
comprised (1) two storage reservoirs of 3 
million gallons capacity ; (2) & subsidence 
reservoir of 40 million gallons capacity: 
(3) seven new filter beds, each 1 acre in area. 
and (4) a new engine and. boiler-louse fo, 
1500 ib.p. In the same year intercon. 
munication with the mains of the Rag 
London Waterworks was established py 
means of a 20in diameter main which crogges 
the river by the Tower subway. his wa 
the situation when the company wis taken 
over and the work completed by the Metro. 
politan Water Board. 


(T'o be continued) 


Long Range Shovels and Draglines 
for Stripping 


By W. BARNES, M.I.Mech.E. 
No. III—LONG BOOM SHOVELS (Continued from page 332, October Ist) 


S could be expected many problems were 
f | peornman ite as larger and still larger 
machines were produced to meet the 
ever-increasing demands for greater out- 
puts; for instance, it was noticeable that 
the use of wider and larger buckets, part- 
icularly above 8 cubic yards capacity, 
produced severe torsional stresses in 


Bucyrus Erie Company solved the problem 
by the use of independent twin hoist ropes 
leading to widely separated pulleys on the 
bucket bale (Fig. 12). The Marion Com. 
pany’s method of overcoming the trouble 
was the introduction of a swivel connection 
between the bucket and bucket arms, which 
allowed the bucket to twist without the 


FIG. 12—TUBULAR BUCKET ARM ON 950B EXCAVATOR 


the bucket arms. This was especially 
so in heavy rock work when, as so often 
happened, most of the digging effort 
was concentrated on the corner teeth. This 
naturally twisted the bucket and conse- 
quently the bucket arm or arms ; the bucket 
could take it, but it was too much for the 
long arm and fractures occurred. The output 
was also reduced as the operators had to 
exercise excessive care during the digging 
operation to prevent the arm being damaged, 
so something had to be done about it. The 


stresses being transmitted through to the 
arms. This method is shown in Fig. 9 
connection with the description of the Rapier 
“5360,” which isactually a Marion design built 
by Ransomes and Rapier by arrangement 
with the Marion Steam Shovel Company, 
now the Marion Power Shovel Company. 
The foregoing improvements overcame the 
twisting troubles, but as the buckets increased 
in size they became extremely heavy, as at 
first the usual all-cast-steel construction 
was followed. Thus a considerable portion 
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of the digging pull was expended in lifting 
the weight of the bucket. The largest bucket, 
for instance, weighed about 40 tons. 

Various designs were tried to reduce their 


weight and still retain adequate strength. 
Kirst, a combination of cast steel and mild 
steel was used, then a composite construc- 
tion of aluminium alloy with cast and mild 
steel. This latter did not prove satisfactory 
as the aluminium was too easily abrasived, 
and if protected with steel plates these 


THE ENGINEER 


hoist ” by the Bucyrus Erie Company in 1931. 
This is shown in Fig. 13 on the “1050 B.” 
Briefly it balances the weight on the bucket 
by means of a counterweight equal in 





FiG. 13—BALANCED Hoist ON 1050B EXCAVATOR—1931 


weight to that of the bucket plus about 
half the weight of the bucket arm. The 
counterweight is contained in a mild steel 
structure at the rear of the machine which can 
be likened to the shaft of a lift. The counter- 
weight is connected to and controlled from 
the hoisting drum, so that as the bucket is 





FiG. 14—KNEE ACTION FRONT END 


added to the weight. Finally, because of 
recent advances in alloy steels and methods 
of welding almost all the large buckets are 
now of alloy steel welded construction with 
a cast steel lip. 

Another important advance to overcome 
the losses due to the weight of the bucket and 
arm was the introduction of the ‘“ balanced 


lowered in readiness for another cut the 
counterweight is lifted; then, during the 
upward digging action as the bucket ascends, 
the pull on the drum exerted by the falling 
counterweight is added to that of the digging 
pull. This increases the digging power 
and makes it possible to fit a larger bucket 
without increasing the size of the hoist 
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motors. It was originally fitted to a machine 
designed to take a 12 cubic yard bucket, 
but this was increased to 14 cubic yards 
when used in conjunction with a “ balanced 
hoist.” The fitting of this in conjunction 
with the twin “single part” hoist used on 
Bucyrus Erie machines is comparatively 
easy,.but the Marion machines have a triple- 
part hoist, and it is probably for that reascn 
larger hoisting motors are fitted to enable 
larger capacity buckets to be used. 

The output of a machine is mainly governed 
by the capacity of the bucket and the time 
taken to complete a cycle of operations, and 
the latter is chiefly decided by the digging 
and swing speeds. The swing speed is 
looked upon, more or less, as a non-productive 
motion, and every effort is made to increase 
it to obtain maximum output and efficiency. 
To pursue the matter further, the maximum 
swing speed depends largely upon the weight 
of the revolving superstructure and par- 
ticularly the weight of the front end. equip- 
ment (boom, bucket, &c.), so, to achieve 
maximum swing speed, the machine must be 





YARD BUCKET 


Fic. 15—40 - CuBic 


as light as possible consistent with its duties. 
As most of the weight of the front end 
equipment in the big shovels is due to the 
weight of the boom this was the next point 
of attack. 

If Table III is referred to it will be seen 
that the booms are from 95ft to 120ft long, 
which, as already pointed out, is at present 
looked upon as the maximum practical 
length because of the heavy compression 
loading, due to the enormous digging pull 
and the severe crowd and swing loads that 
are concentrated more or less near the centre 
of the boom where the bucket arm is pivoted 
to it. 

Some idea of what the swing loads amount 
to can be realised when it is known that the 
swinging inertia of the loaded bucket and 
bucket arm is approximately as much as 
that of the remainder of the machine. In 
1935, therefore, the Bucyrus Erie Company 
tackled the problem of providing an entirely 
new design of boom and bucket arm in 
conjunction with the lighter bucket and twin 
rope hoist. Up to this time two separate 
arms straddling the boom had been used 
(Fig. 11), but a change was now made to 
use a single arm, especially as the “ twin 
hoist ” relieved the arm of the more severe 
torsional stresses. To obtain maximum 
strength combined with lightness a tubular 
arm was adopted (Fig. 12). This reduced 
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the weight of the old type of double arms 
from about 40 tons to 19 tons, using a 
rope crowd to dispense with racks and 
pinions. The weight of the front end 
equipment was still further reduced by 
transferring the crowd motor from the boom 
to the front of the revolving superstructure. 
This was made possible by the rope crowd, 
which was operated from a grooved drum 
situated immediately at the foot of the 
boom and on the superstructure in front 
of the crowd motor. 

Having succeeded in reducing the weight 
of the bucket arm, the weight of the boom 
was tackled by dividing it into two sections 
to split the loading so that the lower portion 
below the shipper shaft, i., the shaft 
on the boom supporting the bucket arm, 
took care of the swing loads, which were 
transmitted from the shipper shaft through 
the boom to the boom feet and the upper 
portion was mainly responsible for the 
loads resulting from the digging pull over 
the boom head. 

The heavy shipper shaft forms the apex of 
the lower triangulated boom section and the 
lighter upper boom section is hinged to the 
lower section by means of bearings which fit 
over the shipper shaft (see Figs. 12 and 13). 

The Marion Company tackled the problem 
of reducing the weight of the front end in 
a different manner by means of what they 
call a “‘ knee action” front end. The reason 
for the name is apparent from Fig. 14. 
In this design the boom has been relieved 
entirely of both the swing and erowd stresses 
by transferring them to a heavy A-frame or 
gantry immediately over the swing centre. 
A single bucket arm is used operating with 
a wide clearance between the two side 
members of the boom. The crowding 
machinery is mounted on the gantry and 
crowding is carried out by means of racks 
and pinions. The bucket arm is in two 
parts, a single arm to which the bucket is 
attached and a double arm on which the 
racks for crowding are mounted. The two 
parts are joined together by a flexible con- 
nection attached to the top of a “ stiff leg,” 
which is pin-connected to the top and front 
of the revolving superstructure to enable it 
to pivot about the}foot pins during the 
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crowding operation. The crowding gear is 
operated by means of two motors mounted 
near the apex of the gantry. One of the 


Fic. 17—HYDRAULIC 


motors drives each of the two members of 
the bucket arm. Fig. 15 shows the latest 
all-welded 40 cubic yard bucket for the 
“5561”. The absence of the usual Marion 
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tion concerning the “1050 B” and Modg 
“5561,” the leading dimensions of which arp 
tabulated in Table III, it will be interesting 


MOUNTING—5561 


to compare the electrical powers of the two 
machines, as in Table IV. 

Tracklaying Mountings —Both machines 
are supported on bogies mounted under 


TABLE IV 








Main motor of 
generating set, h.p. 


Size of machine 


Hoist motors, h.p. 


. ‘of crowding 
motor 


Swing motors, h.p. 





1000 
1400 


**1050B” 
“5561” ... 


| 
| 





Two 250 each 
Two 425 each 


125 mar 
Three 125 each 





| Two 125 each 





swivelling trunnion will be noticed which, 
probably to reduce the bucket weight, has 
been transferred to the opposite end of the 
bucket arm. 

Before concluding this description of 
present-day big shovels with further informa- 


Fic. 16—-HYDRAULIC MOUNTING—950B 


each of the four corners. The “1050 B” hasa 
total effective bearing area of 384 square feet 
and the “5561” 450 square feet, resulting in 
a bearing pressure of approximately 50 lb per 
square inch for both machines. It is interest- 
ing to compare this with approximately | 
11 Ib per square inch upon walking draglines 
of corresponding sizes. Both the “1050 B” 
and “5561” machines are fitted with hydraulic 
equalising jacks of the type described in 
connection with the Rapier “5360” (Figs. 16 
and 17). Different methods of travelling 
are, however, adopted. The “1050 B ” track 
units are each fitted with independent 
motors for propelling. The motors are 
connected in pairs to controllers so that the 
speeds of each pair of tracks can be varied 
for steering purposes ; in addition, the two 
forward and the two rear tracks are con- 
nected in pairs, each pair being separately 
steered by means of a hydraulic ram. 
Each motor is fitted with a hydraulically 
operated brake which sets when the controller 
is in neutral or should the current fail. The 
“5561” track-laying units are driven from 
the two hoisting motors, the power being 
transmitted through the centre post and 
thence to the track-laying units by means of 
shafts and gears. To compensate for the 
slewing of the track-laying units for steering 
purposes the final drive shafts are fitted with 
universal joints. The two front units are 
interconnected with the steering mechanism 
and in like manner the two rear units. Two 
speed gears are also provided to each unit 
to enable the right and left-hand units 
to be operated in either high or low gear 
during the steering operation. 


The control of theseYhuge machines is 
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made extremely easy by the use of extensive 
yse of electric, air and hydraulic powers. 
Upon the ‘1050 B,” for instance, there are 
over thirty electric motors. The machines are, 
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in fact, outstanding examples of combined 
electrical and engineering practices developed 


from years of experience in the opencast 
mining field. 


(T'o be continued) 


The British Association 


No. 1V—(Continued from page 330, October 1st) 


APPLICATION OF STATISTICS IN ENGINEERING 

N Monday, September 13th, a joint 
lire on “‘ The Application of Statis- 
tics in Engineering ’’ was held by Section G 
(Engineering) and Section A (Mathematics). 
It was opened by Dr. B. P. Dudding and Mr. 
W. J. Jennett, of the General Electric 
Research Laboratories, who pointed out 
that whilst interest in the use of statistical 
methods in the engineering industry was 
greatly stimulated during the recent war, 
being markedly encouraged by Government 
Departments subsequent to 1942, neverthe- 
less, factories using formal statistical methods 
either in manufacture or research were 
to-day still exceptional. 

A summary was then given of the funda- 
mental concepts underlying statistical 
methods. 

Examples were given of acceptance samp- 
ling, rectifying inspection schemes, quality 
performance of processes, quality charac- 
teristic processes, quality control chart for 
“ defectives,’ and quality control chart for 
measurements. 

It was pointed out that quality control 
became a common language for all concerned 
in the factory, from the operator, through 
all degrees of supervisory staff, to the execu- 
tive management. While operators were not 
called upon in any way to understand the 
details of control chart technique, they 
quickly appreciated its objective and experi- 
ence had repeatedly shown that consider- 
able improvements in quality resulted, not 
by reason of technical changés, but solely 
by the interest created in tasks which might 
otherwise provide little satisfaction to the 
operator other than that associated with the 
pay packet. The existence of a common 
language in the form of a control chart 
helped operators to appreciate the essential 
part they played in the manufacture of a 
product which would give satisfaction in 
service. Similarly, the executive manage- 
ment was not called on to be familiar with 
the details of the quality control chart 


_ technique, but to comprehend the principles 


which governed its operation in order to 
make wise provision for its application be- 
cause of the part it played in co-ordinating 
the efforts of the manufacturing force to 
achieve the economic production of a satis- 
factory product. 

Mr. A. W. Swan, dealing with statistical 
methods in the iron and steel industry, 
said that the United Steel Companies, Ltd., 
were the first in Great Britain to establish 
@ full-time statistical department—about 
three years ago—there being a central 
statistical section forming part of the 
Research Department and linked statistical 
departments in the four operating branches. 
Work on @ small scale had been begun by 
other steel manufacturing companies in 
the Sheffield area, at Corby, on the North- 
East Coast, and in Scotland. In the United 
States there had not been the expansion 
of statistical methods in the ‘steel industry 
that one might have expected in view of the 
remarkable activity in the engineering in- 
dustry reflected in the formation of the 


American, Society for Quality Control. Al- 
though the statistical methods used were of 
a very advanced character where they were 
employed, they were used only by isolated 
steel companies or groups of companies in 
the United States, including, notably, the 
American Rolling Mill Company and the 
National Tube Company. 

The blast-furnace was a highly complex, 
continuous process involving many opera- 
tions, and the characteristics were quite 
different from those which arose in a machine 
shop where an operation, such as the machin- 
ing of a piston on a lathe, was fairly simple, 
more or less self-contained and occupied only 
a short time. Similar considerations applied 
to the melting part of a steelworks process, 
whether open-hearth, Bessemer, or electric. 
One important consequence of the highly 
complex character of the typical. steelworks 
problem was that it was seldom possible to 
give a speedy answer to any specific prob- 
lem. Therefore, the statistical work tended 
to be largely of an investigational character, 
using Correlation-Regression and Analysis 
of Variance as its main techniques. In view 
of that fact, the organisation of a statistical 
department for a steelworks was somewhat 
different from that which would be set up 
in another type of industry. 

The technical aspects of steelworks’ pro- 
duction were of extreme importance, and it 
was necessary for the steelworks statisticians 
either to have a knowledge of the technical 
processes with which they dealt or to acquire 
that knowledge as speedily and thoroughly 
as possible. One of many examples 
was the necessity for technical knowledge 
in an enquiry into the incidence of what 
were called misfit casts, these being casts 
from open-hearth or other furnaces where 
the carbon or manganese was not according 
to specification, ie., carbon of 0-77 where 
the steel was supposed to have a carbon 
within the range of 0-70 to 0:75. It was a 
comparatively simple matter to show that the 
variability was greater for the high-carbon 
than the low-carbon steels, and to give the 
extent of the difference, but a very intensive 
study of open-hearth processes and parti- 
cularly of the final stages was necessary 
before any suggestions could be made as to 
how an unduly large variability could be 
reduced. 

A study was also needed of works organi- 
sation and general practice and the steel- 
works statistician was, in fact, engaged in 
what was now called operational research. 
A good example of that type of study had 
occurred in an investigation, into the per- 
centage of defective rails produced by the 
acid Bessemer process at Workington, with 
a view to giving the management information 
by means of which they could reduce this 
percentage. As a result of the investigation, 
it was suggested to the management (1) that 
there were three places where they should 
take temperatures, viz., in the Bessemer 
converter, at ingot pouring and at the first 
stage of rolling; (2) that the practice in 
regard to the hot stamping of the cast 
number, &c., on the rails could be improved ; 
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and (3) that the information recorded at all 
stages in the process was good and presumed 
to be accurate, but was divided into sections 
under different executives. A single cast- 
history card was recommended as _ being 
essential for a statistical enquiry and prob- 
ably of general use to the management. 
All of these recommendations were accepted 
and the Statistical Section was asked to 
undertake the design of a cast-history sheet, 
which was proceeded with in conjunction 
with the works officials. 

The enquiry was an excellent example of 
the application of statistical methods in a 
steelworks in many ways. A few absolutely 
new facts were disclosed, as, for instance, a 
difference between the soaking pits, but in 
the main the value of the information had 
been to confirm or reject existing suspicions 
and to place in order those effects on quality 
which were found to be significant. In a 
process where eighty variables were examined 
it was very much to the management’s 
advantage to be told, for example, that 
there was no significant difference apparent 
in the practice of the three “‘ blowers” 
(Bessemer) shifts, but that there was a sig- 
nificant difference between the defectives 
associated with the three ingot-pouring 
shifts; furthermore, that the higher per- 
centage associated with one shift could be 
linked with certain features of the practice 
of that shift. 

Mr. D. J. Desmond (Joseph Lucas, Ltd.), 
discussing the accuracy of automatic lathes, 
said the usual quality control procedure gave 
an estimate of the inherent variability asso- 
ciated with the manufacture of piece parts 
on a single spindle automatic lathe. Gener- 
ally this was expressed as the standard 
deviation or the mean range of small samples, 
and it measured the dispersion of the sizes 
which occurred over a short period of time, 
when, all other effects depending upon time 
had been eliminated. Multiplication by the 
appropriate factor then gave the spread 
associated with the process or the engineer- 
ing tolerance which could be met, providing 
conditions of manufacture remained stable. 

It was well known that in many cases 
such control charts ran out of control, 
indicating the presence of additional vari- 
ability depending upon time. A procedure 
had therefore been designed to determine 
the magnitude of this effect and analyse 
it into its constituent parts. The method 
consisted of taking a sample of five succes- 
sively made components and measuring the 
important dimensions to the nearest 0-0001in. 
It took about ten minutes to collect the 
sample, measure the components and record 
the results. As soon as the first sample 
was completed, the second sample was taken 
and the procedure continued until twenty 
samples altogether had been treated. The 
figures were then examined by the Analysis 
of Variance technique. 

Five different effects could be recognised 
and their contribution to the overall vari- 
ability could be estimated from the measured 
figures. They were (1) the inherent machine 
variability which existed over a very short 
period of time; (2) a linear increase (or 
decrease) in size with time, which was nor- 
mally attributed to tool wear; (3) a hap- 
hazard variation with time superimposed on 
the trend, and of greater magnitude than 
would be expected by the operation of (1) ; 
(4) an effect due to a change of bars during 
the taking of the sample, and (5) a change in 
average dimensions due to resetting the 
machine. Altogether, 104 assessments had 
been analysed in detail, covering four makes 
of machine. A trend had only been found 
eight times and in one of these it showed a 
very marked tendency to decrease uniformly 
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in size. This was in direct contradiction 
with the tool-wear theory. Occasional 
trends in other characteristics had also been 
observed and sometimes these were also in 
the unexpected direction. 

Although the procedure was designed to 
be carried out in a minimum of time, it 
was found that in every case there was at 
least one change of bar, and in fast operations 
(cycle times of four to five seconds) there 
might be as many as twelve. In 62 per cent 
of the assessments on outside diameters, 
the bar effect was found to be present and 
in half of these it could not account com- 
pletely for the variation of time. This bar 
effect could not be associated with type or 
size of machine, material or method of 
tooling. 

A clue to the cause of variation was ob- 
tained by examining the significance of the 
effects in one particular assessment. Here 
it was found that the time effect was on the 
boundary of significance, so that it was 
doubtful whether it really existed. Un the 
other hand, if the time effect appeared to 
be absent, then the variation between the 
mean diameters produced from the different 
bars was too great to be accounted for merely 
by the inherent machine variability. This 
was interpreted as meaning that the varia- 
tion was due to bars, partly to difference 
along bars, and partly to difference between 
bars. Discussions with the machine tool 
engineer confirmed this view and it was 
concluded that time variations were almost 
entirely due to fluctuations in quality of 
the material being machined, and conse- 
quently must be Yegarded as inherent in the 
process. 

Professor G. A. Barnard discussed the 
design of a sampling inspection scheme he 
had devised, and explained in considerable 
detail the mathematics of the quantities 
involved in it. He took a hypothetical case 
and explained how, as the size of sampling 
was increased, the direct cost of inspection 
would go on increasing and the cost of pro- 
duction would continue to go up. His 
scheme indicated that the optimum number 
of samples for the case he had assumed was 
forty. He gave the figures of direct and 
indirect cost of inspection according to the 
number of samples taken and indicated the 
need for taking steps to avoid the rejection 
of good items. 

Dr. J. Wishart (Cambridge) said the pioneer 
work was done by the Bell Telephone Com- 
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stand the elaborate mathematics of the more 
advanced aspects of the application of 
statistics to industrial problems, but the 
simpler aspects of them, such as had been 
advanced by Messrs. Dudding and Jennings 
and Professor Barnard could be quite well 
understood by engineers if they were suitably 
expounded. 

Dr. H. 8. Rowell said that the whole 
theory of the application of statistics rested 
on the assumption that there were an enor- 
mous number of variables and that all the 
divergencies were minute. One of the best 
examples of that was in the case of the auto- 
matic machine. In that case there was one 
serious problem, viz., grit in the oil. The 
tiniest particle of grit would upset all the 
measurements to the disadvantage of the 
product. Dirty oil was no longer a random 
variable. 

Mr. A. W. Hendry (Aberdeen Technical 
College) referred to the estimation of the 
probable strength of welded steel structures 
with a view to framing suitable regulations 
for design. He said that some time ago he 
carried out a series of tests on twenty-two 
welded steel frames made by different makers, 
the idea being to determine the scatter of 
the results and the effect of maximum 
scatter. As it was impossible to test a steel 
structure to destruction, control must be 
based partly on visual tests of the material 
used and, secondly, on such a series of tests 
as he had been carrying out. He showed 
slides of the results expressed in statistical 
form and indicated how near it was possible, 
in this way, to get to an estimate of the 
strength of the frame. He claimed that 
most of the variations would not have been 
shown up by other than statistical methods. 
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Mr. KR. A. Fairthorne (Royal Aircrag 
Establishment) said that in all matters of 
this kind—and others—it was absolutely 
essential for the worker to know explicitly 
what his argument was. That applied 
whether statistics were being used or not 
If that were not done, then absurd result, 
would be obtained. Many years go th, 
value of statistics was appreciated at the 
Royal Aircraft Establishment an they 
continued to make consistently larger and 
larger use of it as time went on. The simplest 
application had shown in many cases how it 
was possible to increase the uniforiiity of 
the product, with better results than those 
obtained by increasing its strength. | 'inally 
he put in a word for the Royal Aircraft 
Establishment and the National Pi ysicaj 
Laboratory for the work they had done on 
this question in recent years. 

The President, bringing the discussion to 
a close, said that in the application of statis. 
ties to engineering problems it was essential 
for the engineer and the mathemuticiay 
to understand each other’s point of view, 
This raised the whole question of clarity of 
expression. The engineer must explain to 
the mathematician the factors that were 
really pertinent and why they were pertinent, 
whilst the mathematician must explain to the 
engineer why certain conclusions had been 
arrived at. If that were done with sufficient 
clarity, the engineer would have confidence 
in taking the action which appeared correct. 
This would enormously increase the efficiency 
of the process. The engineer had to take the 
responsibility for any action taken and it 
was therefore very important that he should 
have confidence in acting on what the 
statistician recommended. 


(To be continued) 


Trolleybus Braking 


N trolleybus braking systems having a 

connection between the power supply circuits 
and the armature, when using the rheostatic 
brake, there is the possibility of a fault estab- 
lishing motoring conditions likely to cause a 
serious accident. To eliminate this risk 
Crompton Parkinson, Ltd., Astor House, 
Aldwych, London, W.C.2, has developed an 
arrangement known as “ controlled rheostatic 
braking.” 

This system has been introduced after a 
close study of electric braking requirements 


and allows for a reduction in weight for the 
same nominal rating and temperature rise. 
With series motors the problem hitherto 
has been to provide efficient electric braking 
which can be controlled to limit the maximum 
braking effort to a definite value preventing 
damage and wear on the back axle. The ideal 
system would give a brake effort that is constant 
from maximum speed to stop, but although such 
a system cannot be realised in practice, a very 
near approximation can be obtained with 
equipment which provides for the braking 
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FIG. 1—SIMPLIFIED CIRCUIT FOR CONTROLLED RHEOSTATIC BRAKING 


pany of America and the publication of 
that company’s work in the 1920’s brought 
a greater appreciation of the value of the 
method in this country. That work led the 
British Standards Institution to produce a 
book, for which Professor Pearson was 
responsible, and this gave a great impetus 
to the use of statistical methods in industry 
generally. Many engineers did not under- 
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and the methods adopted to meet them in 
the past, from which it appears that the advan- 
tages claimed for regeneration have been 
difficult to realise in practice. First, there 
is the problem of dealing with voltage 
surges associated with regeneration. Secondly, 
regeneration involves the use of a compound 
motor instead of the plain series motor, which 
is more effective for traction purposes inasmuch 
as it gives a higher tractive effort at starting 
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Fic, 2—TYPICAL MOTOR CHARACTERISTICS 


effort being maintained until the vehicle speed 
is below 8 m.p.h. This characteristic is a main 
feature of the Crompton-Parkinson control 
scheme. It is based on the principle of con- 
trolled rheostatic braking, with the series 
field used as a decompounding winding during 
braking, to effectively limit the braking charac- 
teristic to the predetermined value. 

The characteristics of the system, shown in 
Fig. 3, compared with those of two other 








1948 


Aircraft 
iters of 
‘olutely 
Plicitly 
‘pplied 
T Not, 
results 
20 the 
at the 

they 
T and 
Mplest 
how it 
‘ity of 
those 
inally, 
ircraft 
Lysical 
Ne on 


on to 
itatis. 
ential 
tician 
View, 
iby of 
in to 
were 
nent, 
0 the 
been 
cient 
lence 
Tect, 
eney 
® the 
id it 
ould 
the 


the 


erto 
king 
num 
ting 
deal 
rant 
uch 
ery 
vith 
cing 


xl 
in 


‘ol 















(ct. 8, 1948 


methods, provide satisfactory braking per- 
formance. With controlled dynamic braking 
the curve is too steep, so that at low speeds 
insufficient braking is available, while at high 
gpeeds the stress on the back axle is excessive. 
the stabilised rheostatic system has a limited 
maximum value, but tends to be too low at the 
higher speeds, whereas controlled rheostatic 
praking maintains steady braking effort over 
, wide range of speed. 

The general arrangement of the scheme is 
shown in Fig. 1, and typical motor character- 
istics aro reproduced in Fig. 2. Two different 
rates of braking are available both giving 
smooth braking, but limited to fixed maximum 
values to prevent strain to the transmission. 

The main motor field has a large series wind- 
ing to give high torque for starting. During 
motoring the shunt current is limited to about 
3.5A, and regeneration cannot occur with 
vehicle speeds less than 30 m,p.h. For higher 
speeds, and during braking, the series field is 
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FiG. 3—-BRAKING CHARACTERISTICS 


diverted. Referring to Fig. 1, at starting the 
contactors S1, LP and LN are closed, Fl and 
F2 being open. The motor is thus connected 
across the line (with full series field and part 
shunt field excitations) in series with the 
maximum starting resistance. To accelerate, 
the resistance is cut out in steps until the motor 
is running at full field. The speed is then further 
increased by reducing the field current, and 
finally by closing F2, which diverts a greater 
part of the series field current. To establish 
electric braking, the line contactors LP and LN 
are opened, and B and FI are closed. The full 
shunt excitation is obtained by closing S81 
and S2 contactors to connect the shunt winding 
directly across the line. This shunt field excites 
the machine which generates a current circulat- 
ing through part of the main starting resistance, 
and partly through the series field, diverted by 
a resistor. As this current increases, the series 
field ampere-turns oppose the shunt field 
ampere-turns, and in this way stabilise the 
braking effort ; that is to say, above a certain 
minimum speed the braking effort is constant, 
as shown on the characteristic curve. To obtain 
a higher rete of braking the decompounding 
effect of the series field is reduced by further 
diverting it by closing F2 so that current then 
balances at a higher value. It should be noted 
that no further resistances are required to 
control a normal series motor, and by utilising 
the two-point tapping system of the field 
diverter resistance, a wide range of braking 
values is obtainable, 

The heating effect of the braking current on 
the series winding is so small, since only a 
proportion of the current flows through it, 
that it does not increase the temperature-rise 
of the machine. The shunt and main circuits 
are kept separate, no attempt being made to 
feed the shunt winding through the braking 
resistance circuit. The braking characteristic 
of this machine is particularly suitable for 
norinal trolleybus axles, since there is a reduced 
strain on the axle at the higher speeds. 

To compensate for the increase in the resist- 
ance of the shunt and series winding as the 
temperature rises, the series field diverter 
resistances are made of very low-temperature 
coeflicient material, so that as the shunt current 
falls, the percentage series decompounding 
current also falls, which tends to keep the 
braking effort constant in spite of varying 
temperatures. 
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Commercial Motor Transport Exhibition 


No. Il—(Continued from page 336, October 1st) 


UITE a brief tour round the stands of the 
main vehicle manufacturers at the Com- 
mercial Motor Transport Exhibition now open 
at Earl’s Court is enough to show convincingly 
that design has advanced greatly during the 
years since the last exhibition was held. Design 
for export has been obviously a main considera- 
tion in the minds of the makers, for both in 
chassis and bodywork sections of the exhibition 
there is hardly a stand which has not something 
new to offer specifically made to suit overseas 
conditions. 

Many new designs of oil engine are exhibited 
for the first time. The interesting Fodens 
engine described below works on the two-stroke 
cycle ; Leyland and Sentinel show under-floor 
arrangements for oil engines, whilst there are 


pump, combustion chamber and engine mount- 
ing design. 

Corresponding improvements are noticeable 
in the other components, such as gearboxes, 
brakes and axles. Gearboxes in general are 
stronger and lighter, with constant-mosh gears, 
and are easier to control. In the epicyclic 
gearbox, operation is frequently by air pressure. 
Assisted operation of controls has advanced 
so far that on the Daimler stand is shown a 
double-deck bus which has hydraulic assistance 
for steering, gear changing, foot and hand 
brakes, and for operating the vehicle doors. 
With the object of improving the springing, 
the Associated Equipment Company has 
designed a stabiliser—to which we referred 
last week—which allows softer springs to be 
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Fic. 9—CROSS-SECTION THROUGH 4:1-LITRE TWO-STROKE OIL ENGINE—-FODENS 


a number of new oil engines with outputs of 
around 75 b.h.p. for vehicles of the 5-to-7-ton 
class, which hitherto have usually been 
propelled by petrol engines. In the heavier 
class there are several entirely new vertical, 
six-cylinder engines with outputs up to 150 
b.h.p. In all these units fuel consumption has 
been materially improved and greater smooth- 
ness of running has been secured by various 
refinements including careful attention to fuel 





fitted without detracting from the stability 
of a vehicle when rounding corners. 

We continue below an account of some of 
these technical improvemeats. 


FopEns, Ltrp. 


For more than fifty years Fodens, Ltd., of 
Sandbach, Cheshire, has been well known, in 
the early days with the over-type steam wagon 
and latterly with diesel-engined vehicles. That 
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the firm is progressive is shown by the exhibits 
of a newly designed six-cylinder, two-stroke 
pilengine, which, with a.swept volume of only 
4-1 litres, is designed to give 126 b.h.p. at 
Coupled with a fuel consumption 


9000 r.}).m. 


FIG. 10—SIX - CYLINDER TWO-STROKE OIL ENGINE—FODENS 


of less than 0-40 lb per b.h.p.-hr., the perform- 
ance figures are remarkable. On the road fuel 
consumption is quoted at 250 ton-miles per 
gallon for a test run with 19 tons gross load, 
20 m.p.h. average speed and a flat run. The 
total weight of the unit is 1100 lb, so that the 
output is 31 b.h.p. per litre and the weight 
8} lb per b.h.p. 

The engine is shown in Figs. 9 and 10. Two- 
stroke operation was chosen as offering the 
possibility of increasing power, reducing weight 
and size, and increasing smoothness and flex- 
ibility. The design is based on the Kadenacy 
principle of supercharged two-cycle compression 
ignition. A Roots type low-pressure air 
blower feeds air through a common air chest 
to ports at the base of each cylinder, the 
special arrangement giving a high degree of 
swirl to the air. The exhaust is scavenged 
through valves in the cylinder head. Fuel oil 
is injected into the cylinder by a C.A.V. pump 
through a single large-hole nozzle. The general 
construction of the engine is robust, with the 
crankcase and cylinder block cast in one piece 
in aluminium. ‘Wet liners are fitted, and 
through bolts tie together the main bearings 
and the cylinder heads. 

The bore and stroke is 85mm by 120mm, 
giving an exact swept volume of 4090 cubic 
centimetres, or 250 cubic inches. When 
developing full power at 2000 r.p.m. the brake 
mean effective pressure is 100 lb per square 
inch. Maximum torque occurs at 1500 r.p.m. 
and reaches 350 lb-ft, but a torque of 325 lb-ft 
is exceeded at all speeds from 900 r.p.m. to 
2000 r.p.m. Piston speed at 2000 r.p.m. is 
1575ft per minute. 


Morris COMMERCIAL Cars, Ltp. 


Export markets have been well studied by 
Morris Commercial Cars, Ltd., Adderley Park, 
Birmingham, 8, for a new range of 5-ton trucks 
with either diesel or petrol engines are shown 
on the firm’s stand. To make them suitable 
for all types of overseas duties they incorporate 
improved cooling arrangements by the use of 
copper-gilled radiators, insulated cabs for 
comfort in extremes of heat and cold, rustproof- 
Ing to withstand tropical humidity and improved 
fuel filters for desert conditions. 

Without a doubt the chief interest centres 
on the new diesel and petrol engines which have 
been developed as alternatives for these 
vehicles. The diesel engine is a six-cylinder 
unit of 4} litres capacity which has been 
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designed to give 75 b.h.p. at a governed speed 
of 2400 r.p.m. Its design is based on Saurer 
experience and it has been under development 
by Morris-Commercial since 1937. 

The lay-out and construction of the unit is 
shown in the sectional 
drawings reproduced on 
the opposite page. 
Combustion takes place 
by direct injection into 
a toroidal-shaped cavity 
cast in the crown of the 
piston, the injectors 
spraying a conical film 
of fuel ‘in a direction 
which is tangential to 
the upper edges of the 
piston cavity. The 
shape of the cavity, 
combined with the dis- 
position of the air inlet 
port and injector, are 
claimed to produce a 
dual type of turbulence, 
leading to high com- 
bustion efficiency and 
low fuel consumption. 
Specific consumption 
figures are not given, 
but a road fuel con- 
sumption of 20 m.p.g. 
on the 5-ton truck is 
mentioned. 

The main crankcase 
and water jackets are 
in one piece in the 
form of a silicon alloy 
casting, which also car- 
ries the top halves of 
the seven crankshaft bearings. Main and 
connecting-rod bearings are of lead-bronze, 
pre-finished so as to obtain interchangeability 
without the need for finishing after assembly. 
Cylinder bores are detachable with interchange- 
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ratio on the petrol-engined truck has been 
increased to 6-714 to 1 as standard, giving a 
higher cruising speed. Three main bearings 
are used for supporting the petrol engine 
crankshaft, with crankshaft journals 2%in 
in diameter. The bearings are pre-finished 
steel shells, in halves, white-metal lined, giving 
full interchangeability. Exhaust valves seat 
on renewable inserts. 


AntHony Hoists, Lrp. 


A hydraulically operated tail-board which 
also acts as a lift for loading and unloadng 
lorries was one of the new exhibits of Anthony 
Hoists, Ltd., Braintree Road, South Ruislip, 
Middlesex, makers of tipping gears and steel 
bodies. Its operation will be clear from the 
accompanying illustration, Fig. 11, showing the 
tail-board in, its mid-lift position. When 
down, the tail-board rests directly on the ground 
and goods may be loaded on to it from the back 
or from either side. A control within easy 
reach of the loader permits the tail-board to 
be raised, lowered or held at any desired height. 
When at the level of the lorry floor the tail- 
board stops automatically and is secured by 
latches, whereupon the load can be moved 
into the lorry. The operator may, of course, 
go up with the load, and usually does so, making 
the loading of a vehicle a one-man job. When 
loading is completed, the tail-board can be 
hinged upwards and secured in the usual way. 

Power for the hydraulic mechanism is 
obtained from a power take-off from the 
vehicle gearbox driving a hydraulic pump 
through a shaft. A pipe conveys oil under 
pressure to the control valve at the rear. of the 
vehicle, and to a cylinder 5in in diameter, 
within which is the piston operating the tail- 
board. The tail-board is of strong but light 
magnesium alloy construction, and is supported 
by tubular steel! lifting arms equipped with 
bronze bearings running on trunnion shafts. 





FIG. 11—HYDRAULIC TAILBOARD LOADER—ANTHONY HOISTS 


able wet liners, located in the base of the main 
water jacket and held in place at their upper 
ends by the cylinder head. Overhead valves 
are operated through push rods and rockers. 
A torque of more than 2000 lb-in is developed 
smoothly between 1000 r.p.m. and 2250 r.p.m. 
on this new small engine, largely .as a result of 
its six-cylinder construction. 

The new petrol engine is a long-stroke unit 
with four cylinders of 100mm bore and 120mm 
stroke, designed to produce 80 b.h.p. at 3000 
r.p.m. It has side valves, and follows outwardly 
the appearance of previous petrol models. A 
gcod torque characteristic results from a 
compression ratio of 6 to 1 coupled with the 
long stroke, and in consequence the rear axle 


The linkage, of course, is such that the tail- 
board remains horizontal at all stages of its lift. 


(T'o be continued) 


—_>—_____ 


GOVERNMENT DEPARTMENT ELECTRICAL SPECI- 
FICATIONS.—The Committee on the Standardisation 
of Electrical Cables and Wires for Government 
Services has recently issued a revised version of 
G.D.E.S.10: Flexible Electric Cords. The chief 
amendments concern the inclusion of G.D.E.S.16 
and 25 for insulant and sheathing rubber, respec- 
tively. A number of other minor changes have 
been made in the text and in the tables. Copies 
can be obtained from H.M. Stationery Office, 
price 3d. 
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AUTOMATIC ANGLE STATION 
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Aerial Ropeway at Cornelly Quarry 


HEN the Cornelly Quarries, near Porthcawl, 
South Wales, were being reorganised and 
re-equipped, the Guest Keen Baldwins Iron and 
steel Company, Ltd. (now the Steel Company 
of Wales, Ltd.), decided to install a ropeway as 
the easiest and cheapest means of conveying the 
limestone from the quarries to a point from 
which it could be readily conveyed by road or 
rail to the company’s steelworks. A scheme 
ut forward by R. White and Sons (Engineers), 
Ltd., of Widnes, Lancs, was accepted and that 
company designed, equipped and erected a 
complete system in 1946. 
This ropeway, illustrated below and on 


right round the circuit without the assistance of 
power, manual or otherwise. On their reaching 
the rail the incoming empty buckets are auto- 
matically disengaged from the hauling rope to 
run by gravity along the rail and round the 
return loop to the loading positions beneath the 
chutes. Special buffer gear can be set up at the 
selected chute to stop the buckets automatically 
in the correct position for filling. When filled, 
the buckets are released by the man in charge 
pulling a lever and they travel by gravity to 
the end of the rail. At this point the buckets 
are automatically engaged with the hauling 
rope just before passing on to the carrier rope. 
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are fitted with long and short releasing handles. 
At four points on the running rail over each 
compartment of the main hopper, two on the 
incoming and two on the outgoing sides, is a 
hand lever-operated tipping gear. This tipping 
gear has a neutral, inoperative position and two 
operating positions. In the first operating 
position the gear actuates the release handles of 
all buckets, and in the second position those of 
the long-handled buckets only. When the rope- 
way is conveying one size of limestone only the 
tipping gear on a selected compartment is set 
in the first operating position to empty aill 
buckets. When two grades of limestone are 
being conveyed for discharge into two different 
hopper compartments the grades are put into 
long and short-handled buckets respectively. 
The tipping gears over the selected hopper 
compartments at the return terminal are set 
for actuating the appropriate long and short- 
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the opposite page, is 3090ft long and is of the 
bi-cable type with separate carrying ropes and 
hauling rope. It has a capacity of 150 tons per 
hour in 25-cwt net loads of limestone, with a dis- 
patch rate of 120 loads per hour, and with a haul- 
ing rope speed of 280ft per minute. The carriers 
and buckets are spaced 140ft apart along theline. 
A slight gradient of about 1 in 36 is in favour 
of the load, so that very little power is required 
for driving the system. The carrying ropes are 
of locked coil construction and the hauling rope 
is of the flattened strand type. The inter- 
mediate steel standards supporting the cables 
vary in height from 10ft to 57ft 6in and each is 
fitted with carrying rope saddles of the rocking 
type. The hauling rope supporting rollers on 
the standards are mounted on ball bearings. 
At various points along the line protective 
netting of special design and construction is 
provided over roads and railways. 

When laying out the system the designers had 
to take into account the necessity for keeping 
separate the different grades of limestone being 
transferred from the loading to the discharge 
terminal. To make this possible the storage 
capacity at each end of the ropeway has been 
divided into five separate hoppers and a simple, 
effective means of selective filling and emptying 
of the buckets has been installed at both stations. 

The loading station at the top end of the 
ropeway is 135ft long. Each of the hoppers 
situated in it has two discharge chutes at the 
base, throygh which the flow of material is con- 
trolled by hand lever-operated valves. The 
ropeway proper terminates at the entrance end 
of the station, where the incoming empty 
buckets run off on to the outer section of an 
overhead support rail. At the innermost end 
of the station the rail loops back and runs 
adjacent to the mouths of the hopper discharge 
chutes, to connect eventually with the outgoing 
carrier rope. From the point of bucket 
admission from the ropeway to the point of exit 
the support rail has a steady drop, which is 
designed to permit the buckets to gravitate 
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CORNELLY QUARRY ROPEWAY 


On both the incoming and outgoing sides of the 
loading station an adjustable, spring-loaded 
braking system fitted to the support rails auto- 
matically operates to control the speed of the 
buckets. 

Set on the centre of the return loop at the 
innermost end of the loading station is the 
hauling rope driving gear. A 7ft diameter rope 
driving wheel is driven at a speed of 13 r.p.m. 
by a 15 h.p. slip-ring induction motor through a 
reduction gear unit and reduction bevel gears. 
In case of emergency push buttons situated 
at the loading and unloading terminals of 
the system can be depressed to stop 
the main driving gear. When the motor is 
stopped a 12in diameter magnetic brake comes 
into effect to hold the drive stationary. To 
facilitate control, telephone communication is 
provided between the two terminals, the tele- 
phone and other control lines being carried on 
catenary wires slung from the ropeway towers. 
At two automatic angle stations between the 
loading and return terminals the buckets pass 
without being disconnected from the hauling 
rope or being stopped or handled in any way. 

The automatic return and discharge terminal 
at the lower end of the ropeway adjoins an 
automatic angle station, at which the ropeway 
proper ceases and the buckets run off on to 
overhead fixed running rails. This station, a 
photograph of which we reproduce, is 114ft 
long and the bucket rail is set 12ft above a 45ft 
high steel storage hopper. The hopper is divided 
into five compartments, each with a capacity 
of 300 tons of material. Two discharge chutes 
at the base of each storage compartment are set 
a sufficient height above an adjoining roadway 
for the loading of lorries or railway wagons 
below. 

At the discharge terminal equipment is 
installed for the selective tipping of the various 
grades of limestone into the respective compart- 
ments, both on the forward and return side of 
the rails. For selective tipping purposes the 
release gear on alternate buckets on the ropeway 
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handled buckets, and selective tipping is 
automatically effected. 

The ropeway started working early in 1947 
and we understand that it is performing the 
duties for which it was designed in a very satis- 
factory manner. In one week of its service it 
conveyed 11,000 tons of limestone from the 
loading station to the storage hoppers at the 
return end. 





British Standards Institution 

All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 


SIZES OF X-RAY FILM AND INTENSIFYING 
SCREENS 

No. 1443. This Standard is of importance to 
the medical profession and to all branches of engi- 
neering, as it specifies the size of X-ray film and 
intensifying screens, together with internal sizes 
of cassettes adopted for future use. The Standard 
was prepared at the request of the manufacturers 
of X-ray equipment and accessories, who found it 
necessary to achieve rationalisation of the many 
sizes which had come into use in this country for 
medical and industrial use, since those manufac- 
turers were also faced with the necessity of produc- 
ing equipment adapted for metric sizes for the 
export trade. 

The committee charged with this work has found 

‘it possible, by close consultation with the medical 
interests and the engineering interests concerned, 
to provide satisfactorily for all uses with a range of 
ten inch sizes and six metric sizes, the metric sizes 
serving also to meet the needs of foreign markets. 
These sixteen sizes will replace more than thirty for- 
merly in use in this country. The consequent saving 
to manufacturers of equipment accessories and 
material will ultimately be passed to the users, 
who will also experience the other benefits of 
standardisation. 

The Standard specifies minimum and maximum 
cutting sizes for X-ray film and intensifying screens, 
and also provides for a standard minimum size of 
cassettes ; care has been taken to ensure that films 
and screens of these sizes will be capable of satis- 

factory use in all existing equipment. Price 2s. 
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THE IRON AND STEEL BOARD 

Few people, with the exception of opti- 
mists in the ranks of Socialism, are likely 
to have been taken aback by the self-dissolu- 
tion of the Iron and Steel Board that was 
announced last week. That Board was origin- 
ally appointed to serve for two years, a 
period within which, it was apparently cal- 
culated, proposals for the nationalisation 
of the industry would at least have been 
laid before Parliament if they had not already 
become law. The terms of reference of the 
Board were predominantly concerned with 
the programme of development needed to 
modernise the industry, but included also 
the distribution of raw materials, the pro- 
duction, distribution and import of iron and 
steel products, price policy and the fixing 
of prices for controlled products. The two 
years envisaged for the life of the Board 
have now passed and a very large part of 
the plans for the development of the industry, 
originated by the [ron and Steel Federation 
during the war, has already been approved 
and much work upon carrying out the plans 
has already started. Now, out of its original 
membership of seven, only two, Mr. Lincoln 
Evans, Secretary of the Iron and Steel 
Trade Confederation, and Mr. Ambrose 
Callighan, President of the National Union 
of Blastfurnacemen, are willing to serve 
upon it for another year as requested by the 
Minister of Supply. The reason for the 
desire of the other five members, Sir Archi- 
bald Forbes, Mr. G. H. Latham, and Mr. R. 
Mather, the Chairman of the Board and 
representatives of the steel industry 
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respectively, and Sir Wilfred Ayre and Sir 
Alan Barlow, independent members, not 
to continue, lies in the now close 
prospect of the introduction to Parliament 
of a Bill to nationalise the industry. 

It will be remembered that when the 
Board was first set up no one from within 
the industry, apart from union members, 
could be found to sit upon it unless in its 
terms of reference all connection with prepara- 
tions for nationalisation were removed. 
Now, despite the fact that no alteration of 
the terms of reference seems to have been 
contemplated, but only because’ the 
discussion of nationalisation lies close 
ahead, the three members of the Board 
connected directly with the industry and, 
significantly, the two independent members 
also, prefer to serve no more. Presumably, 
for the Government undoubtedly desired 
that the Board should continue in being until 
the projected nationalisation took effect, 
an attempt was made to find others willing 
to take the places of those now about to 
leave the Board. If so, it proved impossible to 
find any within the industry and with suffic- 
ient experience, willing to undertake the 
work. The whole situation in fact is sig- 
nificant of the change that has taken place 
in the last two years. It is clear enough that 
opinion within the industry and amongst 
those indirectly connected with the industry, 
always opposed to nationalisation, has har- 
dened still further against it. But cannot a 
further and more important conclusion be 
drawn? The Government is now in the 
position that it cannot find men to serve 
on a national board whose terms of reference 
would be unexceptionable were nationalisa- 
tion not in the offing. What chance then 
has it of finding men of sufficient eminence 
and with sufficient acquaintance with the 
problems of the industry to serve on a 
national body to be set up to control and 
direct the industry after nationalisation ? 
The other nationalisation measures that have 
already been put into effect were carried 
through not, indeed, without opposition, 
but without embittered and unanimous 
opposition. Once convinced that the Govern- 
ment really “ meant business,” the industries 
concerned co-operated in advising the 
Government upon methods to be followed 
to bring about their own demise as private 
enterprises, and the Government was never 
wholly at a loss to find eminent men, within 
the industry concerned, either favourably 
inclined to nationalisation, or at least not 
so much opposed to it that they would 
refuse to take a part in its administration 
when it was nationalised. Clearly, it is 
going to be far different with the iron and 
steel industry. Neither the Iron and Steel 
Federation nor any of its individual members 
seem likely to prove similarly co-operative. 

Our sympathies undoubtedly lie with the 
industry and opposed to the Government. 
We do not believe, for reasons that we stated 
two years ago, when the subject first came 
under discussion, that the iron and steel 
industry is one that could satisfactorily be 
operated nationally. But quite apart from 
the arguable merits and demerits of national- 
isation is this a time when such a proposal 
ought to be discussed in Parliament? The 
recovery of this country from its present 
insecure economic state depends predomi- 
nantly on two industries, those of coal and 
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of iron and steel. At the time when th 
Labour Government first came into power 
there was unrest amongst thi miners 
and grave dissatisfaction with conditions 
If coal output was to be raised, changes haq 
to be made in that industry and made quickly, 
Immediate nationalisation, however ‘an 
might be argued against it, was calculated 
to improve the temper of the miners. By 
no such argument applies to the iron ang 
steel industry. In that industry such elatiye 
contentment reigns about working conditions 
that a strike or a ca’canny movement seems 
almost inconceivable. The consequence js 
seen in the remarkable sustained inproye. 
ment in output of iron and steel products 
since the war that contrasts so strikingly 
with the sluggish improvement of the 
output from the nationalised mines. Nor, 
to judge from the opposition of the Iron 
and Steel Trades Confederation to pro- 
posals before the T.U.C. at Margate 
for immediate nationalisation of the 
industry by decree, is there much impatience 
amongst the men to be nationalised. No real 
urgency thus exists for the nationalisation 
measure to be placed before Parliament. 
Might not its presentation to Parliament 
be therefore delayed until after the forth. 
coming general election due in less than 
two years’ time? For, supposing that the 
measure is actually forced through the 
present House, it seems unlikely that it can 
become law until very shortly before the 
election. Were the election then to prove 
unfavourable to the present Government, 
is it reasonable to suppose that the new one 
would put into force a measure which had 
not already become effective and which it 
believed to be obnoxious? In fact even 
if the nationalisation measure is presented 
to the present Parliament only the approach- 
ing general election can decide whether it 
shall become effective. 


POWER FROM THE WIND 


For centuries, as long as water was the 
only competitor, winds served the simple 
needs of man for mechanical power, filling 
the sails of his ships and driving his wind- 
mills. But overwhelming competition came 
with the industrial revolution in the shape of 
steam partnered by cheap and plentiful 
coal. Thereafter engineering and economics, 
marching hand in hand, found little use for 
so intractable a medium as wind power, 
which, unlike steam, could not be generated, 
controlled and used when and where it was 
wanted, and, unlike water, could not be 
stored by piping, pumping or impounding. 
Only countries that lacked cheap supplies 
of coal, water power, or oil continued to 
give any serious attention to wind power. 
Denmark, for example, remained alive to the 
potentialities of wind as a _ source of 
mechanical energy that is independent of 
fuel and, as long ago as 1891, she established 
an experimental station with the object of 
evolving an economical wind turbine for 
farm use. There turbines ranging in size 
from 10kW to 50kW were developed by 
Professor La Cour, who was perhaps the first 
engineer to solve the important problem of 
conserving wind power by converting it 
into electrical energy for storage in batteries. 
In spite of the fact that the wind was a fickle 
source of power, large numbers of similar 
turbines were produced for generating elec- 
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tricity in 1914-18, and again in 1939-45, 
when coal and oil were scarce and expensive. 
But the demand for wind power units 
diminished in times of peace, thus showing the 
influence of the availability and price of 
solid and liquid fuels on the fluctuating 
popularity of wind turbines. The same 
influence, to a lesser extent, can even be 
detected in Great Britain. Here a committee 
has been set up by the Electrical Research 
Association to study the technical and 
economic aspects of large-scale wind power 
generation. Cannot this action be inter- 
preted as a gentle reminder that cheap and 
abundant supplies of coal can no longer be 
taken for granted in Britain ? 

So unused have engineers become to 
considering seriously the possibility of 
generating power in bulk from the wind that 
it may be instructive to refer briefly to recent 
experience. Apart from Denmark, Germany, 
Russia and the U.S.A. few countries have 
shown much interest in the subject and prac- 
tical experience is thus limited. But German 
engineers have been attracted by the pros- 
pects of wind power for more than twenty 
years, and have done a good deal of aero- 
logical research; they have studied the 
economics of pumped water storage and pro- 
duced a number of interesting designs for 
large installations with capacities varying 
from 5000kW to 60,000kW. As far as is known, 
however, none of these schemes has been 
fully translated into practice. For experience 
based on full-scale projects as distinct from 
purely speculative proposals we must turn 
to installations in Russia and America. In 
1931 the Russian central wind energy insti- 
tute built a 100ft diameter twin-blade pro- 
peller turbine on a 100ft tower near Yalta. 
This turbine drove, through wooden gearing, 
a 100-kW induction generator which was 
paralleled through a 20-mile line to the 
20,000-kW steam station at Sebastopol. 
Under wind conditions represented by a 
mean annual velocity of 15 m.p.h. the 
average power generated was 32kW through- 
out the year, during which 279,000 units 
were sent out. The operational results 
appear to have proved so satisfactory that 
other projects have been launched. American 
experience has been on a scale more com- 
mensurate with the generation of large 
outputs. A very complete account of the 
American project is given in Palmer C. 
Putnam’s book, Power from the Wind. 
The Smith-Putnam wind turbine was a 
venture sponsored under private enterprise 
by the S. Montagu Smith Company, with the 
aim of exploring the technical and economic 
aspects of large-scale wind generation. Exten- 
sive wind research formed a basis for the 
design of a 1250-kW turbine which had two 
blades with a swept diameter of 175ft. 
As with the Yalta turbine, regulation was 
by pitch control, but an improvement in yaw 
control was effected by the use of a servo- 
mechanism responding to the movement of 
asmall yaw vane. The synchronous generator 
was coupled hydraulically to the turbine and 
experience of parallel operation was obtained 
by connecting to the Central Vermont Public 
Service Corporation’s supply system. From 
October, 1941, until March, 1945—when 
one of the blades failed and brought the 
experiment to an end—a comprehensive 
test programme was carried out. Operating 
under various conditions the turbine gene- 
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rated up to 1500kW in winds of 70 m.p.h., 
and was exposed, while not operating, to 
winds of 115 m.p.h. without experiencing 
trouble through vibration, icing of the blades 
or speed regulation. 

The comparative success of the Russian 
and American plants, more particularly the 
latter and larger, makes it clear that there 
are no structural problems in the building 
or operation of a large wind-operated power 
plant that have not already been solved, 
or that are likely not to prove tractable. But 
there remain two other problems. First, 
despite the work of meteorologists, experience 
has revealed that far too little is as yet known 
about the detailed behaviour of the wind as a 
potential source of power in various parts 
of the world. That is a deficiency which, 
given the will towards investigation, would 
yield to careful scientific study, the value of 
which might incidentally be not confined only 
to power generation. The need for a survey 
(if wind power is to be seriously considered) 
is revealed by the fact that there exist no 
reliable estimates that could be used even 
as a first approximation in assessing the 
total amount (still less the world distribu- 
tion) of wind power that can usefully be 
tapped. More specifically estimates and 
assumptions made in 1939 about conditions 
in Vermont were so far out that the Smith- 
Putnam turbine generated only 1200 units 
per kilowatt per year, less than a third of 
the anticipated output. Secondly, there is 
the subject of capital cost to be considered. 
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The American trials showed a substantial 
gap between the installation cost of the 
Vermont plant, 190 dollars per kW, and tiie 
125 dollars per kW which the supply cor- 
poration could afford to pay for plant 
generating energy at about 0-6 cents a 
unit. The sponsors believe that various 
major design modifications, such as the 
elimination of gears and of the hydraulic coup- 
ling, together with minor refinements, could 
result in an installed cost of 100 dollars per 
kW, but to put these proposals to the test is 
beyond the unaided financial resources of a 
comparatively small company. Since a com- 
mittee has been set up here by the Electrical 
Research Association to study the matter it 
is clearly believed that there may be possi- 
bilities for wind power generation in this 
country. Unfortunately, the regions more 
likely than others to be able to generate 
wind power on a commercial scale with 
outputs of some 5000kWh per kW appear 
to lie in the North of Scotland and the 
Shetlands, far away from large consuming 
centres. But too little is known about the 
possibilities either to permit us to venture 
upon further speculations or to allow us to 
decide whether the investigations now to be 
undertaken are likely, in the longer run, to 
prove worth while. No doubt the first 
objects of the committee will be confined 
to the making of detailed surveys of the 
behaviour of the wind in areas selected 
as likely to prove suitable for power 
generation. 


Literature 


Involute Gears. By W. Steeps. London: 

Longmans Green and Co., Ltd. Price 18s. 
In the preface to this book, Mr. Steeds 
describes with engaging simplicity the 
defects of existing books on the subject, 
and states as his objective “a properly 
balanced book suitable in scope, treatment 
and price” for students, apprentices, 
draughtsmen, designers and inspectors. If 
in turn his own work be found to be the 
subject of criticism, he may derive some 
consolation from the thought that his task 
was impossible of achievement. 

The limitation of price has restricted the 
scope of the book to spur and helical gears, 
although to the initiated the title suggests 
that it may also cover spiral, worm and other 
types of gear. Within his chosen field the 
author deals successively with the funda- 
mentals and tooth proportions of spur gears, 
cutting, finishing and measuring machines, 
the geometry of involute spur gear teeth, 
the properties and cutting of helical teeth, 
and with the strength of spur gears, to a 
length of 190 pages of text supplemented 
by a detailed statement of contents, lists 
of symbols and index. The chapters on 
cutting, finishing and measurement include 
illustrations and descriptions of many of 
the more commonly used machines and 
instruments, and are clearly designed to 
explain the principles underlying their con- 
struction rather than to provide practical 
instruction in their use. For example, when 
dealing with the hobbing of helical gears, the 
choice of the hand of hob to be employed 
signifies to the author only the difference 
of a plus or a minus sign in a formula, whereas 
in practice rather more is involved; but 


where space is limited, some omissions or 
brevity of treatment must be expected. 
The statement, elsewhere, to the effect that 
the axial section of a hob corresponds to a 
rack is, however, indefensible. 

It is unfortunate that the author has not 
accepted more largely the conventions in 
regard to terminology and notation which, 
developed and used by earlier contributors 
to this journal, also figure in British Standard 
Specifications and are in common use in the 
industry. Examples are number of teeth 
in contact (contact ratio), chordal pitch 
(chordal thickness), but there are many 
others, and it can only be confusing to the 
new reader to find n and N used for numbers 
of teeth, when the B.S. Specifications use 
¢ and 7’, and reserve n and N for revolutions 
per minute. 

It is, however, on the question of the 
balance of the theoretical treatment that 
the criticisms of a practical gear designer 
and maker must fall most heavily. For, 
after accepting a heavy limitation on scope 
and space, it is disappointing to find eight 
pages devoted to the quite obsolete Lewis 
formula, two and a half pages to the deriva- 
tion of a formula which can be rigidly and 
clearly proved in one-third of that space, 
and many pages, in the aggregate, sacrificed 
to the derivation of formule in involute 
geometry (including the length of an involute) 
in forms that no gear designer will ever need. 
There are five pages on involute measuring 
instruments, but no examples of the measure- 
ment of adjacent and cumulative pitch 
errors; a whole chapter on gears at non- 
standard centre distance, but no adequate 
treatment of the simple but illuminating 
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artifice of the correction coefficient. In 
short. this book seems lacking in discrimina- 
tion between what is essential and what is 
merely of academic interest. 


SHORT NOTICES 


The Model Railway Hobby. By M. H. 
Binstead. London: Percival Marshall and 
Co., Ltd. Price 10s. 6d. net.—This is a book 
which every model railway enthusiast will want 
to read, and it forms a useful addition to the 
many books published on the subject of models 
by Percival Marshall and Co., Ltd. It contains 
a mass of helpful information and useful 
guidance for railway model makers of all degrees 
from the amateur in his first stages to the old, 
experienced hand. No attempt is made to 
give detailed instructions with accurately 
dimensioned drawings, &c., for the author has 
primarily set out to suggest to the reader the 
principles upon which he might well base his 
method of lay-out. Thus stimulated the model- 
maker is left to find his own solution to the 
various problems which may arise. In achieving 
his object of helping the reader to discover a 
path which will give him what he most desires 
from the hobby, and presenting the basic facts 
in a concise simple form, the author has pro- 
vided an interesting and entertaining book. 


Technical Optics. Volume I. By L. C. 
Martin, D.Sc., &e. London: Sir Isaac Pitman 
and Sons, Ltd., Parker Street, Kingsway, 
W.C.2. Price 40s. net.—This is the first of two 
volumes comprising a revised and enlarged 
edition of ‘‘ An Introduction to Applied Optics,” 
which was published some years ago and is now 
out of print. It is based on a lecture course in 
technical optics given to post-graduate students 
at the Imperial College of Science and Tech- 
nology, London. The first volume deals with 
the following general aspects of the subject :— 
Elementary theory, paraxial theory of optical 
systems, light as wave motion, the optical 
image and its defects, the eye and physiological 
optics, physical optics, the properties of radia- 
tion in regard to matter, optical glass and the 
production and testing of lens systems, and 
spectacles. The proposed second volume will 
deal mainly with specific instruments. 


Letters to the Editor 


( We do not hold ourselves responsible for the opinions of 
our correspondents) 
STANDARDISATION OF WORDS AND 
ABBREVIATIONS 


Sm,—I have read with great interest the 
letters from Mr. W. O. Skeat and Mr. Roy F. 
Hayman in your issues of September 17th and 
24th. 

They have done much to confirm my opinion 
that there is a need for standardisation in this 
field, but they have also convinced me that no 
standardisation will be possible without some 
compromise of our personal likes and dislikes. 

May I invite your readers’ attention to a 
review in the September issue of Mechanical 
Engineering of a recent book, ‘‘ Scientific and 
Technical Abbreviations, Signs and Symbols,” 
by O. T. Zimmerman and Irvine Lavine. The 
reviewer describes the book as ‘‘ a compendium 
of abbreviations for writers and readers in 
science and engineering,’ and mentions that, 
among other things, it should “ serve to indicate 
the need that still exists for co-ordinating and 
integrating the work of groups that have 
given attention to this field of standardisation.’’ 

There is much to be gained by standardisa- 
tion in this field, and with the increasing use of 
American textbooks in this country and a 
broadening interchange of technical information 
between the two countries, the situation appears 
to demand nothing less than one common Anglo- 
American standard. 

A. F. Smrra 


Limpley Stoke. Commander (E), R.N. 
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Obituary 
SIDNEY GARCKE, C.B.E. 

ALL who are associated with the road trans- 
port industry will learn with particular regret 
of the death of Mr. Sidney Garcke, which 
occurred on October 3rd at Felhurst, Grand 
Avenue, Hove. He was the son of the late 
Mr. Emil Garcke, and was born in 1885. After 
completing his education at the University of 
London, Sidney Garcke became associated 
from the start of his business career with the 
automobile industry, and was responsible for 
the design and operation of one of the earliest 
types of motorbus to run in London. Later 
he took an active part in the organisation and 
development of numerous rural bus services in 
different parts of Great Britain. 

Mr. Garcke was a member of the first Council 
of the Institute of Transport, was a holder of 
the Institute’s Road Transport Gold Medal, 
and served with distinction as President of the 
Institute in 1934-35. He was also a member 
of the Institution of Mechanical Engineers, and 
a Renter Warden of the Worshipful Company 
of Pattenmakers. For many years Mr. Garcke 
was chairman of Thomas Tilling and Sons, Ltd., 
and of British Automobile Traction, Ltd., and 
at the time of his death was chairman of Dennis 
Brothers, Ltd., and of Electrical Press, Ltd. 
In addition, he was a director of British Electric 
Traction Company, Ltd., and Electrical and 
General Investment Company, Ltd. The 
C.B.E. was conferred upon him in 1941 in 
recognition of his services to road transport. 


SIR ARTHUR WHITTEN-BROWN 


WE regret to record the death of Sir Arthur 
Whitten-Brown at the age of sixty-two. He 
died at his home at Swansea on October 3rd. 
He was, of course, best known for being the 
navigator in the pioneer flight across the 
Atlantic in a Vickers ‘‘ Vimy ” bomber piloted 
by the late Sir John Alcock in 1919. 

Arthur Whitten-Brown was born in 1886. 
He served in the first World War, first in the 
Manchester Regiment and then in the Royal 
Flying Corps. After he left the Service he 
went into business and was for a number of 
years general manager in Swansea of the 
Metropolitan-Vickers Company. 

The historic Atlantic flight was from New- 
foundland to County Galway, and started at 
4.28 p.m. on June 14, 1919, ending at 8.40 a.m. 
the next day, time in the air being 16 h. 12 min., 
giving an average speed of 120 m.p.h. Flying 
conditions were very difficult owing to fog and 
thick cloud, and navigation was hindered by 
frozen instruments and wireless apparatus 
out of order for part of the time. The aircraft 
landed in a bog, mistaken for a level field. 
Aleock and Whitten-Brown won a prize of 
£10,000 which had been offered for the first 
transatlantic flight, and for his part Whitten- 
Brown was created a K.B.E. 


er os 


Hydro-Electric Station Costs 


MemBERS of the Dumbarton County Counci 
visited the Loch Sloy scheme of the North of 
Scotland Hydro-Electric Board on Wednesday 
of last week, and were addressed by Mr. Thomas 
Johnston, Chairman of the Board, who referred 
to the apprehension which had been expressed 
about the increased cost of producing hydro- 
electricity. It was true, he said, that costs had 
increased since pre-war years, but they had 
increased also in the production of electricity 
from steam coal stations to an equivalent figure. 
Constructional costs both for hydro-electric 
and steam power stations, Mr. Johnston con- 
tinued, had, like everything else, increased 
greatly since pre-war time, and at present were 
about 300 per cent of the 1936 price level. Once 
water power. stations were erected, however, 
they required no coal for continual refuelling, 
and after every allowance had been made for 
constructional costs the margin in favour of 
water power was still about 17 per cent com- 
pared with stations requiring to be fed from 
coal. Mr. Johnston went on to say that ques- 
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tions had arisen as to how far the Boardy 
productivity should be given either at cog, 
price or at less than cost price to one or ty, 
selected industries or selected firms in those 
industries. He explained that the North o¢ 
Scotland Hydro-Electric Board was Operating 
under an Act of Parliament which e: pressly 
enjoined it to provide for the needs of the 
Highland population. But, Mr. J: hnston 
declared, the Board was quite unanimou:: in the 
view that the provision of electricity at a 
reasonable price in Islay, Lewis, Orkney and q 
number of isolated places on the mainla:d was 
simply not possible unless profits co. ld be 
earned from the sale of bulk supplies to 1 {1 grid 
and elsewhere. Later in his speech Mr. Jol:nston 
said that the Board’s priority duty to upply 
private consumers in its area was being :.ipidly 
discharged, and new consumers were bei.» con. 
nected at a rate of 15,000 a year in the areg 
north and west of a line from the Firth «f Tay 
to Arran. He added that when the Sloy and 
Clunie stations came into operation it was jioped 
that—by 1950—there would be progressive 
reduction and elimination of electricity load 
cuts and staggering of hours in industrial and 
Central Scotland. 


Experimental Tank Work 


In the course of his Presidential Address to 
the Institution of Engineers and Shipbuilders in 
Scotland, which was delivered on Tuesday last, 
Dr. James M. McNeill referred, amongst other 
matters, to the success of the Conference of Ship 
Tank Superintendents, which was held in 
London last month. It should be observed, he 
said, that the conference wisely limited its 
survey by confining its deliberations to the study 
of four main items, the first and most important 
being skin friction. That subject, Dr. McNeill 
thought, made a strong appeal on account of the 
acute controversial position it occupied to-day 
in the field of hydrodynamics, and its import- 
ance in the extension of model results to full- 
seale values required no emphasis. It was 
hoped, Dr. McNeill continued, that the papers 
and discussions on that issue would finally be 
resolved to provide an internationally accept- 
able basis for experimental work and thus afford 
a true comparison between results from different 
sources. It was also desirable, Dr. McNeill 
considered, that more investigation should be 
carried out on the actual underwater surfaces 
of known types of ships, for it was in that 
direction that most improvements in economy 
of propulsion could be expected on the hull 
side, apart from the influence of the propelling 
machinery itself. 


—_— —»-———— 


European Coal Production and 
Allocation 


been 
Geneva a meeting of the Coal Committee of 
the United Nations Economic Commission for 


concluded in 


THERE has_ recently 


Europe. It was attended by representatives 
from seventeen countries of Eastern and 
Western Europe and from the U.S.A., and, 
amongst other matters, recommended a new 
system for coal and coke allocations to European 
countries. A resolution aimed at achieving 
a complete and efficient utilisation of European 
fuels was also approved, including a scheme for 
effecting European self-sufficiency in coking 
coals. The resolution concerning fature prin- 
ciples for coal allocation was based upon 4 
Polish proposal which pointed to the need for 
a gradual increase in European coal production. 
On this matter it was urged that the efforts 
made hitherto should be continued and inten- 
sified, and that the attention of Governments 
and international organisations should be drawn 
to the desirability of increasing the export 
availabilities of mining equipment, taking into 
account the legitimate home requirements of 
the exporting countries. The proposal also 
mentioned the néed for the provision of adequate 
funds for the purchase of mining equipment, 
and the need to facilitate the flow of mining 


supplies, 
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The Institution of Naval Architects 


No. Il—({Continued from page 334, October 1st) 


next paper to be read on Wednesday, 
Tie comes 22nd, was 
THE EFFECT OF SHAPE OF ENTRANCE ON 
SHIP PROPULSION 
By Professor Ir. L. Troost 





This paper deals with resistance and propulsion 
of coaster vessels, particularly the effect on the 

ropulsion components of wide variations in shape 
of entrance, keeping the shape of stern constant. 
The principal aim of the investigations was to find 
the effect of bow form on wake, optimum propeller 
diameter and quasi propulsive coefficient, this 
influence being generally neglected. 

The Chairman suggested that, having regard 
to the block coefficient, the model discussed 
was probably overdriven at speeds beyond 
about 8} knots ; it was therefore interesting 
to note from the paper that there was still 
some laminar flow at 9} knots, which corres- 
ponded to @ speed-length ratio of 0-812. 
it was possible that at the lower speeds, 
say at about 7 knots, much reduced e.h.p.’s 
might have been recorded had the trip wire 
not been present. He asked if the author 
could give some information on the effect 
of the wire at speeds at which the model 
was not overdriven. Expressing his pleasure 
that the question of laminar flow had 
received such prominence in the discussions, 
he said he believed that very often, when 
running models, one obtained improved 
results because a stage was reached at which 
some laminar flow was introduced. During 
the war he had had to handle a programme 
of merchant shipbuilding, and in his paper 
to the Institution in that connection he 
had mentioned that in practically no case 
did he not obtain an improved result by 
increasing the prismatic coefficient; that 
was against all our theory. When an easier 
bilge was introduced there was reduced 
resistance, and he had since believed that 
possibly that easier bilge had introduced some 
laminar flow. The same applied in tank 
experiments, when it was felt that we should 
have to go into the mass production of 
certain types of ships, and the orthodox 
model was altered to straight line form. 
Again it was remarkable that frequently, 
if not in all cases, improved results were 
obtained. He believed that again they had 
introduced laminar flow. 

Dr. E. V. Telfer, discussing the wake 
diagrams in the paper, said they showed 
a general reduction of wake with increase of 
speed. He asked how Professor Troost had 
determined wake. Another feature of the 
wake investigations was that there was quite 
a distinct influence of propeller diameter. 
The smaller propeller diameter had a bigger 
wake and the larger propeller diameter had 
a smaller wake. 

Dr. G. Hughes referred to the experiments 
on the different propeller diameters, and 
the author’s conclusion that the best propeller 
diameter for the class of coaster discussed 
was 5 per cent less than the optimum open- 
water diameter. That conclusion, he said, 
might be the correct one, but he felt that 
the data on which it was based rendered 
it perhaps a little uncertain. The three 
propellers, while differing in diameter, also 
differed appreciably in pitch, with the result 
that the revolutions increased quite appre- 
ciably from the largest to the smallest 
diameter. The results had been corrected 
for that, but since it was impossible to 
correct the hull efficiency, one felt that the 
conclusion was a little uncertain. 


Professor Troost, replying, said that he 
and his colleagues had done quite a lot of 
work before the war oa the extent of laminar 
flow, and he had given information on the 
matter at the recent International Confer- 
ence. Their opinion was that laminar flow 
could be expected even with large models 
where there should be no suspicion of it 
at all; that had given rise to their policy 
of using a trip wire with every model they 
tested. It did no harm if there were no 
laminar flow, and in many cases it enabled 
one to avoid a lot of headaches if there were 
laminar flow. He agreed with the Chairman 
that laminar flow could be present when 
one eased the bilge very much. 

The following paper was then presented. 


WAVE RESISTANCE CALCULATIONS AT HIGH 
SPEEDS 


By Professor J. K. LunpE, M.Sc., 





This paper describes an attempt to evaluate at 
high speeds and from theoretical considerations the 
wave resistance for a ship of forrn something like 
a destroyer. The method employed is the same as 
that used a few years ago by Havelock, but the 
sources and sinks representing the form have partly 
been distributed over a surface inside .the ship’s 
sides and not all of them on the vertical centre-line 
plane which is more usual. No such calculation 
with a source and sink distribution as described 
above appears to have been published before. 


Mr. W. C. S. Wigley said that the impor- 
tant point that emerged from the author’s 
comparison was that in calculating with 
sources on the centre-line one had always 
found that the measured resistance was more 
than the calculated at the top speed, and 
that had been attributed entirely to the 
trim of the ship. He had made measure- 
ments on a model, however, which was held 
from trimming, and had found that some of 
the discrepancy was due to trim, but not all of 
it. Now we saw from Professor Lunde’s 
results that if we distributed the sources 
sideways we could account for more of the 
discrepancy, and probably all of it. That 
was a very important result ; it was probably 
not the sort of thing he would have expected, 
but it was there. 

Mr. L. J. Rydill asked whether the advan- 
tage of the unconventional sink-source dis- 
tribution, in giving better agreement at 
high speeds, was due wholly to the fact that 
the sources and the sinks were distributed 
off the middle-line plane, or was that merely 
fortuitous ? Referring to Professor Lunde’s 
statement that it was difficult, if not impos- 
sible, to say what shape the sink-source 
distribution off the centre-line plane would 
give, he asked if that were not a rather 
severe disadvantage. In other words, one 
was never sure, with that discontinuous 
distribution, exactly what shape was ob- 
tained. 

Dr. E. V. Telfer suggested that Professor 
Lunde might try to extend his check on his 
own calculations by means of a 5ft model ; 
by so doing he would add greatly to our 
knowledge. 

Professor Lunde said he would reply in 
writing. 

The meeting on Thursday, September 23rd, 
was held jointly with the Institute of Marine 
Engineers. 

Admiral of the Fleet Lord Cunningham 
(President, I.N.A.), who presided, said the 
Institute of Marine Engineers and the Insti- 
tution of Naval Architects had recently set 
up a standing joint committee to consider 
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matters of common interest, and already 
much useful work had been accomplished. 
The first paper to be taken was 


NOTES ON THE BEHAVIOUR OF H.M. SHIPS 
DURING THE WAR 
By N. G. Hott, C.B.E., R.C.N.C. 
and Captain (E.) F. E. Criemrrson, R.N. 





This paper is intended to give a general picture 
of technical difficulties which arose during operation 
of the fleets in the last war. These difficulties were 
increased by the widespread nature of operations 
in all kinds of sea conditions and climates, varying 
from the tropics to well within the Arctic circle, 
and by the many radical changes in fighting con- 
ditions brought about by the advent of modern 
weapons. 

The improvements in aircraft in the twenty years 
between the two wars had increased their menace 
to our ships to such an extent that the provision 
of adequate counter measures for protection was 
no easy problem. 

Much increased H.A. armament with improved 
fire control systems, and the introduction of radar 
and W/T techniques, all had to be accommodated 
in ships, the majority of which had been designed 
ten to twenty-five years before. Such changes 
necessitated serious inroads into stability and 
freeboard, and equally serious reductions in the 
space available for accommodation. Accommoda- 
tion difficulties were thus doubly accentuated by 
the additional personnel required to man the 
new equipment and the reduced space available. 

In general, although, of course, there were plenty 
of maintenance difficulties and comparatively 
minor troubles, no real weaknesses were revealed 
in the case of the machinery, despite the wear and 
tear to which it was subjected, though certain 
new troubles arose in the case of boilers, e.g., 
‘‘ scab pitting ’’ on the insides of tubes (occasioned 
by prolonged steaming and difficulties in maintain- 
ing adequate purity of feed-water), circumferential 
fatigue cracking of tubes in certain small vesselss 
brought about by hard steaming and rapid change 
of speed (remedied by improving circulation), and 
the accumulation of hard bonded deposits on the 
outside of boiler tubes due to the presence of salt 
water in the oil fuel, which also led to rapid deteriora - 
tion of furnace brickwork. Apart from these there 
were no abnormal troubles of a general nature. 

Many valuable lessons were learnt regarding the 
vulnerability of machinery, particularly in con- 
nection with the effects of shock due to underwater 
explosions and “near miss”? bombs. The extent 
of damage to machinery from shock was greatly 
reduced by various remedies, evolved early in the 
war, including the replacement of cast-iron castings 
by less brittle materials, where possible, and the 
provision of shock-absorbing mountings, &c. 

War experience also led to considerable improve- 
ments in methods and appliances for fire-fighting, 
and before the end of the war our ships were well 
equipped to deal with serious fires. 

The nature and length of the war, with ships 
closed down for action periods persisting over many 
hours and even days, gave ample evidence of the 
necessity for improved ventilation and lagging and 
the control of wild heat in machinery spaces. Much 
attention is still being given to these aspects by the 
Admiralty Departments. Improvements in equip- 
ment and in the technique of its application are 
essential if a heavy price in space and weight is 
not to be paid for improved habitability ; experience 
clearly shows that to hold the scales evenly in 
time of peace between military equipment and 
amenities for personnel is a difficult problem, and 
yet one which must be continuously and correctly 
solved over many years if our ships are to be in 
the best fighting trim and ready for any emergency. 


The President, commenting on the refer- 
ence in the paper to one bomb hit and a 
close miss near the boiler rooms putting 
H.M.S. “‘ Warspite’’ out of action, said it 
was not the only such case. The Italians 
had put a mine under H.M.S. “‘ Queen Eliza- 
beth’; he believed it was only of about 
500 lb, but it exploded under ‘‘ B”’ boiler 
room, and the ship was put out of action 
completely. Every single boiler room, every 
source of power, had failed completely. He 
would not have believed it possible that a 
ship built so stiffly as a battleship, with side 
armour, and so on, could whip so much as 
it had in his experience. He did not intend, 
however, to run down the modified design 
of the ships. He paid tribute to the courage 
and the wisdom of the decision to modernise 
them, nearly twenty years old as they were 
then, and to the very great skill of the 
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designers of the propelling machinery and 
the alterations to the hulls. 

Commenting that we had entered the 
war with a very out-of-date ventilation 
system, the President asked what had hap- 
pened to the report of the Ventilation Com- 
mittee of 1938, on which some of the most 
distinguished scientists in the country had 
served. 

Rear-Admiral (E.) G. H. H. Brown 
recalled that quite a lot of bother and worry 
was caused during the war by the severe 
corrosion of steel condenser doors and ,the 
doors of other heat exchangers. We had 
been compelled to use those steel fittings, 
consequent on the shortage of copper and 
tin, and the prevention of corrosion had 
presented a very serious problem. Various 
coatings were tried, mostly without success ; 
recently it had been found possible to use 
rubber coatings, and they contemplated 
trying to insulate the doors completely. 
He suggested that the lessons we had learned 
regarding minimising the effects of shock 
were also applicable very much in modern 
war to merchant vessels. Although many 
of the difficulties which were experienced 
perhaps could have been and in some cases 
were foreseen, financial and treaty limitations 
during the pre-war years had prevented the 
introduction of many features which subse- 
quently were found to be essential. . 

Mr. R. J. Daniel, amplifying the authors’ 
remarks on the “County” and “‘ London ”’ 
classes of cruisers, said that, due to treaty 
restrictions, those vessels were designed at 
scantlings which were reduced to the barest 
minimum, and very high stresses were 
accepted on the structure when balanced on 
the standard wave. The general leakiness 
resulting from the reduced scantlings in 
wartime conditions was to be expected ; 
that underlined the fact that, when an expert 
designer had taken a given set of conditions, 
solved the many unknowns and produced 
his design to represent the best compromise, 
one could not impose a new set of conditions, 
expect him to solve the various unknowns 
with a set of constants he could not alter, 
and to produce a good ship. H.M.S. ‘ War- 
spite ” represented the last word when she 
came out during the 1914 war ; and although 
later every effort was made to make her 
modernisation worthy of a new ship, she had 
“fallen down” in certain small aspects. 

It had been our practice to fair the for- 
ward end of our aircraft carriers into the 
flight deck, whereas the United States Navy, 
until recently, had made the forward end of 
the flight deck quite separate from the ship’s 
hull and had supported it with built-up 
cantilever girders. The principal damage to 
the comparatively light plating at the for- 
ward end of our carriers was due mainly to 
the impact of tremendous seas in the North 
Atlantic, and one had wondered how the 
American carriers would fare. In two weeks 
during May, 1945, he had seen two “ Essex ”’ 
class carriers seriously damaged. The first 
had the flight deck hanging down on each 
side of the bow, rather like spaniel’s ears, 
after being lifted and dropped by the wind 
inatyphoon. The other carrier was damaged 
when an Army Air Force pilot had crashed 
on the forward end, producing almost iden- 
tical damage, plus a fire, which had ignited 
the wooden planking characteristic of the 
flight decks of U.S. carriers. 

Commenting that Lord Cunningham was 
the first Chairman of the Ventilation Com- 
mittee, but was subsequently relieved to go 
to other fields, he said the Committee’s 
report was used by the D.N.C. as his bible 
in refitting the ventilation of our warships, 
both before and during the war. 
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Mr. H. F. Sherborne discussed a paragraph 
referring to impingement attack in copper 
piping, due to the proximity of gunmetal 
valves. He said that air impingement attack, 
or corrosion-erosion, was very common 
throughout the systems where salt water 
had to be conveyed through copper tube, 
and it was probably true to say, or it would 
be very soon, that we no longer used copper 
tube for the conveyance of salt water on 
ships. The copper-nickel-iron piping which 
was being tried for fire mains, as mentioned 
in the paper, was a vast improvement on 
copper, and it might take the place of copper 
for the conveyance of salt water on all 
ships. There were grounds for thinking 
that it was even better than aluminium brass 
where we had to contend with stagnant 
conditions, but not so, he believed, when 
dealing with turbulent flow, which was the 
cause of the mischief in impingement attack. 

Mr. D. E. J. Offord, inviting the authors 
to be a little more explicit in their descrip- 
tion of the structural troubles experienced 
during bad weather, said their remarks, 
when describing the behaviour of certain 
ships in @ very severe gale, were more a 
criticism of the hull form of the ships than 
of their structural design. He asked whether 
their statement, that the light displacement 
hulls of the destroyers were happier than the 
heavy battleship, was really true from the 
point of view of the onset of structural 
damage. The larger ships might often be 
far wetter and no more comfortable than the 
smaller ones, but his experience was that 
from a structural point of view the heavier 
ship usually had the advantage. He recalled 
many occasions in the first world war, when 
the speed of the Fleet was dictated, not by 
what the large ships could stand, but by 
the inability of their destroyer escorts to 
proceed at any higher speed without severe 
structural damage. Commenting on the 
authors’ remark, concerning cruisers, that 
the general structural strength was near the 
limit and in some ships general leakiness was 
a continual trouble, he did not think that 
general leakiness could properly be regarded 
as an indication that the general structural 
strength was near the limit. It might be 
an indication that the riveted joints were 
inefficiently designed ; and that was recog- 
nised by the authors, for they had stated 
later than an improvement in the water- 
tightness of the forecastle decks of destroyers 
was achieved by substituting double riveted 
laps for single riveted laps. 

He was puzzled by a statement that, 
while the welding of the main hull in escort 
carriers was generally sound, the welding 
of ‘the superimposed structure supporting 
the flight deck was often very bad. He asked 
if it were intended to infer that poor quality 
welders and lower grade inspection were 
intentionally employed on superstructure 
work or whether it was not possible that the 
design of welding and other details had 
been given less complete consideration in 
the superstructures than in the main hulls. 

There was no doubt that a great advance 
was made during the war in the ability of 
the machinery and equipment to resist 
damage from the shock of underwater 
explosions. So far as equipment was con- 
cerned, we had now to solve an equally 
important and no less involved problem 
concerning ability to resist damage due to 
shock from explosions in air. 

Mr. Holt replied to some of the points 
raised. Assuring the President that the 
subject of ventilation was taken very seri- 
ously now, he recalled the references to the 
Ventilation Committee of 1938, and said 
that that date was rather late from the 
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point of view of enabling our ships, whic) 
had actually fought the war to take advan. 
tage of the Committee’s recommendations 
Even so, the war experience itself had show, 
that those recommendations had to be modj. 
fied considerably. From his own experience. 
one of our major mistakes was to have any 
ventilation inlets at all right forward 
because in deep-sea weather they had to 
be shut down. Our ships had been rushed 
to sea so hurriedly that we were not able to 
fit water-tight valves in many cases under 
the weather decks ; therefore, a lot of water 
came aboard and there was not a great deal 
that one could do about it until the valyes 
had been fitted. 

Commenting on Admiral Brown’s remarks, 
he said the Admiralty had given a great 
deal of attention to shock effects in ships, 
and had endeavoured to pass on its know. 
ledge—it was not fully acquired yet, but a 
fair amount had been acquired—to the Mer. 
cantile Marine. Even taking account of the 
necessity for commercial economy, he felt 
that perhaps more could be done in merchant 
ships to protect them against modern dangers, 

They were going over to copper-nickel. 
iron for fire mains, and it was hoped that it 
would give very much less trouble in main. 
tenance. One of the big troubles to be 
guarded against was fouling. When it was 
realised that the efficiency of the fire ser. 
vices in a ship depended on the fire main 
maintaining its clear cross-sectional area, 
and that very often that area was reduced 
to about 20 to 30 per cent, it was obviously 
a serious problem. They were trying to use 
chemical injection methods to deal with 
that; the work was in the experimental 
stage. Whilst he agreed with Mr. Offord 
that the actual failure of a structure occurred 
in a light ship more quickly than, say, in 
the average battleship, that did not get us 
away from the fact that the average battle. 
ship was just a half-tide rock and in abnormal 
weather it was just washed over, whereas 
a destroyer, properly handled, was doing 
fairly well. 

Having examined two or three escort 
carriers Which were heavily damaged in 
bad weather, he assured Mr. Offord that as 
often as not a good deal of the trouble was 
due to bad welding. The ships were built 
by mass-production methods and the main 
hulls were welded very well. But the super- 
imposed structures, consisting of pillars, 
and so on, were welded by hand, he believed, 
mainly by women, and the welding was very 
poor in many cases. But the escort carrier 
had suffered much more than many carriers 
because the flight deck overhung the open 
forecastle deck and was just ready to receive 
any seas that came aboard in bad weather. 
He believed that H.M.S. “ Victorious” 
was the first carrier which had suffered that 
structural trouble in bad weather. He had 
watched her during a particular voyage, 
pitching into very heavy seas. When she 
had reached Scapa her bow was knocked 
in on both sides, right into the corners of 
the flight deck; and that was 40ft or 45ft 
above water. 

(T'o be continued) 
ne 

KeiTH-ABERDEEN ELeEctriciry ScHEME.—The 
North of Scotland Hydro-Electric Board’s Keith- 
Aberdeen transmission lines scheme (Constructional 
Scheme No. 11) has been confirmed by the Secretary 
of State for Scotland. The scheme provides for 
the erection of transmission lines to link a point 
on the main transmission lines at Keith in Banff- 
shire with the Ferryhill generating station at 
Aberdeen. The line is mainly required to provide 
a supply to Aberdeen to supplement the city’s 
supplies from existing steam plant and to make 
efficient use of that plant in conjunction with 


hydro-electric power. The cost of the scheme is 
estimated at £689,000. 
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Meaford Generating Station 


No. I1—(Continued from page 344, October Ist) 


HEN the installation is complete the 
turbine house, which measures 367ft long 
by 82ft wide, will accommodate four turbo- 
aiternators arranged in tandem along the 


simple solution to the problem of thermal 
expansion which is so important in high-tem- 
perature machines. 


The low-pressure casing 


is carried by four feet (Fig. 7) resting on longi- 
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of the bottom half of the high-pressure cylinder 
is extended and raised to form the feet n. These 
feet n are supported by stools s provided on the 
low-pressure exhaust, the plane of contact 
coinciding with the plane of the horizontal 
joint. Although there is a substantial tempera- 
ture difference between the adjoining high- 
pressure and low-pressure casings, this difference 
does not disturb the horizontal joints of the 
two casings. 

The bottom half of the high-pressure casing 





length of the main building. A general view 
of the first turbo-alternator is given in Fig. 6. 


STEAM TURBINES 


Each of the sets is designed for a continuous 
maximum rating of 30,000kW, with an econo- 
mical output of 24,000kW at a speed of 3000 
r.p.m. The normal inlet steam conditions are 
600 lb per square inch and 825 deg. Fah., and 
the normal vacuum at 24,000kW is 28}in 
(30in bar.), with a cooling water temperature 
of 70 deg. Fah. 

From the boilers the steam enters a common 
header with valves for isolating individual 
boiler units. Branches in the header feed 
each turbine. Before reaching the electrically 
operated turbine isolating valve the steam is 
passed through a separator in the turbine house 
basement. 

The turbine itself is a two-cylinder unit 
with a six-stage double-flow, low-pressure 
cylinder. As illustrated on page 370 the high- 
pressure cylinder has twenty-three stages ; 
here the steam expands down to 13 lb per square 
inch gauge at 24,000kW. Steam is bled at 
four points in the turbine to raise the feed 
water temperature to 340 deg. Fah. at the 
economical rating. 

Here .we shall digress from the main theme 
of the article by describing the provisions 
made to allow for thermal expansion, tempera- 
ture stabilisation of the rotor shaft and rotor 
balancing. 


THERMAL EXPANSION 


lt will be seen that the steam inlet to the 
high-pressure turbine is near one of the low- 
pressure exhausts; thence the steam flows 
towards the front pedestal and so through two 
overhead pipes to the middle of the low-pressure 
casing. This lay-out, in conjunction with the 
arrangements described in detail below, offer a 


Fic. 6—30MW TURBO-ALTERNATOR, NO. 1 SET 


tudinal girders; the vertical centre plane is 
maintained by keys and guide blocks f, and /,, 
which are located on a cross girder at each end 
of the low-pressure cylinder. Under the feet 
of the low-pressure exhaust next to the high- 
pressure casing are transverse keys ¢, and ég. 
From the fixed line ¢,, e, the whole turbine is 
quite free to expand longitudinally. On both 
sides at the inlet end the horizontal flange 


is connected to the low-pressure exhaust by two 
bolts p, one on each side of the vertical centre 
plane, while the top half has a key c in the 
vertical centre plane which fits into a recess 
of a guide provided on the bearing cap. At the 
exhaust end of the high-pressure casing the 
bottom flange has extensions r which rest on 
supports provided on the front pedestal. 
The latter is guided longitudinally, according 
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FIG. 7~ARRANGEMENT FOR LOCATING TWO-CASING TURBINE 
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jo the longitudinal ex ion of the high- 

e casing, by a key a in the vertical 
centre plane arranged between it and a sole- 
plate fitted on foundation cross girders. 
laterally the exhaust of the high-pressure 
easing is Secured to the front pedestal by two 
vertical keys 6, and bg in the vertical centre 
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valves “ full open” is 24,000kW. After the 
first five stages a second admission belt is 
arranged ; steam is admitted to this belt through 
two throttle valves similarly to those 
in the first belt. When both sets of valves are 
“ full open ” an output of 30,000kW is obtained. 

Steam is bled after the fifteenth stage to a 


plane. The steam admission to the high- high-pressure heater and evaporator, and after 
pressure casing is symmetrical to eliminate the nineteenth stage to an evaporator heater and 
10 
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distortion of the casing. ‘The low-pressure rotor 
is carried in two bearings mounted on the two 
low-pressure exhausts ; one of the high-pressure 
bearings is also mounted on the adjoining 
low-pressure exhaust ; the other, at the cooler 
end, is carried by the front pedestal. 

The two rotors are coupled together by a 
rigid flange coupling and one thrust bearing 
serves both rotors. This thrust bearing is 
mounted between high-pressure and _ low- 
pressure bearings in a cool pedestal; as it is 
almost in the same vertical transverse plane as 
the two transverse keys holding the low-pressure 
casing longitudinally, it will be seen that the 
thrust bearing remains longitudinally in what 
is virtually a fixed position. The casings as 
well as the rotors expand longitudinally from 
practically the same vertical transverse plane. 
The expansion of both high-pressure casing and 
high-pressure rotor is perfectly free; in par- 
ticular it will be noticed that, at the exhaust 
end, the high-pressure rotor has no resistance 
to overcome in its expansion. The low- 
pressure rotor is coupled to the alternator 
rotor by means of a claw-type coupling, which, 
however, has a laterally flexible longitudinal 
tie, so that the low-pressure and alternator 
rotors expand perfectly freely in a lon- 
gitudinal direction, from the one thrust 
bearing provided for the whole set. It will be 
seen that the rotor expansion does not cause 
any sliding in couplings; therefore, there is 
no possibility of binding in the couplings with 
resultant overloading of thrust bearings. The 
body of the emergency stop valve is mounted 
rigidly on the foundation girders in the neigh- 
bourhood of the high-pressure inlet, and from 
there the steam is led by one bend to the top 
and by another to the bottom half of the high- 
pressure casing. As the high-pressure inlet 
is close to the longitudinally fixed transverse 
plane, it will be seen that the movement of the 
high-pressure inlet relative to the body of the 
emergency stop valve is very small, and the 
pipes connecting the valve body to the casing 
are exposed only to the small stress associated 
with this small thermal expansion. Finally, 
the thermal expansion of the overhead pipes 
from high-pressure to low-pressure casing is 
about the same as the expansion of the various 
parts of the turbine. 

Thesé simple provisions result in perfect 
freedom of expansion, maintenance of satisfac- 
tory line under all temperature conditions and 
in minimum heat stresses in interconnecting 
parts. The reliability of running and ease of 
starting up has amply proved the merits of 
this arrangement. 

The barrel of the high-pressure casing is 
of molybdenum cast steel, the exhaust part of 
carbon cast steel. Steam is ‘admitted to the 
first belt through two throttle valves mounted 
symmetrically one on the top half, the other 
on the bottom half ; the output with these two 


from the high-pressure exhaust to an inter- 
mediate pressure heater. 

For steam tightness the flanges on the hori- 
zontal joint are very deep to enable the bolts 
to be close to the inner wall, though the width 
beyond the bolts is considerable; favourable 
leverage and high specific pressure on the inner 
part of the flange is secured. The chromium- 
molybdenum steel bolts are closely pitched ; to 
make the joint the bolts are first screwed hand 
tight, then heated electrically and the nut turned 
through a predetermined angle to give, when the 
whole assembly is cold, a bolt stress of 15 tons 
per squareinch. This flange and bolting design 
has ensured under similar and even more 
exacting conditions steam-tight joints over a 
number of years without retightening. 

The low-pressure casing of cast iron is of the 
orthodox double-flow design; steam is bled 
after the second low-pressure stage to a low- 
pressure feed-water heater. 

All the diaphragms in the high-pressure casing 
are built up and are in halves; they have 
forged steel plate centres with separate 
labyrinth packing on the inner periphery 
and grooves on the outer periphery, in which are 
fitted the tongues of the stationary blades 
fastened by rivets. The outer side of the blade 
is also formed as a tongue fitted into a groove 
in the outer ring and riveted to it: This outer 
ring has an axial extension which considerably 
increases the stiffness of the whole diaphragm. 
On this extension are fitted, on each half 
diaphragm, three keys, one in the vertical centre 
plane and two near the horizontal joint ; 
these keys keep the diaphragm halves centred 
relatively to the casing, though they have ample 
clearance for radial expansion. On the inner 
side of this extension are two sealing strips 
which prevent excessive leakage over the wheel 
coverbands. 

In ‘the high-temperature zone, down to 
about 750 deg. Fah., the stationary blades are 
of molybdenum stainless iron, in the lower tem- 
perature zone rustless steel is used ;_ the centres 
and the rings are of carbon-molybdenum steel 
or mild steel, according to temperature. 

The diaphragms in the low-pressure casing 
are of cast iron with stainless iron blades cast 
in. The diaphragm of the last stage, with its 
long blades, is cast with the outer ring split 
on the periphery in three separate pieces for 
each half. This prevents compression stresses 
being set up in the blades during the casting 
process. The gaps are filled with aluminium 
and a continuous half ring is riveted on to ensure 
sufficient rigidity. 

TEMPERATURE STABILISATION OF H.P. Rotor 

Both high-pressure and low-pressure rotors 
are built up. Experience has shown that the 
shafts may deflect at high temperature. For 
this reason shafts subjected in operation 
to high temperature are tested in a special 
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furnace. This is a cylindrical casing with 
electric heating elements disposed inside. ‘The 
shaft, carried by two roller bearings, is covered 
by this furnace from journal to journal and 
is rotated at a speed of about 2 r.p.m. The 
temperature of the atmosphere in the furnace 
and of the shaft surface is measured by thermo- 
couples and recorded by a Cambridge tempera- 
ture recorder. The eccentricity of the shaft 
is transmitted by a rod and spring-loaded 
plunger on to a Cambridge electrical micrometer 
combined with an indicator and a recorder 
which records the wave of eccentricity and 
also the phase of revolution. This correlates 
the wave to the four points stamped at 90 deg. 
on the end of the shaft. 

From this record the deflection and its angular 
position in the shaft can be easily established. 
The deflection is measured and recorded at 
several axial positions simultaneously. Fig. 8 
shows the deflecticn near the middle of the 
shaft and the temperature of the shaft surface 
plotted against time. For this test the forging 
as received was skimmed over to remove dirt 
and rust. It will be noticed that the actual 
test took twenty-one hours; the final 
“cold” reading was taken two days later. 
A polar diagram of the deflection shows that, 
to start with, the shaft was deflected initially 
in one direction ; later on the deflection shifted 
by about 90 deg., after which it began to 
decrease and settled close to the small “ cold ” 
eccentricity. 


BALANCING 


After blading the wheels are balanced in 
a static balancing machine ; after that some of 
them are subjected to static vibration tests. 
The small wheels in the high-pressure casing 
being invariably “ stiff” did not require any 
vibration tests. Even some of the low-pressure 
wheels are outside of any vibration danger. 

Fig. 9 shows frequencies in cycles per second 
for the last low-pressure stage wheel. For 
two to five nodal diameters the frequencies are 
above the impulse line, but for higher nodal 
diameters the frequencies are below. When 
running at full speed the frequencies are 
increased, so that even six nodal diameters 
vibration is above the impulse line. This wheel 
has, of course, long blades and at the higher 
nodal diameters vibration is in fact in the 
blade system itself. Fig. 9 also shows 
blade vibration, tangential and axial (static). 
With a large number of nodal diameters the 
wheel vibration merges finally into axial blade 
vibration. Should any static tests indicate 
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Fic. 9—STATIC VIBRATION TEST 


proximity to dangerous conditions the vibration 
tests are then carried out at full speed in a 
dynamic tester, and if necessary the wheels 
are “tuned” by appropriate adjustment of 
thickness. 

The wheels are shrunk on the shaft to 
secure a reasonable interference ; in addition, 
the wheels in the high-temperature zone have 
four keys arranged crosswise to ensure con- 
centricity, even when the wheel’s thermal 
expansion relatively to the shaft exceeds 
the interference; high interference at high 
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temperature would not be maintained on 
account of creep. 

During manufacture the wheels of the high- 
pressure rotor are mounted in three groups, 
starting with the middle wheels; then the 
shaft is put in a dynamic balancing machine 
in which it is checked for truth, since the 
shrinking operation might cause shaft distor- 
tion. After dynamic balancing the low-pressure 
group is mounted, the shaft is checked and 
balancing is repeated. Finally, the high- 
pressure group, &c., is mounted, the shaft 
checked and the whole rotor balanced. The 
repeated balancing ensures that the correction 
of the balance is at or near the source of out- 
off-balance. The mounting and balancing of 
the low-pressure rotor is done in a similar way. 


TURBINE BLADES 


The blading in all stages is designed to fulfil 
two fundamental requirements : 

(1) The centrifugal force of the steam due 
to the tangential velocity component must be 
balanced by radial pressure gradient secured 
by increasing the degree of reaction from root 
to tip of the blade. 

(2) The distribution of steam over the blade 
annulus must be uniform during the passage 
through the stage, thus preventing (in a 
cylindrical stage) the formation of a wasteful 
radial velocity component. 

The inflow to the stage is as a rule axial; the 
nozzle efflux angle and the blade inlet angle 
increase towards the periphery, the blade outlet 
angle decreases towards the periphery. In 
almost all stages the blades are designed at the 
root as impulse blades, the reaction increasing 
with increasing radius. 

As on the periphery there is a pressure drop 
between inlet and outlet of the moving blade, 
a special seal is arranged to minimise the 
leakage loss over the wheel. The coverband 
is extended axially towards the diaphragm 
in the shape of a sharp edge against a groove 
in the diaphragm forming a labyrinth seal. 
In the diaphragm around the wheel coverband 
two sealing strips are fitted to form two addi- 
tional seals. These seals are not provided in a 
few last stages as the leakage there owing to 
the large volume of steam is, in any case, small, 
and the seals might restrict the highly desirable 
moisture separation. 

The moving blades in the high-temperature 
zone are milled out of molybdenum stainless 
iron bars ; in the rest of the turbine the moving 
blades are milled out of rustless steel bars. 


(To be continued) 


Electric Rivet Heater 


WE have received particulars of a new electric 
rivet heater, which has been specially deve- 
loped by Standard Resistance Welders, 
Ltd., of Halesowen, Birmingham, for use in 
construction work, boiler making, shipbuilding, 
&c. The firm is making these heaters in a useful 
range of sizes for light and heavy types of 
work. 

The lighter machines, which have capacities 
up to 12kVA and are fitted with one or two 
heating heads, are intended for heating rivets 
of jin to }in diameter and up to 2}in long. 
The heavier machines, with capacities from 
16 to 4kVA, are built with one, two or three 
heads, such as the machine we illustrate. In 
these heavy machines rivets from jin by lin, 
din by 64in, fin by 6in, or lin by 4in, or their 
equivalents in weight, can be heated. The 
machines are designed for a maximum electrode 
opening of Tia. 

Each machine has a heavy fabricated main 
frame, which is provided with either eyehooks 
for lifting purposes, or wheels to facilitate 
transport between working sites. Cast non- 
ferrous heads fitted in the machines are well 
ribbed to give effective air cooling and reduce 
oxidation to @ minimum. Laminated copper 
secondaries are clamped to the heads, well 
away from the heat zons. A heat deflector of 
asbestos wood is fitted under the top heads 
and a guard of similar material is situated 
behind the lower heads. Square-sectioned 
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electrodes of hard drawn copper are designed 
to give a large area of rivet contact and a 
long working life. If required, means of 
water cooling the electrodes can be readily 
incorporated. 

A well-proportioned transformer, which is 
wound with asbestos covered copper strip, 
is totally enclosed in the coolest zone of the 
main frame. 

In order that a machine can be quickly 
and easily adapted for heating rivets of var- 
ious lengths, each bottom head is built as an 
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adjustable self-contained unit. This unit is 
coupled to the operating pedal, and is positioned 
according to the required rivet length by adjust- 
ment of the height of the pedal. An adjustable 
spring is incorporated in the bottom head 
operating gear for setting the pressure required 
on the rivets. 

A six-speed voltage regulation panel on the 
side of the machine affords a convenient means 
of effecting any required changes in secondary 
voltage. An isolating load switch is also pro- 
vided so that heating can be discontinued 
without removing a rivet from the electrodes. 
In the multi-head machines, where the rivets 
are loaded and used in rotation, depression of 
the appropriate pedal interrupts the current 
flow if a rivet is ready before it is required. 


a 


AN UNDERWATER WORKING SERVICE.—We have 
received notes of some interesting underwater 
work which has been carried out by Universal 
Divers, Ltd., 52, Corporation Street, Manchester, 
4, during the past few months. This firm was 
formed in 1946 in order to make commerciai use of 
the considerable amount of specialised experience 
acquired by the so-called ‘ Frogmen” who per- 
formed such outstanding service during the war. 
These men, with their now familiar light, compact 
equipment, without the hindrance of air lines or 
other surface connections, have a degree of under- 
water freedom which enables them to work in 
depths up to 40ft far more effectively and quickly 
than is possible for a man in standard diving 
dress. The firm is at present engaged at the 
North Wilford power station, Nottingham, in 
cutting off at the river bed a run of over 170ft 
of Larssen steel piling. In a previous contract 
of a similar nature, which was_ successfully 
completed, two 50ft walls of steel piling, form- 
ing a cofferdam across a river mouth, were cut 
off within 6in of the river bed. Each of these 
piles had to be cut away individually owing to 
the difficulty of separating locked piles on the 
surface. The inspection and examination of bridges 
and other structures with underwater foundations 
forms a large part of the work carried out by these 
divers. Recent work in this connection involved 
the inspection and preparation of sketches and 
reports on eleven bridges for the West Sussex 
County Council, and an underwater survey of 
Rochester Bridge. 
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Improved Rotor Winding fo; 
Turbo-Alternators* 


In recent years a number of Technical Papers 
have been published on both sides of the Atlantic 
dealing with problems relating to the mech:anicg| 
behaviour of turbo-alternator rotor windings, 
Very briefly the considerations which determing 
such behaviour are as follows :— 

(a) Difference in coefficients of expansion of 
copper and steel. 

(b) General temperature level of the winding, 

(c) Temperature difference between copper 
and steel. 

(d) Temperature difference between top and 
bottom of the slot. 

(e) Frequent cycles of heating and ooling 
associated with running up and shutting down, 

Little can be done as regards (a) unless 
metallurgists are prepared to produce a material 
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Fic. 1—Slot Sections of Alternator Rotors 


with a low coefficient of expansion and with an 
electrical conductivity approximately equal 
to that of copper. 

It is undesirable to reduce the general tem- 
perature level of the winding as mentioned 
under item (6), since this level has been deter- 
mined on the basis of the ability of insulation 
to withstand certain temperatures, and it 
would be a confession of failure if temperature 
rises were reduced because of the inability 
of designers to solve the problems of relative 
expansion and contraction. 

Item (e) is now a standard condition of 
operation and designs must be adjusted to suit. 

In a new type of rotor winding (Patents 
534,252 and 534,799), put into operation in 
recent years by the British Thomson-Houston 
Company, Ltd., effective steps have been 
taken to ameliorate conditions under headings 
(c) and (d), and a brief description of this 
winding is given below. 

Referring to Fig. 16, which is a slot section 
of a rotor incorporating this winding, each 
conductor consists of two laminations, for 
convenience in making joints as described later. 
The conductors are arranged in groups, each 
conductor of two laminations in a group being 
insulated from its neighbours by a micanite 
separator. The number of conductors in a 
group is usually three or four, but groups of 
two and five conductors have occasionally been 
used for convenience. 

Each group of conductors is insulated from 
earth with micanite, protected by an asbestos 
tape impregnated with synthetic thermo-setting 
varnish, and this insulated group is enclosed 
in a copper sheath 0-Olin thick. The copper 
sheath is applied in two halves to the sides 
of the group in the form of two channels, which 
almost, but not quite, butt against one another 
on the centre line of the slot. The sheathed 
insulated group of conductors is then subjected 
to heat and pressure in an hydraulic press, to 





* Abstract. Lecture, ‘‘ Mechanical Aspects of Elec- 
trical Engineering,” by W. J. Carfrae, B.Sc. (Eng.), 
-H.W.C., M.1.E.E., at British Thomson-Houston 
Company, Ltd., Summer School in Electrical Engineering, 
July, 1948. 


t See bibliography. 
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reduce the assembly to the desired size, and 
to polymerise the synthetic varnish. A number 
of such groups constitutes the whole assembly 
of conductors in one rotor slot, so that if 
there ave four conductors per group, and 
thirty-two conductors per slot, there will be 
eight groups in each slot of the rotor. 

‘A complete coil is assembled by inserting 
groups of conductors in two slots corresponding 
to the two coil sides, and joining the ends of 
the half turns together by silver brazing. Butt 
joints are avoided, and adequate strength of 
the joints is ensured by the arrangement of 





FiG. 2—Brazinglof Joints in Rotor 


two laminations per conductor. After assembly 
of the groups in the slots, and before brazing 
of the ends, the two laminations of each con- 
ductor are cut off at different lengths, a short 
lamination on one half-turn butting against 
a long lamination on the other half-turn, 
and vice versa. The laminations are electrically 
brazed together with silver solder over a length 
of about 3in, and the effect of a long lap joint 
is in effect obtained without any increase in 
thickness of the conductor. Fig. 2 shows the 
joints in course of being brazed during the 
winding of the rotor, and Fig. 3 is a diageam- 
matic representation of the arrangement of the 
brazed joints connecting the half-turns together. 
Insulation between turns, on the circumferential 
length of winding incorporating the brazed 
joints, consists of strips of compressed micanite. 

The conductors themselves are made of hard 
drawn copper strips containing a minute portion 
of silver, and are hard drawn over the length of 
the rotor core, but are softened at the ends 
below the retaining ring. 

With the above arrangement the whole of 
the periphery of the insulation of each group 
is available for heat conduction from the copper 
conductors to the copper sheaths, which are 
in intimate contact with the sides of the rotor 
slots. This contact is ensured by machining 
the slots to close tolerances and by pressing 
the windings to corresponding tolerances. 
Moreover, the insulation itself having been 
pressed .hydraulically and under heat during 
manufacture of the coils, is highly compacted. 

As will be seen from Fig.la, with the old 
conventional type of winding using slot liners 
the only surfaces available for transmitting 
heat across the insulation to the steel of the 
rotor body are those corresponding to the edges 
of the conductors. Furthermore, some clear- 
ance is essential between the copper and slot 
liner to avoid damaging the latter during 
assembly (Fig. 4). 

Comparing these two arrangements, the new 
type of winding has a much ‘greater area 
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than the slot liner type for conducting heat 
from the winding to the rotor body, and its 
heat conductivity per unit area between copper 
and steel is greater because of the hot pressing 
of the insulation. As a result of these advan- 
tages, the temperature difference between copper 
and steel is reduced in the new winding to a 
fraction of what it is in the slot liner type of 
winding, and the tendency to relative expansion 
between copper and steel is, therefore, also 
reduced. A further advantage of the new con- 
struction is that the insulation remains in its 
original position, because it is compacted and 


Winding 


then enclosed in an outer covering of asbestos 
and copper, and therefore there is no tendency 
for the temperature of the lower conductors 
in the slots to increase with age. The tem- 
perature difference between top and bottom 
conductors corresponds only to the small 
difference required to allow for heat flow up 
the rotor teeth to the surface of the rotor, and 
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FiG. 3—Diagram of Brazed Joints Connecting 
Half Turns 
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this condition is maintained throughout the 
life of the winding. 

Examinations of slot liner types of winding, 
on rotors sent back for repair, have indicated 
that in this type very large temperature differ- 
ences develop between upper and lower turns 
in the slots, the upper turns retaining their 
original pink colour, while the lower turns have 
been blackened by oxidation from excessive 
heating. In general, this change of colour is 
gradual and extends from about one-third of 
the way from the top of the slot down to the 
bottom. Overstrain of the copper and insula- 
tion breakdowns have always occurred on the 
lower overheated portion of the windings. 

Comparative tests on rotors wound with 
new type and old type windings show that the 
new type, which because of the extra space 
required in the slot for insulation between.turns 
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has less copper than the old type, has a tem- 
perature rise much lower than the old type for 
the same value of ampere turns per pole, and 
tests with the new type, taken after some years’ 
running, show a slight reduction (2 deg. or 
3 deg.) in temperature rise from the original 
figures, because of the further compacting of 
the insulation from the effect of centrifugal 
force. 

The B.T.H. Company believes, now that the 
many problems of manufacturing technique 
which are involved in such a radical new 
development as this winding have been solved, 





Fic. 4—Alternator Rotor During Conventional Winding¥Process 


that a notable contribution has been made to 
the problem of turbo-alternator design. 


BIBLIOGRAPHY 
(1) Coates, R. H., and Pyle, B. C., “‘ The ration 
of Large Turbo-Alternators to Reduce Rotor Winding 


Deformation,” Journal, I.E.E., 1946, Part II, page 192. 

(2) Juhlin, G. A.,‘“‘ Deformation of Alternator Windi 
due to Temperature Rise,” Journal, L.E.E., 1939, 85, 
page 544. 

(3) Boyd, J., “‘ The Relaxation of Copper at Normal 
and at Elevated Temperatures,” ‘“‘ Proceedings ”’ of the 
American Society for Testing Materials, 1937, 37, Part II, 
page 218 

(4) Davies, E. A., “‘ Creep and Relaxation of Oxygen- 
Free Copper,” Journal of Applied Mechanics, 1943, 10, 
page Al0l. 

(5) Parker, E. R., and Riisness, C. F., “ Effect of 
Grain Size and Bar Diameter on Creep Rate of Copper 
at 200 deg. Cent.,”” Metals Technology, February, 1944. 

(6) Noest, J. G., ‘‘ Prevention of Rotor Winding 
Deformation on Turbo-Generators,” ‘‘ Transactions ” 
of the American I.E.E., 1944, 63, page 514. 

hes copes Data,” Copper Development Association, 
Publication No. 12, sixth edition, 1943. 





Tue East Coast Raw Rovutre.—Announcing the 
introduction of a revised temporary timetable of 
Anglo-Scottish through services in consequence of 
the continued blockage of the East Coast route 
between Berwick and Dunbar, the Railway Execu- 
tive reports that good progress continues to be made 
with the repair of flood damage to railways in that 
area. On the main line (Newcastle-Edinburgh) 
repairs have been completed south of the Scottish 
border. The water impounded by the railway bank 
between Ayton and Reston is being released through 
a specially cut trench. To help this work the 
Metropolitan Water Board has placed emergency 
pumps and equipment, with technical assistance, at 
the disposal of British Railways and this material is 
now on the site. Between Reston and Granthouse 
clearance is proceeding and pile driving is in hand at 
six of the seven bridges which were washed away. 
On the Kelso branch repairs have been completed, 
but additional work is in hand to enable the main 
line traffic now diverted to this route to be carried 
satisfactorily over an extended period. On the 
Alnwick and Coldstream goods branch the track 
has been restored between Alnwick and Akeld. 
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Industrial and Labour Notes 


Trade Union Conference on Production 
The General Council of the Trades 
Union Congress decided, at its monthly meeting 
on Wednesday of last week, to arrange a con- 
ference of trade union executives, to consider 
practical measures for stepping-up the pro- 
ductivity of British industry. The conference 
will be held in London on November 18th, 
and its aim is to focus the attention of union 
executives on the necessity for speedirtg-up 
the practical implementation of the policy 
for production which was agreed upon at the 

recent meeting of the T.U.C. at Margate. 

It may be recalled that it was then decided 
that the general council should invite federa- 
tions of trade unions and other negotiating 
bodies to meet its representatives to discuss 
the various aspects of production problems. 
A particular point which was then mentioned 
was the need for securing the most satisfactory 
working conditions possible. 

An official statement from the T.U.C. 
mentions some of the topics which will be 
discussed at the forthcoming conference. They 
include the need for overcoming bottlenecks 
and shortages ; the organisation of trade union 
conferences on a geographical or industry 
basis to be addressed by scientists and tech- 
nicians; the acceleration of the formation of 
joint production committees ; a review of the 
functions of workshop representatives, and 
steps to raise the quality of the service they 
render to trade unionism and industry; and 
the encouragement of the active association of 
the trade union movement with the bodies 
specialising in the technique of management 
and production. In addition, it is hoped that the 
conference will give consideration to the pos- 
sibility of making more extensive use of exist- 
ing regional production machinery, the expec- 
tation being that, in the use of such machinery, 
trade union officials, who have already shown 
their keenness, will take an even more prominent 

art. 
‘ Throughout all the discussions, the T.U.C. 
emphasises, stress will be put on the importance 
of using the most efficient methods in industry 
in order to avoid, as far as possible, the need 
for longer hours. 
Engineering Wages 

At a meeting on Thursday of last 
week between the Engineering and Allied 
Employers’ National Federation and the Con- 
federation of Shipbuilding and Engineering 
Unions, it was agreed that the wage increases 
for engineering workers, recommended by the 
recent Court of Inquiry, should take effect 
in the first full pay week following Monday, 
October 4th. The increases, which it is stated 
will benefit more than 2,000,000 workers, 
include an addition of 5s. a week to the national 
bonus of all adult male workers, .proportionate 
increases for apprentices, boys and youths, 
and the levelling-up of basic minimum rates in 
those districts where, at present, they are 
below £3 6s. a week for skilled men and £2 IIs. 
a week for unskilled men. 

For skilled workers, whose basic rates are 
by custom related to skilled fitters, adjust- 
ments are being made to maintain the agreed 
minimum differential in districts where the 
basic rate of the fitters is increased. For 
semi-skilled workers, provision is made for 
the recognised minimum differential to be 
maintained where the basic rate is related to 
the district rates of labourers and_ skilled 
workers. 

It is reported that at the meeting last week 
a joint sub-committee was appointed to examine 
the wages structure of the engineering industry, 
including the question of consolidating basic 
rates with the national bonus. 


The Factories Act 
Most of the provisions of the new 
Factories Act, which was recently passed by 
Parliament, became effective on October Ist. 
By this Act, a person who proposes to use any 


premises as a factory must notify the District 
Inspector of Factories in writing at least one 
month in advance, instead of one month 
subsequently, as hitherto. The notice must 
state the name of the occupier, the postal 
address of the factory, the name of the local 
authority for the area, and must indicate the 
nature of the work to be carried on. It must 
also state whether mechanical power is to be 
used—-other than for heating, ventilating or 
lighting—and, if so, its nature, e.g., electric, 
steam, gas or oil. In the same way, a month’s 
notice must be given in future before mecha- 
nical power is first used in any factory. 

Another provision of the new Act relates to 
the medical supervision of young employees. 
In future, when youths or girls under eighteen 
are taken into any employment in a factory, 
they may not remain in the jobs to which they 
are appointed for more than a fortnight unless 
certified fit for those jcbs by a doctor appointed 
by the Factory Department of the Ministry of 
Labour. This requirement does not apply to 
young people over sixteen already working in 
factories on October Ist, so long as they remain 
in the same employment. The requirements as 
to medical supervision of young people have 
been extended to cover employments in build- 
ing and civil engineering, and also to include 
not only employment in shipbuilding yards. 
but employment in repairing, refitting, painting 
and certain other work on ships in harbour or 
wet dock. Fuller details of the requirements 
are contained in the Young Persons (Certificates 
of Fitness) Rules, which have been revised 
by the Minister of Labour and are published 
by H.M. Stationery Office. 


Non-Ferrous Metals Prices 

Maximum prices of copper, lead, zinc, 
and zine products have been increased by the 
Control of Non-Ferrous Metals (Copper, Lead 
and Zinc) Order, which came into operation on 
October Ist. The new maximum prices per 
ton are as follows: electrolytic copper, £140, 
an increase of £8; good soft pig lead, £112, an 
increase of £22; good ordinary brand zinc, 
£92, an increase of £17; zinc sheets, £104, 
an increase of £17; and zinc oxide (white 
seal), £89 15s., an increase of £14 5s. 

In addition to the changes made by this 
Order, the Ministry of Supply has announced 
that from October Ist, the price of virgin 
aluminium in ingot form has been increased 
from £80 to £87 per long ton, delivered to con- 
sumers’ works, with an addition of £2 10s. 
per ton for metal in notch bar form. The new 
price, it is stated, applies to metal of a purity 
of 99 to 99-5 per cent, inclusive, and 
the existing premiums for higher purities 
are still payable. 


Production Efficiency 

The British Engineers’ Association has 
recently issued to its members and to affiliated 
trade associations a booklet entitled ‘‘ Pro- 
duction Efficiency—the Contribution of the 
Engineering Industry.” It has been prepared 
by the Association’s Production Efficiency 
Committee, and reviews, as concisely as pos- 
sible, current thought and practice concerning 
production efficiency methods and ideas to be 
found in the leading engineering concerns of 
this country. 

The booklet is divided into seven parts under 
the following main headings: Efficient General 
Management, Human Relationship, Overall 
Planning, Efficient Marketing, Efficient Pro- 
duction, Budgeting and Financial Control, 
and Some Further Aspects, and thus summarises 
effectively a great deal of the information and 
opinion on these matters. The foreword to the 
booklet says that “‘in every field of human 
endeavour men seek ceaselessly for improve- 
ments, and in no branch of industry is there 
greater evidence of this zeal than amongst 
the engineers of Great Britain, who, by training 
and experience, have learned through genera- 


tions that the results of their labours will }, 
measured on sites throughout the world againg; 
those of international competitors.” 


E.R.P. and Import Licensing 


The Board of Trade says thit: it has 
received a number of enquiries from importer 
as to the possibility of obtaining goods from the 
U.S.A. under the European Recovery Pro. 
gramme, and as to the procedure that should 
be followed to obtain such imports. It has 
therefore, issued a statement on the position, 
which expresses the hope that the assistance 
afforded by the U.S.A. in terms of the Fi iropean 
Recovery Programme will enable the present 
level of imports to be maintained. It stresses, 
however, that the aid is unlikely to be sutfticient 
to warrant any easement in the present import 
restrictions ; indeed, further reductions in the 
volume of imports may still prove necessary jf 
prices of raw materials and basic foodstuffs 
continue to rise. 

The statement explains that it is not pro. 
posed to alter the existing channels of procure. 
ment of imports and accordingly applications 
for import licences should continue to be made 
as heretofore to the Import Licensing Depart. 
ment, 189, Regent Street, London, W.1. Where 
it is decided that it is appropriate to obtain an 
item on E.R.P. terms, the importer will be so 
informed and will be notified of any additional 
formalities required. These will relate in the 
main to the production of evidence of shipment 
of a certificate from the overseas supplier and of 
payment to the overseas supplier so as to satisfy 
the U.S. authorities that the funds made avail. 
able by them have been used in the manner 
intended ;_ certain stipulations regarding the 
marking of shipments to identify them as 
E.R.P. cargoes may also be necessary. 

Some importers, the Board’s statement con- 
cludes, appear to suppose that an import: licence 
will be more readily granted if they can arrange 
for a transaction to be financed on E.R.P. 
terms, but this is not the case. It is therefore 
unnecessary for firms to enquire whether goods 
in which they are interested are so financed or 
to recommend that they should be. In par- 
ticular, it should be appreciated that the office 
of the Economie Co-operation Administration in 
the United Kingdom is in no sense a procure- 
ment agency and applications and enquiries 
regarding imports and import licences should 
not be directed to it. 


Export of Ferrous Scrap from Germany 


At the end of last week the Foreign 
Office stated that Angle-American agreement 
had been reached on the export of ferrous 
scrap from Germany. Members of the organisa- 
tion of European Economic Co-operation are 
being asked to establish in Paris an ad hoc 
committee, consisting of their representatives 
and the U.S.A., which shall make recommenda- 
tions to the Governments of the countries par- 
ticipating in the O.E.E.C. on the distribution 
of serap exports from those countries. 

It is the desire of the United Kingdom and 
United States Governments that the total 
collection and export of scrap from the Bizonal 
Area of Germany, after providing for the legiti- 
mate requirements of the German steel industry, 
shall be maximised. The existing authorisa- 
tions—approved in May last—of 300,000 tons 
to the United Kingdom, 200,000 tons to the 
U.S.A., and 100,000 tons to other countries, 
have been confirmed. In addition, the U.S.A. 
will receive a further 100,000 tons to bring her 
allocation equal to that of the United King- 
dom, and the United Kingdom is to receive 
75,000 tons, without payment, as a final ship- 
ment of booty scrap. A .similar quantity is 
to go to the U.S.A. but not free of payment. 

The hope is expressed that the volume of 
serap exports from the Bizonal Area in the 
year ending October 1, 1949, will be 1,000,000 
tons or more over and above the 850,000 tons 
already authorised. 
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Oot. 8, 1948 


French Engineering News 


(From our French Correspondent) 


HE ever-increasing cost of living in France 
ig resulting in a steep drop in automobile 
gales, Which is gradually reaching crisis level. 
Demand after the Liberation was considerable 
and could not be met, but licences permitting 
the purchase of cars which are delivered to-day 
were probably demanded two years ago. 
Licences are being bought by persons for whom 
a car is @ necessity, and even then choice is 
more or less limited to cars up to 14 h.p. 
and costing under 350,000 francs. There is 
no demand for makes above this horsepower 
and price, partly because of reduced pur- 
chasing power, but also because of the diffi- 


culty in obtaining petrol. 
* * 


France is shortly to install what will be the 
biggest wind tunnel in the world. Work has 
already begun on its construction, and it will 
be so modern that its use is envisaged by many 
foreign aeronautical firms. The wind tunnel 
will be largely built from steel discovered by 
French troops in Austria, who found a steel- 
lined tunnel of such broad dimensions that a 
five or six-storey house could have been built 
inside it. ‘This steel was taken as reparations. 
In the new tunnel the wind speed is designed 
to give a good margin for the needs of advanced 
jet propulsion aircraft models. Up to now 
France only had her Chalais-Meudon instal- 
lation, which will be very insignificant beside 
the new plant. Power for the propellers, 
which are to be 15m in diameter, of the new 
wind tunnel will be obtained from hydraulic 
turbines. A suitable site for the installation 
has been found in Savoy, at Avrieux, where a 
tributary of the Isére will pass through a 
1600m length of forced conduit to drive the 
turbines. The wind tunnel will have a rect- 
angular section. 

* * * 

Monsieur Pouvreau, President of the Machine 
Tool Constructors Syndicate, has described the 
Basle exhibition as of great importance to 
France. At the Basle exhibition, France would 
show machine-tools, he said, suitable for 
exporting. French machine tool production was 
now twice that of 1938 and the quality had 
also improved, so that productivity could be 
said to be multiplied three times. In 1947 
exports had been 5 per cent of total production, 
but difficulties in obtaining materials had held 
up further expansion. In 1948, exports were 
expected to amount to 20 per cent of total 
turnover, and the internal market was expected 
to be generally satisfied. Large orders had 
already been received, Monsieur Pouvreau 
mentioned, from Spain and Poland. The main 
French customers were Poland, South America, 
Scandinavia, the Benelux countries, and Spain. 
French factories were being created in the 
Argentine and India. 

* * * 

The French Salon d’Automobiles, which 
opened on October 7th, has been the subject 
of much controversy here. At one point, Baron 
Petiet, President of the Automobile Construc- 
tions Union, stated that the Salon would not 
start until constructors had more sales liberty. 
Constructors are demanding sufficient raw 
materials to enable them to work efficiently 
and state that the steel industry is now capable 
of supplying them with the quantity and quality 
of metal they need. They are also opposed to 
any kind of tax on the possession of a car and 
ask that more vehicles should be placed on 
the internal market. Perhaps the most inter- 
esting French exhibit at the Salon will be the 
11 h.p. ‘five-seater 150 m.p.h. Gregoire “ R.” 
Mass production would enable the model to 
be sold for 500,000 frances (less than £600), 
but although French constructors recognise 
its merits, its production in quantity is un- 
likely. One of the interesting points of the 
11 h.p. Gregoire is its variable, flexible sus- 
pension, which is said to combine the smooth- 
riding of the best American car with the 
road-holding qualities of the best European 
car. It weighs some 500kg less than other 
cars of the same power. 


* 
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Notes and Memoranda 


Rail and Road 


British Transport Recerpts.—The British 

ransport Commission has stated that in the four 
weeks ended September 5th traffic receipts on 
British Railways totalled £27,282,000, compared 
with £25,214,000 in the corresponding four weeks 
of 1947. Traffic receipts from London Transport’s 
rail and road services were £4,558,000 compared 
with £4,206,000 in the corresponding period of last 
year, and tolls and freight charges from Inland 
waterways amounted to £140,000. The Commis- 
sion’s total traffic receipts for the month ended 
September 5th were, therefore, £31,980,000. The 
Commission’s statement on the matter adds, of 
course, that the comparison of 1948 with 1947 is 
affected by increases in fares, rates and charges 
which came into operation during last year. 


Low HEapLAMPs OR PassL~amps.—New road 
vehicle lighting regulations which come into force 
on January 1, 1949, deal with the risk of dazzle 
from low-mounted headlamps or passlamps. These 
lamps are legal under present regulations provided 
they comply with certain alternative conditions, 
one of which is that they are permanently dipped 
so as to be incapable of dazzling anyone more than 
25ft away, whose eye-level is not less than 3ft 6in. 
The effect of the new regulations is that a front 
lamp—unless used only in fog or snowfalls—will 
not be held to comply with this condition unless 
its centre is not less than 2ft from the ground. 
This amendment to the Road Vehicles Lighting 
Regulations, 1936, follows a report on interim 
measures for the prevention of dazzle made by the 
Road Research Board of the Department of 
Scientific and Industrial Research. 


Toton “ Up” Sipinas MopERNISATION: THREE 
New Contracts.—The London Midland Region 
of British Railways recently announced the placing 
of further contracts in connection with the moder- 
nisation of the ‘ Up ”’ sidings at Toton marshalling 
yard, between Nottingham and Derby. One con- 
tract, placed with Edward Wood and Sons, of 
Derby, is for the construction of the Hump Room 
and the main building block of the new sidings, 
and also for finishing work on the Control Tower. 
The Hump Room will be a small brick building, in 
which wagons will be routed to various lines in 
the sidings by means of electrically-controlled 

ints. The main building will be a large brick- 
built block of one storey and will accommodate 
all facilities for the examination and repair of 
wagons. A second contract, for the construction 
of a control tower, has been placed with Joshua 
Henshaw and Sons, of Liverpool. The tower will 
have three storeys, the second and third of which 
will house electrical relay equipment and the 
“up” sidings control room respectively. The 
ground floor of the tower will have two single- 
storey wings, each about 60ft long, containing 
electrical signalling and point-setting equipment 
and an electrical substation. 


Air and Water 


AUSTRALIAN AIRCRAFT.—The Australian Depart- 
ment of Civil Aviation has stated recently that the 
total number of aircraft on the civil register at 
June 30, 1948, was 701, compared with 585 a year 
previously. The heaviest aircraft on the register, 
the Department adds, are the four ‘‘ Constellation 
749s,” owned by Qantas Empire Airways. 


Caura Dam, Trinipap.—In reply to a recent 
question in Parliament, the Colonial Secretary, 
Mr. Creech Jones, said that approximately £686,250 
had been spent on the construction of the Caura 
Dam, Trinidad, and on the acquisition of the site. 
The Trinidad Government had arranged for its 
consulting engineers to visit the Colony to report 
on all aspects of the position concerning the dam. 


GorBats WaTeR Works CENTENARY.—The 
triennial inspection of the Gorbals Waterworks, 
Barrhead, was carried out by the Water Committee 
of the Glasgow Corporation on Thursday, Septem- 
ber 23rd. The visit also marked the centenary of 
the works, which were first put into commission in 
1848 under the ownership of the Gorbals Gravita- 
tion Water Company. They were later taken over 
by the Glasgow Corporation under its first Water 
Act of 1855. The tour of the works included visits 
to the four reservoirs, the slow sand filters, and 
clear water tanks, the venturi meter house and the 
chemical treatment plant. The works, of course, 
have been considerably enlarged and improved 
since their inception, and now contribute between 
5,000,000 and 6,000,000 gallons of water daily to 
Glasgow’s total daily requirement of about 
80,000,000 gallons. 





Miscellanea 

GeRMAN ScraP Detiverires.—The Minister of 
Supply has stated in a written Parliamentary 
answer that the total tonnage of scrap received in 
the United Kingdom from Germany this year up 
to the end of August, was approximately 450,000 
tons. Shipments during August amounted to 
about 70,000 tons. 

RoyaL TECHNICAL COLLEGE, GLAsGow.—The 
Governors of the Royal Technical College, Glasgow, 
have appointed Dr. Frederick M. Bruce, M.Sc., to 
the Chair of Electrical Engineering in succession to 
Professor 8S. Parker Smith, who has retired. Dr. 
Bruce is head of the high-voltage laboratory in the 
Nelson research laboratories of the English Electric 
Company, Ltd. 

CANADIAN IRON AND STEEL PRopvucTION.—Pig 
iron production in Canada in the month of June is 
reported to have amounted to 183,763 net tons, or 
an average daily rate of 81-4 per cent of rated 
capacity. Output of steel ingots and castings in 
the same month totalled 259,365 net tons, which 
represents an average daily rate of 83-4 per cent 
of rated capacity. 

PaPerR MILL ror TasMANniIA.—A recent statement 
by Commerce Weekly says that a new paper mill 
is to be built at Burnie, Tasmania, as a result of 
collaboration between Thomas Owen and Co., Ltd., 
a British company, and the Associated Pulp and 
Paper Mills of Australia. It is understood that the 
mill will manufacture vegetable parchment, grease- 
proof and other speciality papers. 

First Census or Distrisution.—The Board of 
Trade has now made an Order fixing 1950 as the 
year in which the first full Census of Distribution 
is to be taken. The Order is made under the 
Statistics of Trade Act. The census will be com- 
pulsory and will be taken early in 1950 in respect 
of the year 1949. It will involve wholesalers, 
retailers and other services, such as hairdressers 
undertakers, photographers, and boot and shoe 
repairers. A voluntary “ pilot’ census was taken 
earlier this year to provide working data for the 
full census. The Board of Trade is at present 
considering the forms to be used in the full census, 
in consultation with the Advisory Committee 
appointed earlier this year. 

TREVITHICK MemoriaL TaBLET.—A memorial 
tablet to Richard Trevithick will be unveiled on 
Saturday, October 16th, at 3 p.m., at the site of his 
birthplace at Station Road, Pool, near Redruth. 
After the unveiling ceremony by Mr. R. E. Trevi- 
thick, M.I.C.E., a visit will be made to Robinson’s 
Cornish pumping engine at South Crofty Mine, 
and at 4.45 p.m. a buffet tea will be served in the 
canteen of Holman Brothers, Ltd., Camborne. 
After tea, there is to be an exhibition of sound films 
dealing with Cornish pumping engines in this 
country and overseas. The arrangements for the 
unveiling ceremony and for the subsequent events 
are being made by the Cornish Institute of Engi- 
neers in conjunction with the Newcomen Society. 

University LEcTURES ON PHOTOELASTICITY.— 
The Faculty of Engineering, University College, 
Gower Street, London, W.C.1, announces that two 
courses in photoelasticity have been arranged. The 
first course comprises twenty-eight lectures of 
one and a@ half hours each on “ The Theory and 
Practice of Elasticity ’’ which will be given once a 
week throughout the 1948-49 session. The course 
will also include ten three-hour periods of laboratory 
work in the second and third terms. “The second 
series is a short course of lectures and demonstra- 
tions on “ The Principles and Methods of Photo- 
elasticity,” occupying ten periods of one and a half 
hours each. The fee for the first course is fifteen 
guineas and for the second five guineas, but both 
are available, without extra charge, to students 
at University College who have paid composition 
fees. 

British ELECTRICAL POWER CONVENTION, 1949. 
—At the final I.M.E.A. Convention, held in East- 
bourne last June, plans were made for the organisa- 
tion of a British Electrical Power Convention in 
1949. This was to be a co-operative undertaking 
by appropriate electrical associations and the 
British Electricity Authority and the Area Boards. 
At a meeting of representatives of the interested 
organisations last week, Torquay was accepted as 
the venue for the Convention, a determining factor 
being the problem of suitable accommodation. The 
Convention will be held in the third week in June, 
from the 13th to 17th inclusive. Lord Citrine, 
P.C., K.B.E., Chairman of the British Electricity 
Authority, has been elected President of the Con- 
vention for 1949. Mr. J. W. Simpson, O.B.E., has 
been appointed Secretary, the Convention office 
being at 16, Stratford Place, W.1. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 
To-day, Oct. 8th.—Bristot Branox: Royal Hotel, 
College Green, Bristol. ‘“‘ Avoiding Eye Strain in 
Lighting,” R. 8. Hazell. 7 p.m.—Crewe Brancu : 
Crewe Arms Hotel, Crewe. ‘“‘ Ward Leonard Set 
for Variable Load Motors,” S. Himbury. 7 p.m. 
Tuesday, Oct. 12th.—SoutH-West Lonpon: Compton 
Hall, Compton Road, Wimbledon. “ Relations 
between Supply Undertakings and Contractors,” 
H. A. Allen; “‘Cutting-Away Methods,” R. F. 
Appleyard ; “ Installation, Testing and Inspection,” 
G. Kitchener; “ Earthing,” G. E. D. man. 


7.30 p.m. 

Wetueain, Oct. 13th.—BIRMINGHAM Brancs : Chamber 
of Commerce, 95, New Street, Birmingham, 2. 
“Testing of Turbo-Alternators,” Mr. Leech. 6.30 
p.m.—BRapDFoRD BrancH: Midland Hotel, Brad- 
ford. “Estimating and Quantity Surveying of 
Electrical Installations,” L. L. Emmett. 7.30 p.m. 
—Srockrort Branco: White Lion Hotel, Under- 
aaa. “‘ Transformer Maintenance,” H. Walmsley. 
7.15 p.m. 

Friday, . 15th.—MANCHESTER Brancu: Engineers’ 
Club, Albert Square, Manchester. ‘ F.H.P. Motors,” 
A. N. D. Kerr. 7 p.m. 

Chemical Society 
14th.—Burlington House, Piccadilly, 
for the Reading of Original Papers. 
7 p.m.—The University, Live l. “* The Prepara- 
tion, Properties and Handli of Elementary 
Fluorine,” A. J. Rudge. 4.30 p.m. 
Illuminating Engineering Society _ 

Tuesday, Oct. 12th.—Royal Society of Arts, John Adam 

arena W.C.2.. Presidential Address, J. M. Waldram. 
p.m. 





Thursday, Oct. 
W.1. Meeti 


Incorporated Plant Engineers 

To-day and » Oct, 8th and 9%h.—First annual con- 
ference at Cheltenham. 

Tuesday, Oct. 12th.—MaNcHESTER BrancH: Engineers’ 
Club, Albert Square, Manchester. *“ Canteen 
Equipment—Construction, Operation and Main- 
tenance,”’ D. J. Cottam. 7.15 p.m. 

Thursday, Oct. 14th.—NEWOASTLE-UPON-TYNE BRANCH : 
Y.M.C.A., Connaught Rooms, Blackett Street, 
Newcastle-upon-Tyne. ‘“ Internal Combustion Tur- 
bines.” 7.30 p.m.— NorrineHamM Brancu: 
Y.M.C.A., Shakespear Street, Nottingham. Film, 
“Combustion and Chain Grate Stokers.” 7 p.m.— 
PETERBOROUGH Branco: Gas Company’s Lecture 
Theatre, Peterborough. “ Electricity and its Appli- 
cation to Industry,” A. L. Berridge. 7.30 p.m. 

Tuesday, Oct. 19th.—Guiascow BRANCH: — 
Centre, 351, Sauchiehall Street, Glasgow. Paper by 
Dr. North. 7 p.m. 

Institute of British Foundrymen 

Saturday, Oct. 9th.—LaNCASHIRE BraNncH: Engineers’ 
Club, Albert Square, Manchest “** Probl of 
Contraction and Distortion in Iron Castings,” 
E. en. 3 p.m.—SocorTisH Brancu: Royal 
Technical College, Glasgow. Presidential Address, 
Wm. Y. Buchanan. “Foundry Systems,” John 
B. Morton. 3 p.m.—West Kipinec or Yorks 
Branco: Technical College, Bradford. ‘“ Brains 
Trust.” 6.30 p.m. 

Friday, Oct. 15th—M1pDLESBROUGH Brancu : Cleveland 
Scientific and Technical Institute, Corporation 
Road, Middlesbrough. ‘‘ Heat-Resisting Steels,” 
F. H. Keating. 7.30 p.m.—West WaLEs SECTION : 
Glanmor Foundry Canteen, Lianelly. Film, 
“* Making Steel Castings.” 7 p.m. 

Institute of Economic Engineering 

Thursday, Oct. 14th—Pimm’s Restaurant, Bishopsgate. 
Informal discussion on “Specialised Internal 
Transport.” 7 p.m. 

Institute of Marine Engineers 

Tuesday, Oct. 12th.—85, Minories, E.C.3. ‘“‘The Heat 
fee with some Notes on its Application to Air 
Conditioning in Land and Marine Service,” F. 

5.30 p.m. 

Institute of Navigation 

Friday, Oct. 15th.—Royal Geographical Society, 1, 
Kensington Gore, 8.W.7. “Transverse Naviga- 
tion: An Alternative to the Grid System,” W. A. W. 
Fox. 5 p.m. 


Institute of Petroleum 


Thursday, Oct. 14th._—Manson House, 26, Portland Place, 
W.1. ‘Integration of Operations in a Large 
Refinery,” K. B. Ross and D. N. McKinlay. 5.30 
p-m. 





Joder. 


Institute of Transport 
Monday, Oct. 18th.—Jarvis Hall, 66, Portland Place, 
W.1. Presidential Address, David R. Lamb. 
5.30 p.m. 


Institute of Welding 
Wednesday, Oct. 13th.—NortTaH Lonpon Brancu: Tech- 
mical College, Enfield. ‘‘ Thermit Welding,” A. 
Baines. 7.30 p.m. 
Thursday, Oct. 14th.—Sourn Lonpon Branow: Insti- 
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tute of Marine Engineers, 85/88, The Minories, E.C.3. 
Film meeting, “The Tube Age,” “ Mechanical 
Man,” “How to Weld Aluminium,” “ Design for 
Are Welded Structures.” 6.30 p.m. 


Institution of Chemical Engineers 
Saturday, Oct. 9th.—College of Technology, Manchester. 
‘Fluid Friction, Heat and Mass Transfer in Tur- 
bulent Flow,” W. 8S. Norman. 3 p.m. 
Monday, Oct. 18th.—Geological Society, Burlington 
House, Piccadilly, W.1. “‘ Recent Developments in 
High Vacuum Technology,” R. 8. Morse. 5.30 p.m. 


Institution of Electrical Engineers 

Monday, Oct. 11th—NortTH-EasTeRN CENTRE: Neville 
Hall, Westgate Road, Newcastle-upon-Tyne. Chair- 
man’s Address, L. Mellor. 6.15 p.m.—Lonpon 
8S TUDENTs’ SEcTION: Savoy Place, Victoria Embank- 
ment, W.C.2. Chairman’s Address, A. Mason. 
7 p.m.—Souta Mipianp CentTrE: Grand Hotel, 
Birmingham. Annual General Meeting. Inaugural 
Chairman’s Address, W. G. Thom 6 p.m. 

Tuesday, Oct. 12th.—MEASUREMENTs SecTION: Savoy 
Place, Victoria Embankment, W.C.2. Inaugural 
Chairman’s Address, 8S. Whitehead. 5.30 p.m. 

Wednesday, Oct. 13th.—Rapio Section: Savoy Place, 
Victoria Embankment, W.C.2. Inaugural Address, 
as Chairman, F, Smith. 5.30 p.m.—Sours Mip- 
LAND StupEnts’ Section: James Watt Memorial 
Institute, Great Charles Street, Birmingham. 
“Communications Over H.T. Networks,” ; 2 
Warren. 6.45 p.m. 

Thursday, Oct. 14th.—Utmisation Section: Savoy 
Place, Victoria Embankment, W.C.2. Inaugural 
Address as Chairman, R. O. Ackerley. 5.30 p.m. 

Saturday, Oct. 16th.—Norta Mipianp StupEnts’ SEc- 
tT1I0oN: Yorkshire Electricity Board Offices, 1, 
Whitehall Road, Leeds. Film show. 2.30 p.m. 

Tuesday, Oct. 19th.—NorTH MIpLAND CENTRE: York- 
shire Electricity Board Offices, 1, Whitehall Road, 
Leeds. “Factors Governing Specifications for 

Flexible Electric Cables,” W. Bowen. 6.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 

Tuesday, Oct. 19th.—39, Elmbank Crescent, Glasgow. 
“Economy by Efficient Calculation,” W. Heigh. 
6.30 p.m. 


Institution of Heating and Ventilating Engineers 

Wednesday, Oct. 13th.—Institution of Mechanical Engi- 
neers, Storey’s Gate, St. James’s Park, S.W.1. 
Autumn general meeting. ‘‘ Testing the Thermal 
Conditions in a Building: Radiant Temperatures 
and their Effect on Comfort.” A. H. Barker. 6 p.m. 

Thursday, Oct. 14th.—BIRMINGHAM AND DISTRICT 
Brancu: Imperial Hotel, Temple Street, Birming- 
ham. “* Mechanical Handling of Coal and Ash,” 
W. G. Picton. 6.30 p.m. 


Institution of Mechanical Engineers 

Saturday, Oct. 9th.—NortTH WESTERN Branou, GRADU- 
ates’ SecTION: Engineers’ Club. Albert Square, 
Manchester. ‘“ Vapour Engines,” W. J. Kearton. 
2.30 p.m. 

Tuesday, Oct. 12th.—AvTOMOBILE Drvision: Storey’s 
Gate, St. James’s Park, S.W.1. General Meeting. 
6 p.m. 

Institution of Production Engineers 

Saturday, Oct. 9th.—West Wates SuB-Section: Tech- 
nical College, Swansea. Film, “‘ The Production of 
High Quality Steel.” 7.30 p.m. 

Tuesday, Oct. 12th.—BiRMINGHAM GRADUATE SECTION : 
James Watt Memorial Institute, Great Charles 
Street, Birmingham. ‘“ Die Casting,” H. W. Fair- 
bairn. 7p.m.—Hautrax Section: Whiteley’s Café, 
Westgate, Huddersfield. “ Precision Castings for 
General Engineering Purposes,” F. Hudson. 7 p.m. 

Wednesday, Oct. 13th—-W ESTERN SECTION : Grand Hotel, 
Bristol. ‘‘ Management for To-Day,” A. T. Davey. 
7.15 p.m. 

Institution of the Rubber Industry 

Monday, Oct. 11th.—James Watt Memorial Institute, 
Great Charles Street, Birmingham. ‘ Rubber 
Injection Moulding,” J. M. Lowe. 7 p.m. 


Institution of Structural Engineers 
Thursday, Oct. 14th.—11, Upper Belgrave Street, 8.W.1. 
Presidential Address, L. Scott White. 6 p.m. 


Junior Institution of Engineers 

To-day, Oct. 8th.—39, Victoria Street, 8.W.1. “ Indus- 
trial Relationship,” Kyrle W. Willans. 6.30 p.m. 

Monday, Oct. 11th.—Manchester Geographical Society, 
16, St. Mary’s Parsonage, Manchester. Annual 
general meeting, followed by Presidential Address, 
“ Fuel and the Future,” John Grayston. 7.30 p.m. 

Tuesday, Oct. 12th.—WeESTERN GROUP OF MEMBERS : 
Grand Hotel, Broad Street, Bristol. Annual general 
meeting and discussion evening. aoa 

Friday, Oct. 15th.—39, Victoria Street, 8.W.1. Informal 
meeting. ‘“‘Sound and Vibration Measurements,” 
L. P. Corte. 6.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 

Friday, Oct. 15th.—Literary and Philosophical Society’s 
Lecture Theatre, Newcastle-upon-Tyne. Presi- 
dential Address, Mungo Campbell. 6.15 p.m. 


Manchester Statistical Society 
To-day, Oct. 8th.—INDUSTRIAL Group: Society of 
Architects, 16, St. Mary’s Parsonage, Deansgate, 
Manchester. Discussion on “ Quality Control in 
Great Britain, and the U.S.A.,” led by L. H. C. 
Tippett. 6.45 p.m. 


Royal Statistical Society 
To-day, Oct. 8th.—Lonvon Group: E.L.M.A. Lighting 
Service Bureau, 2. Savoy Hill, W.C.2. “ Quality 
Control Charts in Cost and Productivity Analysis,” 
G. F. Todd. 6 p.m. 


Oct. 8, 1948 


Personal and Businche 


Major Frank BLAcksToNE has been 2ppointed 
a director of Blackstone and Co., Ltd. 


Ricuarp Sutcurre, Ltd., has-opened a branch 
office at 17, Sandhill, Newcastle-upon-Ty:0, 
E. B: Crofton is the branch manager. 


CoLoNEL KENNETH CANTLIE, M.I.Moch.E 
M.I.Loco.E., has been appointed overseas repre. 
sentative of the Locomotive Manufs::tureps’ 
Association. 


CoLtoneL Norman Berry, A.M.I.Mech.t., has 
resigned from R.E.M.E. to join Prior Stokevs, Ltd 
He will be concerned with the technical «! velop. 
ment of the business. 


Mr. J. BELOHOUBEK informs us that he i: estab. 
lishing an industrial consultant’s practice at The 
Warren, Kendra Hall Road, South Croydon 
Surrey (telephone, Croydon 6964). iis. 


Mr. N. A. Gutrery has been appointed a Deputy 
Secretary in the Ministry of Transport. For the 
last two years he has been Under-Secretary jp 
charge of the Marine (Crews and Safety) Division, 


Guy Motors, Ltd., has acquired the trolleybus 
manufacturing interests of the Sunbeam Trolleybus 
Company, Ltd. The machine tool section of the 
latter company is being retained by J. Brockhouse 
and Co., Ltd. 


Mr. K. B. Rosryson, formerly of the steam 
turbine department of the English Electric Com. 
pany, Ltd., has been appointed efficiency and test. 
ing engineer in the Yorkshire Division of the British 
Electricity Authority. 

E. H. Jones (Macurne Toozs), Ltd., announces 
the closing down of its Halifax factory. The manu. 
facture of the machine tools hitherto carried on 
there will be transferred to other works associated 
with the E. H. J. organisation. 


Sm CHartes Tennyson, C.M.G., has retired 
from the position of secretary of the Dunlop Rubber 
Company, Ltd. Prior to joining the Desiep Com- 
pany in 1928, Sir Charles was for eight years deputy. 
director of the Federation of British Industries. 


Sir Ex.tis Hunter has been appointed chairman 
of Dorman Long and Co., Ltd., in succession to the 
late Lord Greenwood. He joined the company as 
deputy-chairman in 1938, and a year later became 
managing director, which office he will combine 
with the duties of chairman. 


Lorp RoTHscHILD has resigned from the board 
of the British Overseas Airways Corporation on 
becoming chairman of the Agricultural Research 
Council. The Minister of Civil Aviation has ap- 
pointed Lord Douglas of Kintleside to fill the 
vacancy on the board of B.O.A.C. 


Tue CoLoNIAL OFFICE announces the following 
appointments : Mr. W. E. Wood, A.M.I.C.E., 
executive engineer, Public Works Department, 
Nigeria ; Mr. F. 8. Strongman, materials engineer, 
Colonial Service, Kenya, and Mr. J. W. Chaloner, 
assistant engineer, Railway Department, Nigeria. 


Vicxers-ARMsTRONGS, Ltd., announces that 
it has now acquired the business of the Keenok 
Company, Ltd., as a going concern. All enquiries 
should be addressed to Vickers-Armstrongs, Ltd., 
Keenok Sales Department, 13, City Road, London, 
E.C.1. Mr. G. W. Read-Baker will continue as 
sales manager for Keenok products. 


Messrs. Husspanp AND Co., consulting civil 
and structural engineers, of Sheffield, have opened 
a London office at 70, Victoria Street, S.W.1 (tele- 
phone, Victoria 6418), under the direction of 
Mr. W. A. Mitchell, M.I. Struct.E., formerly 
chief designer, in London, of Dorman Long and 
Co., Ltd. Messrs. Husband have also acquired the 
consulting practice of the late Mr. A. S. 
Grunspan, M.I.C.E 





Contracts 


THe GENERAL Exectric Company, Ltd., has 
received a contract valued at So. < atcorecerati 
£270,000 for the whole of the electrical equipment 
for the Argentine Government’s 150,000-ton grain 
storage and shipping elevator, which is to be built 
in the port of Buenos Aires. 

Tae Sourn AFRicAN RaAILways AND HARBOURS 
ADMINISTRATION has ordered from the North 
British Locomotive Company, Ltd., forty 3ft 6in 
gauge electric locomotives, for mixed traffic service 
between Cape Town and Beaufort West. All the 
electrical equipment, to the value of approximately 
£1,000,000, is being supplied by the General 
Electric Company, Ltd. e locomotives will be 
powered by six nose-suspended motors of approxi- 
mately 500 h.p. each, and will operate at 3000V 
d.c. 
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THE ENGINEER 






A Seven-Day Journal 


Presentation of the Kelvin Medal 


{ue Kelvin Medal which was awarded in 
1947 to Air Commodore Sir Frank Whittle, 
KBE., C.B., M.A., F.R.S., was presented to 
him by the Rt. Hon. Sir John Anderson, P.C., 
MP., F.R.S., on October 7th, at the inaugural 
meeting of the 1948--49 session of the Institution 
of Electrical Engineers. It was particularly 
appropriate that the presentation should be 
made on an occasion when the ceremony could 
be witnessed by representatives of certain of 
the overseas institutions while they were in 
London for the Conference of Engineering 
Societies of Western Europe and the United 
states of America. For these institutions were 
among those who were invited to submit 
nominations for the recipient of the medal. 
It will be recalled that the Kelvin Medal, which 
was first awarded in 1920, is presented 
triennially as a mark of distinction in engineer- 
ing work or investigation of the kinds with 
which Lord Kelvin was especially identified. 
In practice, the award is restricted to men of 
distinguished service in the application of 
science to engineering, rather than in the 
development of physical science itself. The 
awards committee, which consists of the 
Presidents of the eight major British Engineer- 
ing Institutions, receives nominations from 
leading engineering societies in all parts of 
the world, so as to provide a comprehensive 
list of names of eligible persons, irrespective of 
nationality. 


Royal Aeronautical Society’s 
Dominion Divisions 


RESOLUTIONS passed recently by the Council 
of the Royal Aeronautical Society provide for 
immediate action to be taken for the establish- 
ment of divisions in Australia and New Zealand. 
In taking this decision, the Council has expressed 
its conviction that the objects of the Society 
will be furthered by the constitution of divisions 
in the British Commonwealth. By the resolu- 
tions, the Australian and New Zealand divisions 
—and others which will be formed in the 
Dominions—will have power to constitute 
branches of the Royal Aeronautical Society in 
their own countries, similar to those which 
exist in Great Britain. Members of the divi- 
sions will all be full registered members of the 
Society, and in most respects the divisions will 
have authority to act exactly as the parent 
body in London. It is stated that the only 
important exception is the actual election of 
members as Associate Fellows, and all such 
technical members will continue to be elected 
in London so that a consistent standard may 
be maintained throughout the world. Other- 
wise, the Royal Aeronautical Society says, the 
divisions will follow their own activities in 
their own countries in the ways which best 
suit those countries and the local conditions. 
They will not be restricted in any way, by rules 
or regulations which apply to Great Britain, or 
to any other division. 


Permanent International Association 
of Navigation Congresses 

Wir the approval of the Ministry of Trans- 
port, there has recently been formed a British 
National Committee in connection with the 
Permanent International Association of Naviga- 
tion Congresses. The Committee’s main objects, 
it is stated, are to foster interest in the Associa- 
tion, to promote papers for presentation at the 
Congresses—in particular at the next Congress, 
which is to be held in Lisbon in September, 1949 
—and generally to co-ordinate British interest 
in the Associations’s work. Sir William 
Halcrow, M.I.C.E., has consented to serve as 
chairman of the British National Committee, 
the other members of which are. Mr. M. G. J. 
McHaffie, Mr. W. P. Shepherd-Barron, Mr. 
R. D. Gwyther, Mr. A. L. Harvey, Mr. C. A. 
Wilson, Mr. L. Cleaver, Sir Gilmour Jenkins, 
Mr. L. Leighton, Sir Cyril Kirkpatrick, Sir 





Arthur Whitaker, and Mr. Maurice Nachshen. 
The Council of the Institution of Civil Engineers 
has undertaken to administer the work of and 
provide secretarial facilities for the National 
Committee. At the request of the Secretary- 
General of the Association, the Committee 
has agreed to distribute in this country bulletins 
and similar material sent in bulk from the 
headquarters in Brussels, and also to receive, 
on behalf of the Association, subscriptions from 
members reident in this country for onward 
transmission in bulk sums. Revised rates of 
subscriptions which have now been notified are : 
Corporations, a minimum of 200 Belgian francs 
a year; ordinary members, 75 Belgian francs 
a year ; and life members, a single subscription 
of 750 Belgian francs. The Committee states 
that payment may be made in sterling, at the 
ruling rate of exchange, by cross draft, or money 
order in favour of ‘“ The Institution of Civil 
Engineers,” and addressed to the British 
National Committee of the Permanent Inter- 
national Association of Naviga*ion Congresses, 
care of Institution of Civil Engineers, Great 
George Street, London, 8.W.1. 


International Conference of 
Engineering Institutions 

A CONFERENCE was held in London at the 
invitation of the Institution of Civil Engineers, 
the Institution of Mechanical Engineers and 
the Institution of Electrical Engineers, acting 
as hosts, from October 4 to 8, 1948, with repre- 
sentatives of the Société Royale Belge des 
Ingénieurs et des Industriels, Dansk Ingenior- 
foreningen, Société des Ingénieurs Civils de 
France, Koninklijk Instituut van Ingenieurs, 
Den Norske Ingeniorforening, Svenska Tek- 
nologféreningen, Schweizerischer Ingenieur und 
Architekten-Verein, and the Engineers’ Joint 
Council from the United States, representing 
the American Society of Civil Engineers, 
American Institution of Mining and Metal- 
lurgical Engineers, American Society of Mecha- 
nical Engineers, American Institute of Electrical 
Engineers, and the American Institute of 
Chemical Engineers. The conference considered 
various questions concerned with the operation 
and policy of their Institutions, and how, by 
developing more intimate collaboration and an 
exchange of facilities and information, they 
could more effectively accomplish the purposes 
for which they were founded. 


Sir Stephen Pigott’s Retirement 


THE board of John Brown and Co., Ltd., has 
announced that, on account of ill-health, Sir 
Stephen Pigott has decided to retire at the end 
of this month from the position of managing 
director at Clydebank. Sir Stephen, who will 
remain a director of the company, joined the 
staff of John Brown and Co., Ltd., forty years 
ago in order to undertake the development of 
the Brown-Curtis turbine. Subsequently, he 
was appointed manager of the engine works at 
Clydebank, and became a local director of the 
company in 1920. In 1934, Sir Stephen was 
appointed to the board of John Brown and 
Co., Ltd., and a year later he succeeded to the 
office of managing director on the retirement of 
Sir Thomas Bell. Marine engineering progress 
owes much to the energy and skill of Sir Stephen 
Pigott, a fact which was recognised by the 
award in 1938 of the Gold Medal of the American 
Society of Mechanical Engineers, and in 1940 
of the Parsons Medal. In connection with the 
latter award, Sir Stephen delivered the Parsons 
Memorial Lecture before the North-East Coast 
Institution of Engineers and Shipbuilders, 
taking as his subject “‘ The Engining of Highly 
Powered Ships.” Since 1933, Sir Stephen has 
been a member of the technical committee of 
Lloyd’s Register, and he was appointed to 
the General Committee in 1936. He is a member 
of the Worshipful Company of Shipwrights 
and a Past-President of the Institute of Marine 
Engineers. His many friends in the shipbuilding 


industry and in the engineering industry 
generally will, we are sure, join us in wishing 
him restored health with which to enjoy many 
years of well-earned leisure. Dr. James M. 
McNeill has been appointed to succeed Sir 
Stephen as managing director at Clydebank. 
He has been deputy managing director for 
some time, and is President of the Institution of 
Engineers and Shipbuilders in Scotland. 


Illumination Section of the Science 
Museum 


On Wednesday, October 6th, the ‘‘ Darkness 
into Daylight” Exhibition at the Science 
Museum was closed, and since it was opened 
on April 29th the Exhibition has been seen 
by many visitors. Many of the exhibits 
were provided by the Electric Lamp Manu- 
facturers’ Association, and on Thursday of 
last week they were formally handed over 
to the Director of the Science Museum 
for inclusion in the permanent museum 
collection on illumination which is now being 
remodelled. The objects presented range from 
six dioramas illustrating the development of 
lighting from medizval to modern times to a 
complete historical survey of the development 
of the fluorescent lamps. In addition, there is 
a working model illustrating stage lighting, 
and several experimental and newly introduced 
types of lamp. The Science Museum says that 
its new illumination collection is being built 
up in three parts. In the first, the historical 
portion, it is aimed to give a picture of the 
sequence in which lighting developed from 
prehistoric to modern times. The second 
section, much of which is already in existence, 
illustrates by means of push-button demonstra- 
tions the principles upon which good illumina- 
tion depends, and the final section is to be 
devoted to modern developments in discharge 
tubes and fluorescence. It is hoped to open 
the new illumination collection to the public 
early next year. 


Imperial Engineering Policy 

THE Engineering Industries’ Association held 
a luncheon meeting at the Dorchester Hotel, 
London, on Tuesday last, at which Sir Miles 
Thomas, Director of the Colonial Development 
Corporation, was the principal speaker. In the 
course of his address, Sir Miles emphasised the 
necessity of paying full and urgent regard to 
the importance of the Imperial aspects of our 
engineering policy. Two main points of that 
policy which required consideration to-day were, 
he thought, the value of processing Empire 
raw materials on site, and securing a proper 
division of the production processes between 
Great Britain—representing as she could the 
tool-room of the Empire—and the oversea 
Commonwealth where the correct utilisation 
of local labour was of paramount economic 
importance. Sir Miles said he knew it was 
frequently asked what would happen to our 
home factories if there was too much develop- 
ment of secondary industries in the Colonies, 
but he believed that the difficulty could be 
readily overcome if a truly wise Imperial out- 
look was cultivated. Unfortunately, the word 
** planning ’’ had grown into disrepute because 
of its political implications, but, fundamentally, 
it was a thoroughly good word. No indus- 
trialist, no engineer, Sir Miles asserted, would 
dream of starting any undertaking without 
having the proper operations worked out in 
his planning department. That was exactly 
what was needed to bring to full fruition 
the wealth of the Empire. By engineering 
imperially, so that the high precision jobs were 
done in Britain, and allowing local labour in 
the Dominions and Colonies to play its full 
part in the assembly processes and in the manu- 
facture of such simple products as its skill and 
facilities permitted, there need be, Sir Miles 
thought, no fear of an undesirable shifting of 
the focus. 
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Water Supply of Greater London 


By H. W. DICKINSON, D.Eng., M.I.Mech.F. 
No. XV—({Continued from page 354, October 8th) 


West MippLEsEX WaATERWORKS 


At the beginning of the nineteenth century 
the extension of London westward beyond 
Kensington was proceeding rapidly while the 
local water supplies were gradually failing. 
In 1806 Ralph Dodd, a civil engineer, pro- 
posed the construction of waterworks to 
supply the area around Hammersmith and 
Kensington, together with the adjacent 
parts of Paddington and Marylebone. Par- 
liamentary powers were obtained in that 
year (46 Geo. IIT, c. 119), and the company, 
the West Middlesex Water Company, was 
incorporated with a capital of £80,000, with 
the object of constructing works at Hammer- 
smith, where land was acquired for the pur- 
pose. Before the execution of the works had 
begun, Mr. Dodd changed his mind as to the 
situation of the works and proposed Poole’s 
Creek, near Fulham. To this change of plan 
the proprietors would not agree and Mr. 
Dodd resigned. He was succeeded early in 
1807 by Mr. Peter Nicholson, who -carried 
on the works at Hammersmith by the eree- 
tion of two engines of 20 h.p. each, cylinders 
24in diameter by 6ft stroke, pumps 18in 
diameter, built by Fenton and Murray, of 
Leeds, to draw water from the river, which 
has here a clean gravelly bottom, into two 
settling reservoirs. Elm water mains 


were initially laid down; stone pipes were 
also used, but were found to be porous and 


both were discarded from 1808 onwards for 
cast iron mains. 

While this plant was under construction 
Mr. Nicholson suggested a more ambitious 
scheme involving extensions to the north- 
western parts of Marylebone and Paddington. 
The original two engines being inadequate 
for this extension, they were replaced by two 
of larger size. Land was purchased in 1808 
at Campden Hill, Kensington, for another 
reservoir capable of holding 3} million gallons 
124ft above O.D. The original capital of 
the company having now been exhausted, a 
further Act (46 Geo. ITI, c. 119) was obtained 
in 1810 to increase the capital by £160,000. 

Incidentally, in consequence of opposition 
from the Select Vestry of Marylebone as to 
the right of the company to extend so far, 
opportunity was taken to insert in the Act 
a clause whereby the area of operations was 
extended specifically to the parishes of St. 
James’s, Westminster, St. Anne’s, Soho, St. 
Mary-le-Strand, St. Clement Danes, St. Paul’s, 
Covent Garden, Paddington, Marylebone, and 
parts of the parishes of St. Pancras, St. 
George, Bloomsbury and St. Giles-in-the- 
Field. It might be remarked here that the 
policy of the Legislature from about 1800 
to about 1820 seems to have been to give 
powers to more than one company for supply- 
ing a given area, with the mistaken view 
of encouraging competition. The unedifying 
result was that the same streets were being 
taken up by rival companies to lay their 
supply mains. It was quickly found that this 
was ruinous financially, and the result was 
that the companies agreed among themselves 
as to how areas should be allocated. This 
is not to say that there were areas whither 
no company thought it worth their while 
to extend their mains. 

Even the capital named did not prove 
sufficient, and a further Act in 1813 (51 
Geo. III, c. 16) authorised the company toraise 


still another £80,000. With this in 18l4 a 
single-acting engine, 54in diameter cylinder by 
8ft stroke, with pumps 20in diameter by the 
same stroke, was purchased from Boulton, 
Watt and Co., and erected at the Hammer- 
smith station. In 1825 a further sum was 
raised to pay for a steam engine to pump 
water to a new reservoir of 4} million gallons 
capacity at Barrow Hill, adjoining Primrose 
Hill, 188ft above low water of the Thames. 
The cost of these extensions was £60,000. 
The engine, of 105 h.p., was again one of 
Boulton, Watt and Co.’s construction, single 
acting, 64in diameter by 8ft stroke, and 
pumps 28ft diameter by 6ft stroke, erected 
at Hammersmith in a new engine and boiler 
house, completed in 1828. Subsequently, 
a small pump was added to pump water to 
a standpipe at Barrow Hill, adequate to 
command the Hampstead parish area. 

The company pursued the policy of plough- 
ing back their revenue into extensions ; 


Fic. 57—SEAL OF THE EAST LONDON 
WATERWORKS COMPANY-—1807 


from 1807 to 1819 no dividend was paid, 
and from then onwards to 1828 only a small 
return was made. 

A most important step was the purchase in 
1829 about a mile further up the river in the 
bend of the river at Barnes, of 110 acres of 
land, later extended to 196 acres, for the 
purpose of constructing large settling and 
storage reservoirs filled by gravitation from 
the Thames at high tide, with the intention 
to supply other companies should they need 
it in case of drought ; it was not, however, 
till 1838 that these were constructed. The 
water was pumped to Hammersmith through 
a 36in cast iron main laid in the bed of the 
river, the first example of such procedure. 
The old suction pipes of 1810 and 1826 for 
taking the supplies direct from the Thames, 
were removed from the river bed. 

In 1851 a 30in- main was laid down from 
Hammersmith to Grand Junction Road, 
Uxbridge Road. In consequence of the 
decision of Parliament in 1852 (15 and 16 
Vict., c. 159) that intakes of the water com- 
panies should be removed above tide-way, 
an Act was obtained to implement this deci- 
sion. A spot about a quarter of a mile 
above the village of Hampton was selected 
for the intake; 20 million gallons per 
day was the quantity the company was 
allowed to take from the river, and large 
works were erected, the capital of the com- 
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pany being increased. Engines were put y, 

to pump water from Hampton to the gy}, 
siding reservoirs at Barnes; these work, 
were completed in 1855. In the fiv: succeed. 
ing years the subsidence reservoirs ind fit, 
beds at Barnes were extended. in 199 
the reservoirs at Barrow Hill and ( ampden 
Hill, Kensington, were covered in. In tha 
year further capital was raised (23 Vict.,¢.1) 
In 1866 the company obtained Parlia ventary 
powers (29 Vict., c. 6) to extend thivir are, 
so as to include parts of Hampstead, tendon, 
Willesden and parts of Acton. A reseryojp 
was made at Shoot-up Hill, Finchley Roag. 
323ft above O.D. Later the 36in main from 
Barnes to Hammersmith was duplicated ang 
a covered reservoir was constructed at 
Willesden. By 1872 constant supply in 
most of the districts was effected. 

In 1866 the company entered into an 
agreement with the Thames Conservancy 
whereby they were allowed to draw from the 
river an extra 4} million gallons per day. 
In 1896-8 four new large reservoirs at 
Barn Elms were completed, the tota! reser. 
voir and filtering areas thus becoming 117} 
acres. In 1869 the authorised capital of the 
company (32 and 33 Vict., c. 1) was £855,066 
In 1884 (57 and 58 Vict., c. 165) additional 
capital was raised. Such was the position 
when taken over by the M.W.B. 


West Ham WATERWORKS 


As London spread ever further eastward 
in the eighteenth century, largely owing 
to increases in shipping and shipbuilding, 
the villages of Bromley-by-Bow, Stepney, 
Limehouse and others near the north bank 
of the Thames were overrun by the tide of 
population, and the problem of supplying 
the area with water became urgent. A 
plentiful supply, although perhaps not of 
very high quality was, however, at hand in 
the contents of the River Lee. While this 
must have been used from time immemorial, 
just as the Thames had been, the first record 
of its use for a pumped supply is in 1743, 
when the above works were started. Opera- 
tions appear to have begun with a tidemill, 
or with a waterwheel worked by the river 
flow, but soon an atmospheric engine was 
impressed into the service. 

In the year mentioned, George Mont- 
gomerie, Thomas Byrd and Ezra Patching 
set on foot by lease and otherwise a works 
for furnishing Stratford, West Ham, Bow, 
Bromley, Mile End and Stepney with water, 
and they had built ‘“‘a large Engine to be 
worked by Fire’’ for that purpose as well 
as “‘ reservatories ’’ for water. To encourage 
them and secure their property against the 
‘* attempts of wicked and ill-minded persons ” 
they were authorised by public Act (21 Geo. 
IT, c. 8) in 1747 to do all such things as they 
had already done, to dig up the highways, to 
lay pipes and to connect up to the houses. 
They were authorised to erect ‘‘ Pipes stand- 
ing upright in the likeness of Pumps ’’ for 
extinguishing fires if the parishes so desired. 
This is what Maitland has to say about the 
works :74 

‘* Stratford or Bow Water-works 
So called from their Situation between the 
Villages of Bow in the County of Middlesez, 
and Stratford in the County of Essex on the 
great Road to Harwich. These works are 
supplied, by a Fire Engine which throws up 
the water out of a Creek, branched from the 
River Lee, which is conveyed first into 
Reservoirs to settle and then by broader 
Pipes conveyed Eastward into Stratford and 
Westward to Bow, Bromley, Old Ford, Mile- 
End, Old Town, Stepney, Limehouse, Ratcliffe 


71 Maitland, W., ‘‘ History of London,” 1756 edition, 
page 1274. 
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as far as Sun Tavern Fields in 
shadwell Parish. 

We have no particulars of the engine or 
ofits maker. The reservoir was at Mile End 
about 60ft above river level, near where the 
present Regents Canal bridge was subse- 
quently built. It then consisted of a breast 
wheel, 16ft diameter by 8ft wide, rated at 
9 h.p., with gearing in the ratio of 78 : 35 
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working a three-throw crankshaft with 
pumps 9in diameter by 2}ft stroke ; in fact, 
so closely resembling that already described 
which he had designed for London Bridge 
waterworks, that no further mention of it 
is necessary. Apparently this waterwheel 
continued in being, probably as a stand-by, 
since Smeaton in 1770 rebuilt or replaced it. 
This wheel or another replacement remained 
in use till 1835 or thereabouts. 

As in the case of Shadwell waterworks the 
area of the West Ham Company was requisi- 
tioned for the purposes of the London Docks. 
In 1807 the Act (47 Geo. ITT, c. 5) constituting 
that body included a clause enabling the 
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Company to purchase the works, and this 
was done. 
to act as the water authority till the estab- 
lishment of the East London Waterworks. 


The Docks Company continued 


East LONDON WATERWORKS 
The population of what was known as 


the East End of London had by the 
beginning of the nineteenth century ex- 
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Metropolis as regards area, obtained a private 
Act (47 Geo. III, c. 72). This recited that 
certain specified parishes and hamlets in 
the East End ‘“‘ are become very populous 
and the Number of Houses and Buildings 
within the same . . . have greatly increased,” 
authorised the erection of waterworks at 
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Old Ford to be undertaken, by “ the Company 
of Proprietors of East London Water-works ” 
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north bank of the 
Thames beyond the point where the 
River Lee empties into it. The Shadwell 
and the West Ham Companies, whose works 
have already been described, had served. much 
of the area up to this time, but these areas 
were scheduled for the construction of the 
London Docks. By a clause in the Act 
(47 Geo. III, c. 5 and c. 72) establishing that 
body, it was authorised to buy out these two 
companies. This it did, and acted as the 


tended along the 


water authority until another one could take 
over. This was effected as part of a much 
wider scheme when the East London Water- 
works, destined to become the largest in the 


with the capital of £60,000. It is in this 
Act that an engineer or engineers are first 
mentioned as about to be appointed. A 
remarkably foreseeing provision is “ that 
the Furnace of every Steam Engine to be 
erected ...shall be constructed upon the 
Principle of consuming its own smoke.” 

The seal of the company was only second 
in appropriateness to that of the New River 
Company, and is reproduced in Fig. 57. 

Following closely upon the East London 
Waterworks Act, another Act (48 Geo. III, 
c. 8) was passed enabling that company to 
purchase from the London Dock Company 
both the Shadwell and West Ham Water- 








380 


works, and also to raise a sum not exceeding 
£130,000 for this purpose in shares of £100 
each. A site was acquired by the East 
London Company at Old Ford covering about 
30 acres of land. Here they built a pumping 
station and drew their water from the River 
Lee, which is here about 4ft higher than the 
Thames, and the rise of the tide 5ft average. 
Four reservoirs, two on each side of the river 
Lee, occupying about 11 acres, were con- 
structed, into which water flowed at spring 


tides. These were used for settling purposes, © 


and any one of them could be cleansed by 
being emptied at neap tide. Water was drawn 
from each in turn. 

The pumping engines were built, as one 
might have expected, by Boulton, Watt and 
Co. Two single-acting rotative engines were 
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supplied in 1807, 36in diameter by 8ft stroke, 
working pumps 17}in diameter by 8ft stroke 
and 14}in diameter by 6ft 4in stroke, exerting 
55 h.p. This, as so usually happens, required 
further funds, and for this purpose and to 
enlarge their powers, an Act (50 Geo. III, 
c. 132) was obtained in 1810. In 1817 the 
same firm supplied a similar engine, but of 
76h.p.,to meet the demand that had increased 
rapidly; this was 60in diameter by 8ft 
stroke, actuating a pump 27in diameter by 
8ft stroke. In 1824 an engine of 62 hp., 
originally constructed by that firm for the 
York Buildings Company in 1810, was sold 
to the East London Company. This was 
54in diameter by 8ft stroke, and the pumps 
were 214in diameter by the same stroke. 
In 1826 the same firm supplied a duplicate 
of the engine they had constructed in 1817, 
and it was this one that was tested in 1837 
by Wicksteed against the Cornish engine, 
as we shall subsequently record. The head 
was 108ft. 

In 1815, the company and the New River 
Company voluntarily delimited their areas of 
supply, as in the case of other water under- 
takings at a later date, with powers to resume 
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supplies should either one or the other com- 
pany neglect its duty. 

In 1829 the company found it necessary 
to remove their intake higher up the river 
to prevent growing deterioration of the 
quality of their supplies. In that year they 
procured an Act (10 Geo. IV, c. 117) authoris- 
ing them to construct a cut or canal from 
Lee Bridge, the selected spot for the intake, 
across Hackney Marsh to Old Ford, and to 
construct a reservoir for receiving the water, 
for which the company was authorised to 
raise £120,000. This undertaking had 
further reaching effects than were at first 
foreseen. 

Included in the land purchased was the 
Lee Bridge Mill and the Hackney Water- 
works, of which some account must be given. 


AT LEE BRIDGE—1854 


It will be recalled that the London Conduit 
Act (35 Hen. VIII, c. 10) gave the City Cor- 
poration power to obtain water from, among 
other places, springs at Hackney. With the 
spread of population these springs were 
inadequate or failed, and presumably the 
inhabitants had to rely on the water-cart 
and water-carriers. 

In the Act for improving the Navigation 
of the River Lee, 1761 (7 Geo. III, c. 51), 
it is recited that “ Francis John Thyssen, 
Esquire, is entitled to an ancient Corn Mill 
near Lee Bridge which with other works are 
now employed in raising water for the 
supply of the Inhabitants of the Parish of 
Hackney and other places adjacent with good 
and wholesome water; which said Mill 
and Water-works are situate upon a Branch 
or Cut from the said River Lee and supplied 
with water therefrom by means of a Weir 
or Lock lately erected by Abraham Ogier 
and other Lessees under the said Francis John 
Thyssen at a very considerable expense.” 

Thyssen was Lord of the Manor of Hackney 
and no doubt the mill was the manorial one. 
The lease to Ogier and his partners which 
was for sixty-one years, apparently had been 
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granted in 1760,"* and they must have bee, 
the persons who established the waterworks 
That would have been a good reason fo, 
making the weir so as to increase the avai). 
able power for driving the waterwheel jn 
order that it could take on the duty of work. 
ing the pumps in addition to the corn mij) 
The arrangement was analogous with that 
at Ravensbourne, which we shall Cescribe 
when we come to the Kent Waterworks. 
The lessees constructed a reservoir at Clapton 
some time before 1784, and continu-d the 
supply, stated to have been about 60,009 
gallons a day, to the inhabitants of the parish 
till their lease expired in 1820, when « new 
lease was granted to a Mr. Killick. This 
lease, with the freehold, was purchased by 
the East London Company, who took posses. 
sion in 1830 and the cut to Old Ford was 
completed early in 1834. In 1833 the mill 
building was taken down—no doubt corn 
grinding had ceased. 

In 1835 Thomas Wicksteed (1806-71) 
was appointed to the post of engineer to the 
company, an appointment destined to have 
important consequences. One of his first 
tasks was, in 1837, the reconstruction of the 
plant at Lee Bridge Mill. He installed a 
new undershot waterwheel 18ft diameter by 
14}ft wide ; a crank at the end of the shaft 
actuated a beam to the other end of which 
was connected the pump rod guided by a 
parallel motion. The piston was 2lin dia. 
meter by 6ft stroke, forcing to a head of 
100ft at five and a half strokes a minute, 
equal to about 30 water h.p. At the same 
time he installed another wheel of the same 
diameter, but 7$ft wide ; this drove through 
multiplying gearing, ratio 14:1, a three. 
throw crankshaft connected to the pump 
pistons, which were guided by a three-bar 
parallel motion. The pistons were 10in dia- 
meter by 3ft stroke, forcing to a head of 
130ft and at seven and a half strokes per 
minute ; this was equal to about 9 water 
h.p. The contractors were Hunter and 
English, of Bow. With this plant the supply 
was increased to about 1 million gallons per 
day. The reservoir at Clapton was filled in 
and the site sold in 1838; a new reservoir 
was constructed at Stamford Hill and this 
remained in use till the plant at Lee Bridge 
was remodelled. 

The next task that confronted Wicksteed 
was the increase of pumping capacity at 
Old Ford. Low service was still the rule, 
the maximum height being 30ft, while at 
the extremities of the area of supply the 
height diminished to 6ft to 8ft. This task 
had as its outcome an epoch-making advance 
in pumping for the whole of the London area. 

Engineers had continued to construct and 
employ the low-pressure engine of Watt, 
but in Cornwall, with which London had an 
analogy because in both cases the coal for 
pumping had to be brought by sea from the 
coalfields and was a most expensive item, 
engineers headed, by Richard Trevithick had 
been concentrating on reducing coal consump- 
tion by employing high pressures and early 
cut-off of steam in the cylinder. Arthur 
Woolf, who had patented in 1803 his com- 
pound beam engine—cylinders side by side 
with a common crosshead—took it to Corn- 
wall in 1811, but its complication and cost of 
construction induced him to drop it and turn 
his talents to perfecting what came to be 
known as the Cornish engine, with plunger 
instead of bucket pump. Between 1815 and 
1840 the engineers in Cornwall succeeded in 
attaining a “‘duty”’ of well over a million 
pounds of water raised 1ft high per bushel 
(94 1b) of Welsh coal, but their results were 

generally disbelieved. It is to the credit of 
72 Robinson, W., “‘ History of Hackney,” 1842, Vol. I, 
page 11, 
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Wicksteed and Mr. Joseph Grout, one of the 

directors of the company, who had interests 
in Cornwall, that they-touk steps to find out 
the truth. Wicksteed was sent to Cornwall 
and witnessed trials that convinced him, 
with the result that a second-hand engine 
goin diameter by 10ft stroke, built by Harvey 
and Co., of Hayle, for the East Cornwall 
Mining Company, near Callington, Devon, 
was bought, reconditioned and re-erected in 
1838 at Old Ford. The engine was started on 
December 20, 1838, in the presence of the Lord 
Mayor of London, the directors, Wicksteed 
and the contractors’ representatives, Harvey 
and West. 

The nature of the work to be performed 
there was, however, somewhat different to 
that in Cornwall in that the head of water in 
waterworks is usually less, but the volume is 
more, the load of pump rods is less and the 
speed is greater than on mines. Hence the 
pump valves, which were of the clack type, 
caused concussion and shook the building ; 
by the invention of the double-beat valve by 
Nicholas Harvey and William West, patented 
in 1839, and the provision of a standpipe, the 
engine worked smoothly (see Fig. 58). It is of 
interest to know that our illustration is taken 
from an original drawing preserved at Lee 
Bridge. Wicksteed tested the Cornish against 
a Watt engine in the same building with the 
result that it showed a duty of two and a 
quarter times that of the latter. Wicksteed’s 
demonstration caused widespread interest and 
led to the installation by him as consultant 
of Cornish engines in other London water- 
works. 

The historic engine at Old Ford, known as 
the ‘‘ Old Cornish,” had a long career and 
with many alterations, but had finally to be 
scrapped, much as we regret it, with the 
other engines, when the station was given up 
and closed in 1892. 

The next engine designed by Wicksteed 
and known by his name was built by Sandys, 
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Carne and Co., of Copperhouse Foundry, 
Hayle, and set to work in 1847. The cylinder 
was 90in diameter by 11ft stroke, the pump 
pole 44in diameter by the same stroke, and 
the boiler pressure 40 lb per square inch. 
The coal consumption was 2-65lb per 
indicated horsepower per hour; this also 
was scrapped in 1892. 

In 1853 an Act (16 and 17 Vict., c. 166), 
the company’s principal Act, was obtained 
authorising it to make a new cut connecting 
Old Ford with the Lee at a higher point 
for obtaining a better quality of water; to 
construct reservoirs at Walthamstow and 
filter beds at Lee Bridge, and to make an 
intersecting cut on the west side of the Lee 
from Tottenham to a point below Ponder’s 
ind in order to prevent polluted water from 
entering the river above the intake. An 
extension of time for completing the work 
was granted in 1854 by an amending Act 
(17 Vict., c. 65). It was for this extension 
that one of the largest Cornish engines ever 
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constructed for London was supplied by 
Harvey and Co. It had a cylinder 100in 
diameter by 11ft stroke, pump 50in diameter 
by same stroke, and was called “ Victoria ” 
(see Fig. 59). The head was 100ft and 
boiler pressure 40 lb per square inch, from 
eight Cornish boilers. 

Further pumping being required at Old 
Ford, in 1856 an engine named “ Ajax ” was 
constructed to the specification of Charles 
Greaves, who was now the engineer, by 
James Watt and Co., of Birmingham. The 
cylinder was 85}in diameter by 10ft stroke, 
and the pump pole was 443in by 9ft stroke. 
The coal consumption was 2-91 lb per indi- 
cated horsepower. Tests were made on the 
boilers of this engine in 1891 by Bryan 
Donkin II and Professor A. B. W. 
Kennedy. 

In 1860 an 85in cylinder engine was bought 
from the East Wheal Rose Adventurers, 
Cornwall, reconditioned by Hawks, Craw- 
shay and Sons, and re-erected at Old Ford. 


(T'o be continued) 


Long Range Shovels and Draglines 
for Stripping 


By W. BARNES, M.I.Mech.E. 
No. IV—WALKING DRAGLINES—(Continued from page 357, October 8th) 


Mest people who are interested in excavat- 
ing machinery know more or less what 
is meant by a “ walking” dragline, but for 
the benefit of those who know it only by 
name, or maybe not at all, more information 
is desirable. Briefly, it is a long-boom drag- 
line excavator with an ingenious propelling 
or travelling device in place of the better- 
known track-laying tracks or rail wheels. 






The machine carries digging, hoisting and 
swinging motions with the necessary power 
units upon a revolving superstructure, all 
of which conform to standard dragline prac- 
tice. The travelling or propelling mechanism, 
from which it takes its name, is, however, 
totally different and the rectangular framing 
or base of the caterpillar-mounted dragline 
is replaced by a large circular base (Fig. 18). 
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The upper side of this circular base carries 
the usual circular rail or rails for the swing 
rollers, but the lower side is heavily plated 
and carries no fittings whatsoever as the 


as; 
af. 
a! 
cis 
> 


Fic. 19-A ‘* WALKER” 


whole weight of the machine is taken upon 
the base, excepting when the machine is 
walking, although on some models radial 
cleats are fitted to it, to reduce the sliding 
effect on wet clay ground. 

The walking motion will be described in 
greater detail when the various makes of 
‘‘ walkers are dealt with. They are all 
similar in principle, although the action is 
not easy to follow on paper unless it has been 
seen in action. 

Briefly, however, two large walking shoes 
or rafts are suspended from cams or cranks 
on each end of a long shaft mounted on the 
upper side of the revolving superstructure. 
When the machine is “sitting’’ upon the 
big circular base the shoes swing well clear 
of the ground.. When it is desired to travel 
or move the machine the travelling shaft is 
set in motion through its appropriate gears, 
thus rotating the cams or cranks to which 
the walking shoes are suspended. As the 
cams or cranks rotate the shoes are pressed 
hard on to the ground, then as the action is 
continued the machine is first lifted, and then 
stepped horizontally for a distance of about 
6ft to 8ft. As the travelling shaft continues 
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to rotate the shoes are again raised, the 
machine is lowered on to the ground and 
the stepping action continued at the rate 
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of about two to three steps per minute. 
The action can be crudely likened to a man 
walking by means of two crutches, the 
crutches representing the walking shoes of 


IN ACTION 


the dragline, and the man’s feet and body 
the base and superstructure. The walking 
action is very ingenious, more so, in fact, 
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initial drag or sliding movement upon the 
base combined with the lifting movement 
which comes into effect when the appor. 
tioned weight of the machine is transferred 
to the shoes. As the total ground area of the 
two walking shoes is less than half the area 
of the base, it is very desirable that the fulj 
weight of the machine should not be trans. 
ferred to the shoes during the lifting action, 
apart from the amount of power which would 
be required to lift the total weight o/ the 
machine. The centre of the travelling 
shaft is therefore placed several feet behind 
the swing centre of the machine to bring 
the centre of gravity well forward of the 
lifting centre. Therefore, as and when the 
apportioned weight of the machine is tuken 
on the shoes during the walking action the 
front of the machine carrying the boom, ‘c., 
tilts forward and trails on the ground. At 
the same time, the rear end, now the leacing 
end for travelling, is raised some Qin to | 2in 
clear of the ground (Fig. 19). 

From this it will be gathered that the 
machine steps and travels backwards, always 
in the opposite direction to that in which 
the boom points. It can therefore side step 
or travel in any direction merely by rotating 
or swinging the machine so that the rear 
end points in the direction it is required to 
travel. 

The machine is thus very easy to steer, 
easier, in fact, than any other form of mount- 
ing, although the movements are slower. 


Compared with a dragline mounted on 
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than it appears to be at first sight. Obviously 
it would be impossible to lift the loaded 
circular base vertically, at any rate on soft, 


DESIGN—MARTINSON’S PATENT—ABOUT 1912 


wet ground, because of the enormous suction, 
so it is necessary to break this before the 
base can be lifted. This is done by an 


caterpillar tracks it has the following 
advantages :— 

(1) There are fewer working parts in 
the walking or travelling mechanism and 
consequently maintenance costs are less. 

(2) The bearing pressure upon the ground 
of the small and medium-sized machines is 
only 5lb to 6lb per square inch, which is 
about the same as that of a man walking, 
so the machine can travel or walk on ground 
that a man can safely walk on. On the 
largest machines the pressure is 10 lb or 
11 lb, which is only about one-fifth that of 
the largest track-mounted shovels. 

(3) The machine is much more stable due to 
the big circular base, and the lower centre 
of gravity; consequently longer booms or 
larger buckets can be fitted. 

(4) Compared with a _ track-mounted 
machine of similar rating, i.e., the same 
boom length and bucket capacity, the 
working weight and price is less, because 
of the reduced weight of the base and walking 
mechanism. 

All sizes are available with electric power, 
but diesel engines are fitted as an alternative 
power on machines up to about 450 tons in 
weight, using Ward Leonard electric control 
for the swing motion, as friction clutches 













































a 
& 
* 
5 
¢ 
vi 













Oct. 15, 1948 





would be too heavy and large to be 


practic ible. 
HISTORICAL 


When the walking dragline was first used 
in Great Britain in 1940 for “ stripping ” 
jronstone some people referred to it as a 
“new tad,” but it was not new and it was not 
fad, as the first walker was built in the 
US.A. in 1913, only a year or two later than 
the application of self-laying tracks to 
excavzting machinery, and before it was 
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lug and two smaller ones upon the rolling 
are of the cam. As the cam rotates the cam 
rolls on special tread plates on the shoes. 
The tread plates have double flanges to 
guide and centralise the cams upon the shoes. 
As the cams rotate the shoes are first lowered 
on to the ground ; they then roll on to the 
tread plates until the weight of the machine 
is transferred to the shoes. The rear end of 
the machine is then gradually lifted and then 
moved forward as the lugs upon the cams 
engage their respective cleats. As the cam 


— 
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introduced here it had proved its great useful- 
ness in America for long-boom dragline 
operation on many jobs, chiefly drainage, 
irrigation and flood prevention schemes. 

Since 1940 over twenty machines have 
been built in this country for stripping iron- 
stone and outcrop coal and upwards of forty 
used U.S.A. machines have been brought 
over from that country for use in our open- 
cast coalfields ; others are on order. 

The first ‘‘ walker ” was designed and built 
in 1913 by the Monighan Company, of 
Chicago, who had the field to themselves 
for about twenty-five years. The first 
models were powered by steam engines. 
A few years later internal combustion engines 
were fitted as an alternative power, and it 
was not long before this type of motive 
power and later on electric power replaced 
steam entirely. 

Compared with present-day “ walkers ’”’ 
the earlier models were comparatively small, 
as shown by the following dimensions of 
1919 ‘‘ Monighans ”’ :— 








a Capa- | Power Dia- 

Working ts) city of of meter of 

Model | weight, | boom, | bucket, | engine base, 
tons ft cubic h.p. ft in 

yards 

“aRsr 25 40 1 55 ll 6 

* See 62 60 2 70 15 6 

“oper yas 60 3 90 19 6 




















Fig. 20 shows the original walking device 
patented by Mr. Martinson, of the Monighan 
Company. Heavy cast steel cams are keyed 
to each end of the long walking shaft. Pivot- 
ally attached to each cam from a bearing 
on the outer side is a long beam carrying the 
walking*shoes by means of chains attached 
to each end of the beam. [If the illustration 
is referred to it will be seen there is one large 





continues to revolve, the shoes are lifted by 
the beams and chains and swung forward and 
downwards on to the ground in preparation 
for another step. When the required number 
of steps have been taken the cams are 
stopped at the top of their travel and a 
brake is applied to hold the shoes clear of 
the ground in readiness to resume excavating. 


PRESENT-DAY MoniIGHAN DESIGN 

Figs. 21 and 22 show the present design 
of the Monighan walking device in which a 
circular cam rolling inside an elliptical track 
takes the place of the cam shown in the 
original design (Fig. 20). In other respects, 
also, it is a greatly improved model, although 
the walking action is the same in principle, 
as, indeed, it is upon all other designs. 

Other improvements as compared with the 
original design are as follows :— 

(1) The circular cams are mounted on 
squares at each end of the walking shaft. 

(2) The strong elliptical cast steel track 
frames are connected to the walking shoes 
by pivoted beavings, which allow the shoes 
to rock sideways to make better contact when 
stepping on uneven ground. In addition 
the shoes can roll or tilt fore and aft around 
the circular cam. 

(3) The pressure on the shoes is trans- 
mitted through the track frames to 
pivoted bearings, which are spaced 
widely apart on the shoes to distribute the 
pressure upon the ground and equalise the 
loading upon the shoes. 

(4) The shoes are of box section mild 
steel construction throughout and cleats 
or spuds are fitted on the underside to provide 
a grip on the ground when the machine is 
walking. 

Before describing the walking action the 
vertical roller or crankpin on the cam 
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opposite the square on the travelling 
shaft should be noted. This crankpin is 
attached to the cam, but is free to move 
vertically in a slotted cast steel frame, bolted 
to the elongated track frame. When the 
machine is excavating the walking shoes are 
held clear of the ground by a brake; the 
guide roller on the crankpin is then at the 
top of the slot with the cam in the centre 
of the track frame. When it is required to 
travel the brake is released and the cam 
rotated. As the cam rotates inside the 
track frame the shoes are lowered on to the 
ground. The cam has then rotated about a 
quarter of a revolution and is at the 
end of the track frame with the travelling 
shaft and crankpin in a horizontal line. 
As the motion is continued, the base is first 
lifted and then slid forward the distance 
of the walking step, a distance of about 5ft 
to 8ft, depending on the size of the machine. 
Midway of the walking step the cam is 
again central in the track frame, but with 
the crankpin at the bottom of the vertical 
guide. Then, as the rotation of the cam is 
continued the base is lowered on to the 
ground and at this point the cam is at the 
opposite end of the track frame. As the 
rotation proceeds with the base resting on 
the ground at the end of the step, the shoes 
are lifted clear of the ground with the cam 
central in the frame and the crankpin at 
the top, as at the commencement of the 
step, thus completing a cycle of operations 
for one step. 

The Monighan design is now manufactured 
in the U.S.A. by the Bucyrus Erie Company 
and in Great Britain by Ruston-Bucyrus, 
Ltd. ' 


(To be continued) 
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Government and Industry 


ADDRESSING a meeting of the Sheet Metal 
Industries’ Association in London on Tuesday 
last, Mr. Oliver Lyttelton, M.P., spoke of the 
relations between Government and industry, 
which, he said, were essential in the modern 
world. Whatever its political complexion, the 
Government was bound to be concerred with 
the affairs of industry in 1948 im a manner 
which would have been thought impossible and 
intolerable in 1938. Mr. Lyttelton went on to 
suggest that the present Government had gone 
too far, but added that it must be recognised 
in the present-day world that the Government 
had to take a far larger part in industrial 
matters than our forefathers would have 
thought possible. He profoundly mistrusted 
the industrialists who said “The only thing 
I want in my business is to be left alone,” for 
the moment such industrialists were faced with 
unfair foreign competition they declared that 
it was a scandal the Government did not do 
something about it! The Government, Mr. 
Lyttelton emphasised, must be informed by an 
organised industry of what was required, and 
that could only be achieved through strong 
industrial associations. ; 


—— 


SPECIFICATIONS FOR ARC WELDING ELECTRODES. 
—Industrial users of arc welding may be interested 
in the publication of four new or revised specifica- 
tions published jointly by the American Welding 
Society, 33, West 39th Street, New York, 18, and 
the American Society for Testing Materials, 1916, 
Race Street, Philadelphia, 3, Pa. The titles of 
these publications are “‘ Tentative Specifications for 
Mild Steel Arc Welding Electrodes”; ‘‘ Tentative 
Specifications for Low-Alloy Steel Are Welding 

lectrodes”; ‘‘ Tentative Specifications for Cor- 
rosion-Resisting Chromium and Chromium-Nickel 
Steel Welding Electrodes”; and “ Tentative 
Specifications for Copper and Copper Alloy Metal 
Are Welding Electrodes.” Copies of these specifica- 
tions, price 25 cents each, can be obtained from 
either of the addresses given above. 
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Ox September 14th, Section G (Engineer- 
ing) held a joint discussion with Section 
A (Mathematics) on ‘ Applicable Mathe- 
matics.” 

Mr. D. N. de G. Allen (Mathematics Depart- 
ment of the Imperial College of Science) 
said that the question frequently asked 
“What does the engineer require of mathe- 
matics ?’’ showed a tendency to put the cart 
before the horse, and the real question was, 
“What does his mathematics require of the 
would-be engineer?” Mathematics was 
an integral part of engineering, had been 
evolved to satisfy the demands of engineering, 
and must be used by the engineer as one of 
the tools of his trade. The principal obstacles 
which the engineer had to overcome in 
solving his problem were: that it must be 
formulated in engineering terms and it must 
be translated into mathematical terms ; 
that the mathematical problem must be set 
up; that the mathematica! solution must 
be found, and that the solution must be 
translated into an engineering solution. As 
for the first obstacle, the principle must be 
instilled that every known fact or piece of 
data be stated, that every unknown or 
variable be defined as an algebraic symbol, 
that the wanted quantities or functions be 
clearly recognised as such, and that note 
should be taken of the presumed accuracy 
or allowable tolerance in the data of the 
problem, the relative magnitudes of the 
quantities involved, and the wanted order 
of accuracy in the solution, so that any 
necessary or possible assumptions could be 
made. It should be verified that all quantities 
were dimensionally correct and that a 
uniform system of units was being adhered 
to. Therefore, the inclusion of a certain 
amount of mechanics early in the engineer’s 
mathematics course was a desirable feature ; 
it afforded an opportunity, where few others 
existed, of introducing mathematical ideas 
in a physical context, not just as purely 
mathematical exercises. 

It must be realised that much of the early 
mathematical teaching must remain as a 
simply mathematical groundwork. The engi- 
neer must learn to recognise when the mathe- 
matical problem was properly put before 
he even attempted a solution. It was far 
more important that the engineer should be 
able to formulate his own mathematical 
problem than that he should be able to solve 
it. He could, in the end, always employ a 
mathematician to perform the mathematical 
solution, but he should himself take the 
responsibility of ensuring that it was the 
right mathematical problem that was being 
solved. 

For finding the mathematical solution 
he said there was a wide variety of methods 
and techniques available; some were of 
fairly general application and some were of 
only restricted use. Only a few were suitable 
for and appreciated by the undergraduate 
engineering student. He should endeavour 
to avoid advanced methods of solution. 
special functions of analysis, &c., and to 
concentrate on the simpler and more general 
applications of methods of integration. 
Because it was usually a numerical result 
which the engineer required, emphasis should 
be placed on the value of (approximate) 
numerical methods of solution. In that 
way, it was not necessary to plunge through 
a@ mass of intrinsically meaningless algebra 
which only came back into physical signific- 


ance with the final result. He did not intend 
to imply, however, that some of the more 
slightly advanced methods of pure mathe- 
matics should be overlooked entirely. They 
should certainly be brought before the 
engineer under training, not necessarily in 
detail, but so that he was aware of the sort 
of thing which mathematics could do for 
him. But ali methods required practice 
to become useful tools, and the limited time 
(and mathematical ability) available should 
be devoted to acquiring techniques of the 
most general application and to using and 
consolidating the basic mathematical princi- 
ples by relying on methods which were 
substantially built on them. 

Dr. J. A. Pope (Sheffield University) said 
that to the engineer any mathematical pro- 
cess which he was prepared to adopt must be 
capable of physical interpretation, and this 
physical interpretation should be at every 
stage of the problem, not just at the formula- 
tion of the problem and at its solution. 
Few engineering problems were directly 
amenable to mathematical analysis, and cer- 
tain assumptions must be made. The 
validity of the results would depend upon 
the wisdom with which these assumptions 
were made. Another essential to an engineer 
was “‘ pictorial vision,” i.e., the ability to 
think in three dimensions. That was to 
some extent developed in machine and 
geometrical drawing. Probably elementary 
solid geometry would also be a suitable 
vehicle for training the recruit. If possible, 
mathematical solutions should always be 
given a simple vector interpretation, as in 
most cases they assisted in the physical 
interpretation of the results. It went without 
saying that every engineer should have a 
sound grasp of the differential calculus. 
Graphical methods of differentiation and 
integration should be carried out as com- 
plementary to the mathematical method. 
To the engineer’s mind, this would have a 
great effect on showing the significance of 
the mathematical operations. One of the 
most powerful tools which mathematical 
science had given to engineers was the 
expression of functions in the form of a 
series. The most classic example was that 
of harmonic analysis by the use of the Fourier 
Series, the use of which explained and indi- 
cated a solution to many bewildering vibra- 
tion problems. We could not progress far 
without that so-called imaginary root of 
minus one, but give it graphical interpreta- 
tion and it became readily comprehensible 
to the most unimaginative engineer. For 
engineers who were made of “ sterner stuff ” 
and who pushed ahead to problems in two 
or more independent variables, the solution 
of partial differential equations became 
essential, simple examples of which were the 
vibrations of elastic rods, while with general 
problems of heat flow, elasticity and fluid 
motion, we came face to face with Laplace’s 
equation. A concise solution to this equation 
which fitted the boundary conditions existing 
in practice, could rarely be found, and it 
was then better to find a solution by a step- 
by-step method, the most outstanding of 
these methods being the “ relaxation”’ 
method developed by Sir Richard Southwell. 
These step-by-step methods were tedious 
and laborious, but what they lacked in 
elegance they more than gained in simplicity, 
which were always first essentials in engineer- 
ing science. 
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What was needed for teaching PUrposes 
were mathematicians who had a “ fej» 
for engineering. Engineering, however, diq 
not provide a fruitful field for any mathe. 
matician. The engineering sense was essentia] 
and mathematicians who did not yp sgegg 
it could easily mislead and bring theniselyes 
into discredit. Every university tha‘ had 
an engineering school should have ai least 
one mathematician on its staff who was will. 
ing to make a special study of matherraties 
for engineers and interest himself in prob. 
lems relating to engineering research. The 
problem was not what to teach, but how to 
teach it. 

Mr. F.S. Snow (President of the Institi:tion 
of Structural Engineers) thought it trie to 
say that the more experienced an engineer, 
the less mathematics he required for the 
purpose of his everyday business. Speaking 
as a civil and structural engineer, he said 
he found he was less able to use the mathe- 
matics imbibed in his younger days in solving 
complicated problems in the design of rein. 
forced concrete, structural steelwork, drain. 
age and the many other points which arose 
in the course of his work. On the other hand, 
his experience had taught him where such 
knowledge could be obtained. It was 
frequently said that if a person proved an 
exceptionally good mathematician he would 
make a first-class engineer. Generally, that 
might be true, but it was far from true to 
say that every good mathematician would 
become a good engineer. In many cases, 
pure mathematics as practised in the oftice 
or the university could be a nuisance and 
even a source of danger for work in the field. 
Indeed, it could be said that practical experi- 
ence was often more important than mathe- 
matics, but this was not always so. Mathe- 
matics was a tool, and, like all tools. must 
only be used for a particular part of the 
work. In any design, the drawing board, 
tee square, pencil and so on were the remain- 
ing tools. 

If the knowledge of mathematics was more 
advanced among all engineers, more exact 
solutions might be obtained to design pro- 
blems which in certain cases would result 
in economy of materials and cost. Until 
such time as more exact information as to 
the probable behaviour of materials under 
stress became available, more mathematics 
would only be of limited use. That was true 
so far as it applied to general standard prac- 
tice, but obviously engineering had advanced 
over the years from pure building by experi- 
ence to building by a combination of expe- 
rience, scientific investigation and analysis. 
Scientific experiment must go hand in glove 
with mathematical analysis because without 
this analysis the applicability of experimental 
results was doubtful. It was only by 
mathematical interpretation that it was 
possible to assess to any degree of accuracy 
and within the limits of materials, the 
behaviour of the structure. The good engi- 
neer must have some mathematics, a vast 
amount of experience and the strength of 
his convictions. 

Summarising the discussion, Professor 
W. G. Bickley (Imperial College, London) 
said that there was agreement that mathe- 
matics was an essential element of engineering 
science and also upon the ingredients of the 
basic course in mathematics for engineering 
students. The problem at that stage was 
not so much what to teach as how to teach 
it. But in the translation from the language 
of engineering to that of mathematics it 
was necessary that the teacher mathe- 
matician should be able to speak the engi- 
neer’s language, know the things the engineer 
was interested in and be familiar with and 
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sympathetic towards the engineer’s habits 
of thought. That demanded an enlightened 
and enlarged outlook on the part of the 
mathematician. A technical sub-committee 
of the Mathematical Association had pre- 

red a report on the training of teachers 
of mathematics to technical students, 
and that report was now in the hands 
of the printer. More significant still, three 
of the engineering institutions had accept- 


ed the invitation to send a_ rep- 
resentative to join that subcommittee 
to assist in the discussion of what 


mathematics should be taught, and, even 
more, how and in what order it should be 
taught. 

He thought that we needed to be able to 
give a top-dressing of ‘‘ applicability ”’ to the 
mathematicians who had been reared in an 
atmosphere of abstractions, and we needed 
to be able to give a top-dressing of ‘‘ mathe- 
matics’ to the abler engineering and other 
technical students. What was needed was 
an Institute of Applicable Mathematics. 
The principle, indeed, had been accepted, 
as shown by the results obtained at Brown 
University and elsewhere, but finance— 
notably the vicious cut in the university 
grants—had prevented any start being made. 
Such an institute would preferably be 
attached to a university, but should also 
maintain very close contact with industrial 
and Government research institutions. It 
would be staffed by mathematicians who 
could aid technicians and who would be 
collectively conversant with classical and 
modern mathematics and with modern tech- 
niques and facilities, and with those branches 
of mathematical physics and technology 
to the development of which mathematics 
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had contributed and was contributing. It 
could hope, also, to receive substantial 
occasional assistance from senior members 
of the staffs of the research institutions. 
It would conduct whole-time courses for 
post-graduate mathematicians, scientists and 
engineers, to fit the mathematicians for 
immediate useful work in technical research, 
and to equip scientists and engineers with 
appropriate mathematical knowledge and 
techniques. It would organise part-time and 
refresher courses for those already doing 
research. It would itself conduct research 
on all aspects of applicable mathematics. 
It could assist by advice and suggestion, and 
in appropriate cases co-operate in, specific 
research projects of the research institutions. 
While those institutions would be the greatest 
users of its products, such an institute would 
make also a major contribution to the supply 
of teachers in technical colleges and in the 
universities. Here could be prosecuted the 
study of the application of topics such as the 
varionational principles advocated by Dr. 
Macfarlane. Many additional topics came 
to mind: Laplace transforms, the whole 
range of numerical methods, function theory 
(both special and general), elasticity, hydro 
and gas dynamics, electromagnetic theory, 
atomic physics, and, of course, statistics. 
For such a development he believed there 
was already a demand, a demand which 
supply would greatly enhance. The only 
real obstacle seemed to be finance. The 
question was whether industry, on some 
sort of co-operative basis, perhaps, could 
come to the rescue and make its inception 
possible. He assured those whom he had 
in mind that the outlay would earn rich, if 
perhaps indirect, dividends. 


Meaford Generating Station 


No. I1I—(Continued from page 372, October 8th) 


HE condensing plant for each turbine 

consists of Hick Hargreaves twin conden- 
sers, with a total cooling surface of 32,000 
square feet, designed for a vacuum of 28-5in 
(bar. 30in), when handling steam at the econo- 
mie rating of the set and when supplied with 
1,260,000 gallons of water per hour at a tem- 
perature of 70 deg. Fah. 

Circulating water from the four 30-MW sets 
is dealt with by two Davenport hyperbolic cooling 
towers of reinforced concrete construction. 
Kach tower is designed to cool 2,800,000 
gallons of water per hour from 82-5 deg. 
to 70 deg. Fah., and serves two turbo-alter- 
nator sets. When any of the sets are shut down 
for general overhaul, the corresponding portion 
of the cooling plant can be taken out of service 
for cleaning without interfering with the opera- 
tion of the other set, since each tower is divided 
into two independent sections. This is done 
by dividing the pond across the tower centre 
line, with a corresponding division of the 
water distribution system inside. 

It will be seen from Fig. 10 that there are 
two inlet pipes feeding into a common header ; 
this is divided down the centre by a feather 
wail. Feed to the header is controlled by an 
isolating valve at the base of each of the inlet 
pipes, which are built in situ of reinforced con- 
crete, so as to be monolithic with the shell of 
the tower. 

The ponds beneath each tower are rectangular 
in plan; they slope away from the central 
point and are provided with special sludge 
channels leading to sumps for the collection of 
silt. For cleaning purposes a double fire hydrant 
is provided on the dividing wall, centrally 
within the tower. The hydrant, to which a 
standard hose can be fitted, is supplied from 
the circulating system, connection being made 
to the delivery main*on the pressure side of 
the isolating valves. Silt is removed by 





portable motor-driven sludge pumps deliver- 
ing into a permanent pipe range, which carries 
the slurry to the ash depositing pit. 

The ponds discharge into common fiumes, 
through. geared = rectangular _— penstocks. 
Thence the water passes through screens 
to the suction chamber of the circulating 
water pump house. Here the water is handled 
by four horizontal centrifugal pumps (with 
a fifth as standby), each of which can deliver 
1,380,000 gallons of water per hour against 
a head of about 50ft. The pumps (W. H. Allen, 
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Sons and Co., Ltd.) are driven by 500 h.p., 
3000-V, three-phase, screen-protected squirrel- 
cage motors, running at 590 r.p.m. 

To suit the station lay-out, allowing for the 
cooling towers to be interchangeable with 
either: pair of generating sets, the circulating 
water system is arranged in an unusual way 
in the station itself, taking the form of a ring 
main culvert with branch connections to each 
set of condensers. Isolating valves in the 
c.w. pump house and at the central point of 
the ring main in the station allow the water 
to be circulated either way through the main. 
The system can be operated in separate halves, 
each feeding a pair of generating units. Each 
pair of units discharges into a separate culvert 
leading to one of the cooling towers. Both 
culverts are interconnected by valves at each end 
to give interchangeability of the cooling towers. 

Brief reference to feed heating was made on 
pages 369-371 in describing tha four-point steam 
bleeding of the turbines. There are four 
feed-water heaters, twin drain coolers, gland 
heater, and an evaporator for each generating 
set. With the set running at economical load, 
each unit evaporator can handle 11,000 Ib 
of water per hour, taken from the town supply 
or from a nearby stream, after treatment in a 
Kennicott softening plant. There is also a 
single-effect central evaporator as distinct from 
the unit evaporators, and this central plant, 
taking steam direct from the boilers, can deliver 
10,000 Ib of distilled water per hour to the 
reserve feed-water tanks at 100 deg. Fah. 

Drains from the heaters are cascaded into 

the drain cooler and thence to the condenser. 
Condensate is removed from the condensers 
by two stage extraction pumps and is discharged 
through the air ejectors, drain coolers, gland 
heater, and l.p. heater to the feed pumps. The 
elevated hot wells are connected to a balanced 
main ‘running the length of the station with 
branches connected to the inlet sides of the 
L.p. heaters, 
There are five electrically driven Weir pumps, 
each designed to deliver 340,000 !b-hour against 
a discharge head of 885 lb per square inch. As 
standby there are three steam turbine-driven 
Weir pumps, each delivering 355,000 lb-hour 
under the same conditions. The feed pumps 
discharge through the i.p., evaporator, and h.p. 
heaters to the boiler units, where the final 
temperature of the feed water is 355 deg. Fah. 
at full load working. Along with the feed 
heaters the boiler-feed pumps and _ other 
service pumps are installed in the auxiliary 
annexe to the turbine house. 


ALTERNATORS 


tach of the four alternators is designed for 
a continuous maximum output of 30MW at 
0-85 pf. lagging, 11-8kV, 50 cycles, 
3000 r.p.m. Each set has a direct-coupled 
main exciter and pilot exciter, the machines 





FIG. 10—COOLING TOWER PONDS 
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enclosed with cooling air 
separate motor-driven 
the alternators are of 
Company’s standard 


being totally 
cireulated by a 
fan. In general, 
the General Electric 
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design for this output, but they imcorporate 
some interesting improvements in detail. 

As is usual in modern practice with alterna- 
tors of this size, precautions are taken to 
minimise stray losses by using insulating 
material instead of metal for supporting the 
coil ends of the stator windiag, and by using 
non-magnetic metal for the end clamps of the 
stator core. 

To prevent leakage flux entering the stator 
frame from the stator core, the outside of the 
core is surrounded by a damping winding, 
consisting of damper bars inserted at every 
supporting rib and connected to a short- 
circuiting ring at each end of the machine. 

Coil insulation for the 11-8-kV stator winding 
follows up-to-date practice. The insulated 
stator coils are taped with a semi-conducting 
compressible material, which acts as a cushion 
between the coils and the slot surface, at the 
same time earthing the coil surface. This 
taping is extended a certain distance beyond 
the end of the core so as to eliminate corona 
discharges in this region of the coil ends. The 
effectiveness of this method of insulation 
was proved during pressure tests with 25kV 
between coils and earth, when no corona was 
perceptible. 

There is a separate cooling fan for each 
turbo-alternator set. Air is circulated through 
the closed circuit ventilating system of the alter- 
nator by an 80in diameter fan, driven by a 
160 h.p., 400-V screen-protected motor, running 
at 750 r.p.m. A portion of the air is by-passed 
from the main closed-air circuit, for cooling 
the exciters. Each of the air coolers is designed 
to handle 55,000 cubic feet of air per minute, 
which is cooled to within 12 deg. Fah. of the 
ee water temperature (normally 70 deg. 

‘ah.). 

For temperature measurement on the ma- 
chines thermocouple connections are brought 
out to a terminal box, whence temperature 
readings are obtained by a portable thermo- 
couple indicator. As shown in Fig. 11, access 
to the sliprings and bushgear for maintenance 
or adjustment is provided by hinged covers 
fitted with sight glasses. 


OvrTpoor SUBSTATION 


As indicated in Fig. 13, each alternator is 
connected through an 11-8-kV, 2000-A metal- 
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clad circuit breaker and a step-up transformer, 
rated at 33MVA, 11-8/132kV, to the 132-kV 
switchgear in the outdoor substation, where 
main switching is carried out. From here the 


entire output of the station enters the Grid 
by three double-circuit 132-kV lines. 

At the same time each alternator supplies 
all its auxiliaries on the unit system through 
the medium of a 5000-kVA, 11-8/3-kV trans- 
former, making a separate house service set 
unnecessary . 

The main generator transformers, which are 
sited in the precints of the outdoor substation 





Oct. 15, 1948 


the substation consists of six outgoing fooderg 
one busbar-coupler, one busbar section swite), 
and two bays for future feeders, the whole 
being arranged in a “low” double busbay 


AUXILIARIES 


lay-out with a bus section switch¥in the main 
busbar. Fabricated steelwork is used for the 
line terminating structure and = structures 
carrying strained connections, but the stools 
for isolators and conductor supports are of 
reinforced concrete. 

The bulk oil circuit breakers (Fig. 12) have 
a rupturing capacity of I500MVA, and are 
operated by solenoids fed from a 110-V battery 
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(Fig. 12), are of standard G.E.C. design, fitted 
with indicating alarm and protective gear, 
including double-float Buchholz relays. Oil- 
cooling is by natural radiation, each trans- 
former being supplied with two banks of air- 
cooled radiators. 

Adjoining the main buildings on the west 
side is the outdoor ion, which oceupies 
a level site measuring 850ft by 475ft. In 
addition to the four generator transformers, 


installed in an auxiliary plant house on the 
substation site, but there is provision for 
manual operation of the breakers for main- 
tenance purposes or in an emergency. For 
oil filtration all the circuit breakers are con- 
nected by permanent piping to a filter plant, 
which is housed on the site near the oil storage 
tanks. 

All three sections of the 132-kV busbars 
are covered by bus zone protection, and the 
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feeders are provided with ratio-balance pro- 
tection, the protective relays being mounted 
on pavels in the auxiliary-plant house. For 
the three Stoke feeders, which have no 132-kV 
circuit breakers at the Stoke end, Post Office 
jntertripping has been arranged and the 
necessary equipment racks and batteries are 
instalied in the auxiliary plant house, 


Sration AUXILIARIES 


As already stated, the station auxiliaries 
derive their supplies from unit transformers 
eonnected one to each alternator, the electrical 
arrangement, as applied to No. 1 generator, 
being shown schematically in Fig. 13. These 
5000-kVA unit transformers step down the 
generated voltage from 11-8kV to 3kV to feed 
a 3000-V switchboard, which supplies directly 
the five circulating-water pump motors, and 
the five boiler-feed pump motors. For the 
smaller auxiliary motors 400-V supplies are 
obtained from switchboards installed at con- 
venient places in the power station and con- 
nected through 3000-V/400-V auxiliary trans- 
formers, of suitable ratings to the 3000-Y 
switchboard. 

The unit transformer system was selected 
with a view to providing the maximum reli- 
ability of supply for the auxiliary services. 
One advantage of the 11-8-kV circuit breaker 
between the generator terminals and the step-up 
transformer (Fig. 13) is that when a generator 
is out of service a supply for the auxiliaries can 
be obtained from the Grid, through the genera- 
tor transformer and 
the unit transformer. 
Alternatively, there ate 
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are directly involved in the satisfactory opera- 
tion of the boilers and turbo alternators, are 
remotely controlled from the boiler control 
panel, or from a station near the turbo alternator 
or in the pump house. The non-essential 
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facilities for supplying 
any unit switchboard 
from the unit transform- 
er associated with an- 
other generator. Finally, 
for use in the event of 
a complete station shut- 
down, there is a stand- 
by souree of auxiliary 
supply from a 3000- 
kVA, 33-kV /3-kV trans- 
former in the nearby 
33-kV Grid substation. 

The 11-8-kV switch- 
gear connected between q 
each alternator and its i} } } 
step-up transformer is 
installed in the auxiliary 
switch house, adjoin- 
ing the turbine house. 
This _low-oil-volume, 
metalclad switchboard (Fig. 15) comprises, 
two units, one of these units is a 2000-A vertical 
isolation oil circuit breaker, and the other 
unit houses the necessary metering facilities, 
instrument transformers and cable boxes for 
the main and unit transformers. 

To control the 3-kV circuits there are four 
horizontal-draw-out English Electric truck- 
type switchboards. Each of these boards 
occupies a separate room, but the busbars 
are connected to form a ring main. This switch- 
gear embodies HRC air-break circuit breakers 
with a rupturing capacity of 150MVA. 

Air-break cubicle switchgear is used for 
controlling the 400-V auxiliary plant. For the 
larger motors the pressed steel cubicles are 
fitted with air circuit breakers, having a rup- 
turing capacity of I5MVA, whereas HRC 
switeh fuses or lateh-in contactors and HRC 
fuses suffice for the smaller motors. In either 
case the cubicles are of uniform size and appear- 
ance. Cable boxes, situated at the rear, are 
arranged with ep ange ; i 
gained-from the of the board and the 
cubicles are fully interlocked. 

The variety and it of the auxiliary 
plant: installed at ord is indicated by the 
fact that there are 292 electric motors varying 
in size from } h.p. to 550 h.p., making a total 
of 16,000 h.p. installed—ea figure that can ‘be 








Boiler Board 1 | 
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regarded as typical of a modern steam station 
of this size. In general, the problem of con- 
irolling these auxiliaries is solved by arrang- 
ing for all the key auxiliary supply circuits to 
be remotely controlled electrically from the 
control room. The essential auxiliaries, which 





Boiler Board 2. 
(as Boiler Board 1.) 














FiG. 13—DIAGRAM OF CONNECTIONS 


auxiliaries are controlled from a position near 
the motor in question. 

All the motors, including the 3000-V squirrel- 
cage machines, driving the ¢c.w. pumps and 
the boiler-feed pumps, are arranged for cirect- 
to-line starting. Of the 400-V motors those 
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driving the’ cranes, hoists, wagon tippler and 
sludge pumps are slipring motors, and all the 
rest are squirrel-cage. All the essential motors 
are designed to be capable of operating for 
ten minutes at 66 per cent of normal voltage. 


THe Conrrot Room 


Remote control of the generators, generator 
switchgear, 132-kV switchgear, and the key 
auxiliary supply circuits is centralised in the 
control room on the upper floor of the admini- 
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strative block, with direct access to the turbine 
house by a footbridge. 
along the walls of the control 
room, y- of which is shown in Fig. 14, are the 
control panels for the 132-kV, 33-kV, 11-kV 
and 3-kV circuits. The panels are of steel cubicle 
construction, the relay panels being built 
back-to-back with the appropriate control 
panel, with a passageway between to give 
aceess to the wiring and equipment in the 
cubicles. Seen from the control room, the 
panels have flush-mounted rectangular instru- 
ments, the mimic diagram being reproduced on 
the upper panel in red, blue and black, to cor- 
respond with the sections of the busbar system. 
Station voltmeters, three master frequency 
indicators, and a set of annunciators for the 
Buchholz relays and protective relays are 
mounted on the central panel of the 132/11-kV 
section of the switchboard. The relay boards, 
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facing outwards, contain the protective relays 
for the generators and couplers, together with 
the voltage regulators and recording instru- 
ments. The boards carry another set of annun- 
ciators to indicate operation of the bus zone 
protection and C.E.B. feeder protection. 

Facing the 132/11-kV panel is the control 
engineers’ desk. Controls for the generator 
speeder motor and the voltage regulators ‘are 
mounted on the upper panels of this desk, 
while the side panels carry a total load indicator, 
telephones and a visual instruction trans- 
mitter. 

In conclusion, a few brief details of operation 
to date may be of interest. The first set was 
put into commission on January 11th of this 
year, the second set five weeks later, and the 
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third set on July 5th, while the fourth set, 
completing the present installation, is now due 
to go into service. In the first six months of 
operation 186,000,000 units were generated at 
the station, the efficiency being 25-2 per cent, 
based on the units sent out. 

We acknowledge the assistance of Mr. F. W. 
Lawton, the Midlands Division Controller, and 
Mr. E. H. Taylor, the Station Superintendent, 
in giving us facilities to visit the station and 
prepare this article. Finally, it is appropriate 
to recall that Mr. F. Favell, who is now chief 
generation engineer (C), East Midlands Division, 
B.E.A., was formally elosely associated with the 
Meaford project, in his capacity as chief engi- 
neer and manager of the North-West Midlands 
Joint Electricity Authority. 


Commercial Motor Transport Exhibition 


No. 111—({Continued from page 361, October 8th) 


T is estimated that nearly 130,000 people 
visited the Commercial Motor Transport 
Exhibition, which closed last Saturday night, 


steel-backed bearings with whitemetal top 
halves and copper-lead bottom halves support 
a robust crankshaft, with journals 3}in in 
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October 9th. The attendance was more 
than double the pre-war number, and included 
many overseas visitors, who showed keen 
interest in the vehicles, bodywork and acces- 
sories displayed. 

We eontinue below our account of some of 
the technical improvements which seemed of 
more than ordinary interest, this week describ- 
ing several of the many new engines which 
were shown for the first time. 


JouN I. THORNYCROFT AND Co., Ltp. 


Two new engines were shown by John I. 
Thornycroft and Co., Ltd., of Basingstoke— 
a 5$-litre, six-cylinder oil engine and a 43-litre 
six-cylinder petrol engine. 

The new oil engine, type “ CR6,” is shown in 
Fig. 12, with a five-speed gearbox, as fitted 
in the company’s “ Trident” forward-control 
passenger chassis, which was also exhibited. 
The bore is 3fin and stroke 4#in, and the engine 
is designed to give 75 b.h.p. at 1900 r.p.m. 
Maximum torque is at 1400 r.p.m. and amounts 
to 228 lb-ft. For rigidity the crankcase and 
cylinder block are of monobloc construction, 
with two cylinder heads, each covering three 
cylinders. Overhead valve gear is operated 
by push-rods and rockers. The pistons are of 
aluminium alloy in dry cylinder liners. Seven 


diameter. An oil cooler is mounted in front of 
the sump, as shown in the illustration. The 
unit includes a single-plate 14in clutch, with 
release levers mounted on needle roller bear- 
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ings and the five-speed gearbox referred to 
above. This gearbox gives dog engagement op 
top, fourth and third gears. 

The ‘“‘ LR6” petrol engine has a bore and 
stroke of 3-62in by 4-72in, and is designed tp 
give 88 b.h.p. at 2200 r.p.m., with maximum 
torque of 218 lb-ft at 1200 r.p.m. It is of over. 
head valve type and follows the company’s 
usual design practice, with monobloc crank. 
case and cylinder block casting, flarizeless 
dry-cylinder liners, and cast iron cylinder 
head. A point that has received careful study 
is the cam contour, tappet gear and valve. 
rocker layout, to obtain quiet operation without 
the need for very fine adjustments. 


SENTINEL (SHREWSBURY), Lip. 


A new oil engine designed for underfloor 
installation in lorries and passenger veliicles, 
was shown in four and six-cylinder form: by 
Sentinel (Shrewsbury), Ltd. The four-cylinder 
unit is fitted to the Sentinel ‘‘ Beadle ”’ furty. 
passenger chassisless single-deck coach and 
7/8-ton goods vehicles, whilst the six-cylinder 
engine is fitted to the heavier passenger and 
goods chassis. 

An accompanying illustration, Fig. 13, 
shows the layout of the four-cylinder ‘* HSR” 
engine, with clutch and four-speed gearbox, 
All working parts are totally enclosed, yet fully 
accessible in the underfloor mounting, as 
shown in the photograph we reproduce of the 
7/8-ton chassis (Fig. 14). Absence of noise, 
heat and fumes in the cab are, of course, some 
of the advantages to be gained by under. 
chassis mounting of the engine, in addition 
to improvement in cab layout. 

The four-cylinder engine is of 4jin bore 
and 5}in stroke, and is designed. to give 90 
b.h.p. at 2000 r.p.m., with maximum torque 
of 255 lb-ft at 1500 r.p.m. The combustion 
system is the well-known Ricardo ‘‘ Comet ”’ 
Mark III design. To obtain the low overall 
height required for underfloor installation, 
the cylinders are horizontally disposed, with the 
heads on the right-hand side of the vehicle, 
the whole unit being carried in a three-point 
rubber mounting behind the driver’s cab. 
The valve gear is carried in the head and is 
operated by short steel push-rods. Crank- 
case and cylinder block are of monobloc con- 
struction and fitted with cast-iron liners. The 
camshaft, fuel pump and water pump are 
driven from the front end of the crankshaft, 
the camshaft through a spur-gear reduction 
and duplex chain, with a bevel gear for the 
fuel pump, which is mounted across the front 
of the engine, as shown. Cooling is by a radia- 
tor at the front of the vehicle in the usual 
position, assisted by a fan driven from the 
engine, the dynamo being mounted in tandem 
with the fan. 

The six-cylinder engine is in most respects 
similar to the four-cylinder unit, and develops 
135 b.h.p. at the same governed speed (2000 
r.p.m.). Maximum torque occurs at 1600 
r.p.m. and amounts to 380lb-ft. Its swept 
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The gearbox is a five- 





yolume is 9-12 litres. 
speed unit. 
ALBION 


Anew four-cylinder oil engine and five-speed 
gearbox unit was shown by Albion Motors, 


Morors, Lrp. 


Ltd., of Scotstoun, Glasgow, forming one of 


the principal exhibits on that company’s 
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mits larger holes than the four-hole nozzle 
frequently used and therefore reduces the risk 
of clogging. Fully automatic variable timing 
for the fuel injection is secured by the use of a 
novel centrifugal governor device on the fuel 
pump driving pinion, an arrangement which 
is claimed to produce the flat torque curve 
already noted, improved fuel consumption in 
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The five-speed gearbox is of aluminium, 
well ribbed for stiffness and sound-absorption. 
All the forward speed gears are engaged by 
dogs, and run in constant mesh. Special 
care has been taken to ensure that the loose dog 
clutches on the main shaft get plenty of oil, 
by trapping some of the oil thrown up by the 
gear wheels and transferring it to a central 





stand. Our illustration, Fig. 15, shows the 
compact layout of the engine. Of direct- 
injection type, the engine has been designed 
to give particularly good fuel consumption 
and constant torque over a wide speed range. 
The bore is 4}in and stroke 5}in, giving a 
swept volume of 297-9 cubic inches, or 4:8 
litres. A designed maximum power of 75 
b.h.p. occurs at 2000 r.p.m., and maximum 
torque of 2500 lb-in at 1200 r.p.m. The torque 
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curve does not fall below. 2400 Ib-in over a 
range of speeds from 800 r.p.m. to within a 
few r.p.m. of the governed speed. The engine 
is designated type ‘‘ EN286 ”’ by the makers. 
Direct-injection engines are particularly sen- 
sitive to combustion chamber design, to which 
special attention has been paid. The injector 
nozzles are of the two-hole type, which per- 
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the upper speed range, better idling and a clear 
exhaust at all times. 

In designing the engine, the needs of easy 
maintenance have been studied. For example, 
two large lifting lugs are provided on the cylin- 
der block so that the whole unit can be lifted 
clear of the chassis without fear of damage by 
chain slings. The cylinders have renewable 
dry liners, which are a push-fit in the barrels ; 
they can be removed or replaced without 
presses or special tools. 
The inlet valves are 
not shrouded and 
therefore do not require 
to be prevented from 
rotating, turbulence of 
the air being obtained 
by the design of the inlet 
ports. The connect- 
ing-rod big-end bearings 
are split obliquely, 
allowing the complete 
piston and connecting- 
rod assembly to be with- 
drawn upwards through 
the cylinder barrels. 

Two further points 
deserve mention in this 
necessarily brief review. 
First, the lubrication 
arrangements to ensure 
a particularly copious 
supply of oil, the gear 
pump having an output 
of no less than 7} gall- 
ons per minute at 2000 
r.p.m. Secondly, the 
variable timing gear for 
fuel injection, which is 
attached to the cam- 
shaft driving gear wheel, 
and runs within’ the 


timing-gear case, is of 
ENGINE—ALBION 8-8 : 


interest. Mounted 
behind the camshaft 
driving wheel is a carrier to which is 


fixed a second helical-toothed wheel, meshing 
with a pinion on the fuel pump driving shaft. 
The carrier is attached to the camshaft driving 
wheel by a centrifugally governed linkage, 
which automatically varies the angular posi- 
tions of the two wheels relatively to one another 
according to engine speed. 


reservoir in the hollow main shaft, whence 
it is fed to the dog clutches by centrifugal 
force through radial holes. 


(To be continued) 





Pooling of Nuffield and Austin 
Factory Resources 


Towarps the end of last week a joint 
announcement was made by the Nuffield 
Organisation and the Austin Motor Company, 
Ltd., which stated that there was to be a con- 
stant interchange of information on all matters 
likely to result in manufacturing economies. 
The announcement said that Lord Nuffield 
and Mr. L. P. Lord, chairman and managing 
director of the Austin Company, had had a 
series of talks preparatory to this decision, and 
that the interchange of information related to 
production methods, costs, purchases, design 
and research, and patents. The object, the 
statement added, was to effect maximum 
standardisation in automobile production 
and, by the pooling of all factory resources, to 
bring about reduction of costs. The Austin 
Motor Company’s works are at Longbridge, 
Birmingham, and the Nuffield Organisation at 
present consists of thirteen companies. The 
parent concern, Morris Motors, Ltd., has free- 
hold factories at Cowley, Oxford, Coventry and 
Birmiagham, and leasehold factories at Coventry 
and Abingdon. This interchange between the 
two organisations, it is reported, is to take 
effect at once. 


—_—_——————— 


FLUORESCENT LIGHTING IN TEXTILE FAacToRY.— 
Satisfactory operating results are claimed for the 
recently completed fluorescent lighting installation 
in the weaving sheds of John Binns and Sons, Ltd., 
Darlington. A total of 288 Mazda 80W fluorescent 
daylight lamps are mounted in ‘‘ Mazdalux F207” 
reflectors, spaced 5ft 6in apart at 6ft above cloth 
level and with major axes parallel to the warp 
thread. In addition, rows of fittings are installed 
lengthwise, at about 7ft spacing, along the weaver’s 
alleys. The average general intensity measured 


after 100 hours’ burning was 35 lumens per square 
foot, and the intensity measured on the cloth was 
found to be 30 lumens per square foot after 3000 
hours’ burning in spite of the fact that the fittings 
had not been 
installation. 


thoroughly cleaned since their 
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DEATH 
Ow October 12th, Sir Pzerer Bosweit Brown, late 
chairman and managing director of Hadfields Ltd., and 
former Master of the Cutlers’ Company of Hallamshire, 
aged 82. 





OBJECTS OF TRADE UNIONS 

THE announcement, reported in our Indus- 
trial and Labour Notes last week, that the 
T.U.C. intends to arrange a conference of 
trade union executives to consider practical 
measures for stepping-up the productivity of 
industry is so clearly in line with the recent 
development of trade union thought that it 
is not easy to realise how big a divergence it 
really represents from the lines followed 
before the war. For since 1939 and perhaps 
even more particularly since the beginning 
of the post-war economic crisis there has been 
an almost revolutionary change in the 
attitude of trade unions to employers. 
Sidney and Beatrice Webb could in 1902 
define the fundamental purpose of a trade 
union as “the protection of the standard of 
life—that is to say, the organised resistance 
to any innovation likely to tend to the 
degradation of the workers as a class.”’ Such 
obstructive negative belligerence is no longer 
so apparent amongst the thoughts of present- 
day trade union leaders. The evident con- 
cern of the T.U.C., impressed by the country’s 
economic plight, to combine with employers 
in pushing up productivity, indeed its very 
readiness to accuse employers of failing to 
improve productive methods, amounts to a 
new and positive effort to raise the standard 
of living of the workers in contrast to the 
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negative refusal to permit it to fall implied 
by the Webbs. There may, indeed, be too 
exaggerated an emphasis, to quote from 
T.U.C. definitions of purpose published in 
1944, upon “ extending the influence of work- 
people over the policies and purposes of 
industry” and upon arranging “for their 
participation in management.” But this 
new attitude of co-operation is undoubtedly 
a welcome change from the often unrelenting 
opposition of earlier days. 

It is, of course, true that the interest, 
more particularly of union leaders, in 
improved productive methods and in manage- 
ment is not so entirely new as it appears to 
those with shorter memories. After the first 
World War there was, as there is again now, 
an urge, stronger on the union than on the 
managerial side, to maintain joint bodies 
within industry whose concern lay with 
conditions of work, productive methods and 
the like. The very obvious fact that em- 
ployers and employees were working to the 
same end during the war no doubt emphasised 
in men’s minds the essential unity of interest 
in the prosperity of a firm that always under- 
lies the apparent surface opposition between 
employers and workpeople. But that tem- 
porary urge towards co-operation rapidly 
evaporated under post-war conditions ; and 
even when in 1927 Citrine was writing 
“Unions should actively participate in a 
concerted effort to raise industry to its 
highest efficiency by developing the most 
scientific method of production, eliminating 
waste and harmful restrictions . . . and pro- 
moting the largest possible output so as to 
provide a rising standard of life . . ,”” state- 
ments that have a -wholly up-to-date ring, 
the unions were reverting to actions based 
upon the Webbs’ definition of their purposes. 
For there are two sides to trade unionism. 
Over very many years, as the quotation from 
Citrine’s writings indicates, the leaders of 
the movement have been aware that it is 
only through increased productivity that 
standards of living can be raised. But at the 
level of a factory floor that truth can be seen 
only “through a glass darkly.” The new 
machine or the new process that reduces 
the number of man-hours of work 
necessary to produce a particular article 
is there seen not as a means of raising 
living standards as a whole, but as a threat 
to the security of employment of the in- 
dividual; and new methods such as may be 
suggested by, for instance, time and motion 
studies as an unfair means of compelling 
man to work harder. In fact, the ideas 
that underlay the actions of the machine 
breakers of the nineteenth century are still 
not dead to-day. Under favourable con- 
ditions such as are provided by a high level 
of unemployment they may become the 
major influence in guiding union policies. 
Even under such circumstances as exist 
to-day,- at the very time when leaders 
are preaching the virtues of co-opera- 
tion with managements in the improve- 
ment of productive methods, stewards, 
more intimately influenced by men in the 
shops, may be placing every impediment they 
can devise in the way of improved pro- 
ductive methods. In that duality of union 
character lies, we believe, che explanation of 
the varied experiences of firms that have 
attempted to make joint consultation work. 
For the personalities of shop representatives 
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have more influence upon an inclividy 
works committee than the pronoun cement, 
upon policy of trade union leaders, | 
is that influence that makes or mars thy 
success of joint consultative bodies. 

No doubt it flows from a realisation of thy 
gulf that can lie between official union policie, 
and the practices of shop leader: that, 
amongst the matters to be discussed at the 
forthcoming conference, arranged by the 
T.U.C., are “ the organisation of trade union 
conferences on a geographical or hidustry 
basis to be addressed by scientists ani tech. 
nicians”’ and “a review of the fu:ctions 
of workshop representatives and steps to 
raise the quality of the service they reider to 
trade unionism and industry.” Manage. 
ments would certainly agree that there 
is a need to educate the rank and file 
and to show them that, now that trade 
unions have won full recognition and have, 
indeed, become responsible bodies, treating 
with the Government upon the same level as 
managerial organisations, the old practices of 
the strike, ca’canny, restrictionism and 
general suspicion of the employer’s action 
are outdated. 


LOCOMOTIVE DEVELOPMENTS 

By a coincidence, Mr. Bulleid’s paper read 
before the British Association, a review of 
which appeared in our issue of October Ist, 
preceded by a few days only Col. H. Rud. 
gard’s presidential address to the Institution 
of Locomotive Engineers, delivered on Sep- 
tember 15th. Taken together, the two make 
instructive reading. Mr. Bulleid, as might 
have been expected, dealt with his subject 
on the tendencies of design of railway rolling 
stock largely from the designers’ stand- 
point. Col. Rudgard, on the other hand, 
confined his remarks to the care and main- 
tenance of motive power when in the hands 
of the Superintendent of Motive Power, 
a position he holds on the national railway 
system. He also naturally stressed the impor- 
tance of design in relation to maximum 
availability. 

Present-day design, Col. Rudgard’s address 
suggests, should develop on lines of sim- 
plicity, which will give the greatest amount 
of availability and freedom from failure, 
and provide such fittings as will help us in 
reaching the goal of no preparation or <is- 
posal by train driver or fireman, so that these 
highly paid specialists can be used to earn 
revenue for the maximum time they are on 
duty. The design of steam parts, such as 
valves, pistons and rings, and the design 
for efficient lubrication are points to be very 
carefully followed and the maintenance of 
these details, itis held, should be of a high 
order, otherwise their effect on the coal 
bill will be very serious. For easy main- 
tenance it is stated that a sound system of 
recording repairs is required so as to enable 
constant research to be carried out with a 
view to correcting defective design features. 
In addition, there should be a laid-down 
mileage for periodical examination, based 
mainly on the results shown by repair 
records. Col. Rudgard also suggests that 
train schedules should be adjusted to suit 
locomotives and enginemen as far as is 
possible—a novel approach to the subject 
of intensive use of locomotives. Other 
considerations of importance are seen in 
the lay-out and design of running sheds 
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and their equipment. Col. Rudgard seems 
to think that these matters have not received 
the attention they should in the past, be- 
cause When such matters were in the hands 
of the Chief Mechanical Engineer, design 
daimed prior attention and engine accom- 
modaiion was but a secondary matter, 
an opinion which may not be universally 
acceptable. Mr. Bulleid brought out many 
points of great interest in respect to design 
improvement, mentioning that his “ Battle 
of Britain ’”’ locomotives, although develop- 
ing nearly 6000 Ib greater tractive effort 
than his older “ King Arthur” class, have 
almost the same weight, and have boilers 
of greater steaming capacity as a conse- 
quence of modern methods of design and 
construction. . Mr. Bulleid also mentioned 
a further feature of his engines and one 
which we imagine will interest Col. Rudgard. 
The improved design of cylinders and valves 
and other details taken together has made 
it possible to extend the mileage run between 
valve, piston and enclosed motion examina- 
tion from 25,000 to 40,000 miles—no mean 
advance. Mr. Bulleid expressed the opinion 
that the tendency should be towards the 
total enclosure of moving parts, thus bring- 
ing the locomotive into line with practice 
in other fields. Here again we have a point 
attractive to Col. Rudgard, who asks for a 
locomotive requiring a minimum attention 
from engineers. Further remarks made 
by Mr. Bulleid about the washing-out of 
boilers, always serious items, are interesting. 
For by using a new system of boiler water 
treatment the wash-out period has been 
increased from seven to sixty days. 
Should this system be found suitable for 
general adoption it is clear that a decided 
step in the direction of greater availability 
has been made possible. It has long: been 
known that Mr. Bulleid has in hand the 
building of an entirely new type of steam 
locomotive and he gave a few particulars 
of what is being done. When the proper 
time comes, we hope to be able to describe 
this innovation in steam locomotive practice. 

Both Col. Rudgard and Mr. Bulleid con- 
cluded their remarks by making reference 
to diesel-electric and electric traction and 
here, it is interesting to observe, both ended 
their addresses on the same note by expres- 
sing the view that electric traction may 
ultimately be the motive power employed 
by the ‘railways. Col. Rudgard, however, 
qualified his remarks by saying of the steam 
locomotive: “ by specialising on its inten- 
sive uses, which can be developed to a high 
standard, the steam locomotive will remain 
in the forefront for many years.” Agree- 
ment can be expressed upon both counts. 
Klectrification of the main line railways 
was carefully studied between the wars. It 
was rejected not because it was fully proved 
unattractive economically but because the 
advantage to be gained seemed dubious. 
Unque&tionably the matter will need re- 
examination as soon as power station capa- 
city in this country has caught up with the 
demands made upon it and the pressure 
upon electrical manufacturing firms for export 
business eases. But with equal certainty 
as Col. Rudgard maintains, the steam loco- 
motive will remain in the forefront for many 
years. For not only will there be many 
problems (not least that of standardisation) 
to solve if electrification is decided upon, 
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but also the conversion of the greater part 
of the railway system must necessarily take 
very many years. Moreover, in many parts 
of the country the amount of traffic arising 
would not be sufficient to justify the high 
capital cost involved. In those regions the 
steam locomotive would continue to hold 
its own. 

Ui gate: beset 

Obituary 
WILLIAM PERCY JOHNSON 


We have to record, with regret, the death 
of Mr. William Percy Johnson, which occurred 
suddenly at Brussels, on Saturday, October 
2nd. Mr. Johnson was chief of the Program- 
ming Division of the Secretariat of the 
Inter-Allied Reparation Agency in Brussels. 

Mr. Johnson was born in Liverpool in 
1883, and received his early education at 
the Merchant Taylors School, Great Crosby, 
Liverpool. He was apprenticed to the firm 
of C. and H. Crichton, and on completing 
his training came to London and studied at 
the Royal College of Science, gaining the 
Associateship of the College, and a 1907 
Whitworth Exhibition. After a period in 
the drawing office of the British Westing- 
house and Electrical Manufacturing Com- 
pany, Ltd., of Manchester, he became a 
private research engineer to Major A. Mus- 
grave at East Grinstead, whom he subse- 
quently accompanied to Malta. There, in 
1913, he started his own business as a ship 
and motor repairing firm, in partnership 
with Mr. J. Downs. In 1917 the partnership 
was dissolved and Mr. Johnson returned to 
this country to take a position at the Lough- 
borough College, as head of the automobile 
engineering department. He continued to 
occupy that post until he joined, in 1925, 
the editorial staff of our contemporary 
journal, Engineering. 

In 1940 he was invited to join the Economic 
Intelligence Branch of the Ministry of 
Economic Warfare, as a technical expert on 
engineering and armament production. 

At the end of the war his technical experi- 
ence led to his appointment as a member of 
the Allied Reparation Commission in Mos- 
cow, and later he formed one of the team of 
British members which was formed to advise 
on the future level of industry in Germany, 
in accordance with the Potsdam Agree- 
ment. In 1946 Mr. Johnson joined the 
Secretariat of the Inter-Allied Reparations 
Agency in Brussels as Director of the Re- 
search Division, and at a later date he be- 
came chief of the Programming Division 
and was responsible for the drawing up of 
schemes for dividing German industrial 
equipment between the nineteen member 
Governments. Mr. Johnson was an Associate 
Member of the Institution of Civil Engineers. 
and a Member of the Institution of Auto- 
mobile Engineers. He was transferred to 
the same class in the Institution of Mecha- 
nical Engineers on the amalgamation of the 
two Institutions. His sudden death at a 
comparatively early age will be wide ly 
regretted. 
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Modern Workshop Technology. Part I: 
Materials and Processes. Edited by Professor 
H. Wright Baker, D.Sc., M.I. Mech. E. London ; 
Cleaver-Hume Press, Ltd., 42a, South Audley 
Street, W.1. Price 28s, net.—This book has 
been compiled to provide a guide for engineers 
preparing for professional examinations and 
to serve as a reference work in later years. 
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It is being published in two parts, the second 
of which, dealing with ‘“ Machine Tools and 
Metrology,” will be published next year. The 
contents have been arranged in seventeen 
sections, each of which has been written by a 
specialist in the subject. The subjects covered 
and their authors are as follows :—‘‘ Iron and 
Steel,” by Dr. D. Binnie: ‘Cast Iron,” by 
Dr. J. E. Garside; ‘‘ Foundry Practice,’ by 
Dr. J. E. Garside; ‘Forging Principles and 
Metallurgy,” by A. V. Jobling, B.Sc.; ‘‘ Drop 
Forging,” by H. Hayes ; “‘ Structure and Heat- 
Treatment of Steel,” by Dr. J. E. Garside ; 
“* Steel Sheet and Strip,” by E. Marks, M.Se.; 
“Welding,” by Dipl.-Ing. F. Koenigsberger ; 
‘“* Aluminium and Magnesium,” by Dr. E. G. 
West ; ‘‘ Nickel and High-Nickel Alloys,’ by 
J. O. Hitchcock, B.Sc.; ‘‘ Copper and Copper 
Alloys,” by W. A. Baker, B.Sc.; “‘ Die Casting,” 
by H. W. Fairbairn, A.M.I.P.E.; ‘* Powder 
Metallurgy,” by H. Greenwood ; “ Engineering 
Plastics,”” by Dr. F. J. Barwell; ‘‘ Mechanical 
Testing and Inspection,” by C. E. Phillips, 
Wh. Sch. Each of the contributors has dealt 
with his subject in a clear, concise manner, and 
the book contains a large number of explanatory 
photographs and drawings. A very useful and 
interesting book for all students of engineering. 

Solid and Laminated Wood Bending. By W. 
C. Stevens, M.A., and M. Turner. London: 
His Majesty’s Stationery Office, 24, Rutland 
Gate, 8.W.7. Price 5s. net.—This is thought 
to be the first book published on the subject of 
wood bending on which only a limited amount of 
information has hitherto been available. 

During the past fifteen years wood bending 
has formed part of the programme of the Forest 
Products Research Board and has been studied 
both from the scientific and the practical aspect. 
A very considerable amount of information 
has been obtained during this period, and the 
new book combines the results of research 
at the Forest Products Research Laboratory 
and the experience gained by the authors in 
visits to many factories and in dealing with 
numerous inquiries and preblems submitted 
by users of bent timber. In writing the book, 
the authors have endeavoured as far as possible 
to meet the requirements of the practical man, 
and it is largely a handbook of practice. It 
does, however, also contain such theoretical 
background as suffices to explain the adoption 
of the various procedures. 


BOOKS RECEIVED 

Fluorescent Lighting. By A. D. 8. Atkinson. 
Third edition. London: George Newnes, Ltd., 
Tower House, Southampton Street, Strand, W.C.2. 
Price 12s. 6d. 

Principles of Radar. By Denis Taylor and C. H. 
Westcott. London: Cambridge University Press, 
Bentley House, 200, Euston Road, N.W.1. Price 
12s. 6d. 

Uniform Cost Accounting for Steel Fabricating 
and Kindred Industries. London: Gee and Co. 
(Publishers), Lid., 27-28, Basinghall Street, E.C.2. 
Price 25s. 

Workshop Yearbook and Production Engineering 
Manual II. By H.C. Towne. London: Paul 
Elek Publishers, Ltd., 38, Hatton Garden, E.C.1. 
Price 35s. 

Construction Estimates and Costs. By H. E. 
Pulver. Second edition. London: McGraw-Hill 
Publishing Company, Ltd., Aldwych House, W.C.2. 
Price 36s. 

Generators and Motors and Their Applications. 
By D. J. Duffin. London : McGraw-Hill Publishing 
Company, Ltd., Aldwych House, W.C.2. Price 
4 dollars. 

Newnes Electrical Pocket Book. By E. Molloy. 
Ninth edition. London: George Newnes, Ltd., 
Tower House, Southampton Street, Strand, W.C.2. 
Price 7s. 6d. 

Practical Motorist’s Encyclopedia. By F. J. 
Camm. Seventhedition. London : George Newnes, 
Ltd., Tower House, Southampton Street, Strand, 
W.C.2. Price 10s. 6d. 

Model Railways for the Beginner, Parts I, II, 
III and IV. By Ernest F. Carter. London: 
Percival Marshall and Co., Ltd., 23, Great Queen 
Street, W.C.2. Price 3s each. 

Fitting, Small Tool Making, Lathe Work, Screw 
Cutting, Shaping. By A. E. Leeson and P. Sampson. 
Second edition. London: Sir Isaac Pitman and 
Sons, Ltd., Pitman House, Parker Street, W.C.2. 
Price 7s. 6d. 





THE ENGINEER 


Means and Ends 


By T. G. N. HALDANE, M.A. 


THE Post-WAR SCENE 

N his Presidential Address, delivered in 

October, 1940, my colleague, Mr. J. R. 
Beard, dealt largely with problems likely 
to emerge in the post-war period. We have 
now completed the third year of that period, 
and it is worth while looking back to see 
how far the problems have followed expec- 
tation. 

We expected to be confronted with a 
devastated, uprooted and famine-ridden 
Europe, and, alas, this expectation has been 
realised. We also anticipated a world of 
planning and control, and here again anti- 
cipation has been realised. Many of us 
thought that after a short period of scarcity 
we might again be confronted with the prob- 
lem of unemployment caused by under- 
consumption. In fact, we still find our- 
selves in a world of shortages despite the 
very substantial recovery of industrial out- 
put in the last few years, which, for this 
country and Western Europe (excluding 
Germany and Italy) has been decidedly 
more rapid than after the first world war. 
The “‘ bottlenecks ”’ in industrial production 
have tended to change considerably during 
the past few years. At present two of the 
most important are steel and electricity 
supply, shortages of which, particularly 
electricity, seem bound to continue for a 
long time to come. Despite these serious 
** bottlenecks,” the volume of British pro- 
duction is substantially above that of 1938, 
though our population of working age, 
including women, has increased only slightly. 

While our forecast of the post-war world 
has been only partially inaccurate as regards 
physical conditions, it has, I believe, gone 
much more awry as regards psychological 
conditions. Few of us anticipated how pro- 
found would be the post-war changes in the 
mental outlook of peoples throughout the 
world. To some extent this is no doubt 
tied up with the physical effects of the war 
and the poverty and want which have 
followed, but it may well be that behind 
these are changes which have long been 
germinating and which the war has merely 
accelerated. As yet it is difficult to dis- 
tinguish clearly between what is a temporary 
effect of war and what is a permanent change 
in human thought. I shall have something 
more to say in this connection later, but 
meantime I want to devote my remarks to 
the immediate problem with which we 
are most concerned, namely, the shortage of 
power. 


PowER RESOURCES 


Adequate power resources are vital to the 
material reconstruction of Europe. Even 
before the war, Great Britain and other 
Western European countries were much 
under-mechanised, as compared with the 
United States, with correspondingly low 
industrial productivity per head of working 
population. As a rough estimate, this 
productivity in the United States was, 
before the war, about twice that in Great 
Britain, while horsepower per head of work- 
ing population was also about double. 
Between 1938 and 1947 the productivity 
per man in the U.S. manufacturing industries 
increased by 27 per cent, while in much of 
Europe it is still below pre-war level. Con- 





* Inaugural Address as President, Institution of 
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sumption of electricity in the United States 
has increased by 100 per cent during the 
same period, whereas the increase in Western 
Europe (excluding Germany) is only about 
50 per cent. Moreover, this increase in 
Europe has been achieved only by extreme 
pressure on the very inadequate amount of 
generating plant available. 

In this country our present programme of 
generating plant extensions has given rise 
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FiG. 1—-LONDON AREA, ALTERNATIVE METHODS 
OF SUPPLY 


to considerable dissatisfaction, and I can 
only hope that some increase in the years 
from 1950 onwards will become possible. 
Although I am convinced that increased 
mechanisation is essential to our full recovery, 
I realise the difficulties in which those respons- 
ible for the allocations of steel and for our 
export of plant have been placed. It is not 
easy to decide what proportion of our limited 
output of plant can be exported to meet 
the very urgent needs of the Commonwealth 
and other countries, and for the present it is 
evident that we shall have to husband our 
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FIG. 2—INTEGRATED DURATION CURVES 


resources in every possible way, including 
measures to limit peak demand. 

But from the longer point of view it is 
very obvious that the problem calls for 
every possible effort to produce more power 
and more energy, that is, more kilowatts 
and more kilowatt-hours. To some extent 


these two aspects of the problem—kilowatts - 


and kilowatt-hours—can be considered sepa- 
rately, since there are means whereby we 
can increase our capacity to meet peak 
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loads without much increase in our kilowatg. 
hour capacity, and vice versa. For instanog 
any given waterpower scheme will be limited 
to a certain average annual output of kilo. 
watt-hours, but it is possible to install g 
large amount of plant and make a corres. 
pondingly large contribution to the peak. 
load problem at the expense of a reduced 
annual load factor. There are practical 
limits to the extent to which this cin be 
done, but within these limits, and provided 
transmission distances are moderate, it is 
usually desirable to install the maximum 
amount of plant, since its incrementa! cost 
is likely to be low measured in terms cither 
of money or of steel. This principle wag 
applied to the pre-war Galloway waterpower 
development, which was designed to operate 
at an average annual load factor of about 
20 per cent. It has now been further applied 
to the North of Scotland Hydro-Electric 
Board’s stations. The Sloy station, on Loch 
Lomond, is designed for an average annual 
load factor of about 10 per cent and other 
of the Board’s stations reasonably near to 
the Scottish load centres will also operate 
at low load factors. 

A further method of contributing to our 
kilowatt capacity is, of course, pumped 
storage, which has been extensively deve- 
loped in Germany, though not as yet in this 
country. 

Conversely, there are sources of energy 
which can be developed and which would 
add to our kilowatt-hour output (or reduce 
our coal consumption) but which would 
make no contribution to our peak-load 
problem. An example of this is the so-called 
‘run of river ’’ type of water-power scheme, 
in which there is no appreciable storage and 
energy can be generated only in periods of 
adequate rainfall. Tidal schemes, too, 
unless associated with pumped storage, 
cannot be relied on for kilowatts because of 
the intermittent character of tidal energy. 
Similarly, large-scale wind generation might 
make an appreciable contribution to kilo- 
watt-hours, but has no kilowatt value unless 
developed in conjunction with water power 
or on such a wide scale as to permit of some 
reliance on the diversity of winds in different 
regions. 

Intermediate between the two extremes 
of pure kilowatts and pure kilowatt-hours 
comes the gas turbine, burning oil, whose 
importance is mainly as regards kilowatts, 
with a contribution to kilowatt-hours limited 
by economic considerations. Gas turbines 
permit the cheap provision of kilowatts, 
but, until coal can be used in place of oil, 
cannot be justified for load factors above 
about 10 or 15 per cent. 

No doubt nuclear fission, if and when used 
for power production, will also have special 
circumstances attached to its use, such as 
perhaps development only on a large scale 
in remote regions at a very high load factor. 

Our main source of both kilowatts and 
kilowatt-hours must, however, continue to 
be coal, whose use we can hope to improve 
by a further increase in operational economy 
and by limiting, where possible, transport 
of this fuel, particularly by rail. 


A 275-kV Grip 


I have referred to some of the special 
circumstances attached to the use of these 
various sources of power and energy in 
order to stress the importance of so co- 
ordinating them as to achieve the maximum 
availability and economy in the production 
of both kilowatts and kilowatt-hours. An 
essential requisite for such co-ordination is 
adequate transmission and interconnection 
capacity, all the more important because 
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gome of the above-mentioned resources are 

fxed in geographical position so that the 
wer aud. energy must be transmitted over 
wonsiderable distances to the load centres. 

Fortunately, much technical progress has 

heen made recently in very high voltage 

ac. transmission. High voltage d.c. trans- 
mission may also become practicable in 
certain circumstances in due course, though 
not yet developed to the commercial stage. 

The highest voltage a.c. system in Europe 
_in fact, the highest-voltage large-scale 
system in the world—is that now being built 
in Sweden, where a big block of power will 
be conveyed from north to south at 380kV 
over & distance of about 600 miles. This 
will enable Sweden to utilise the undeveloped 
water power of the central and northern 
area, for which purpose the existing 220-kV 
system would not be adequate. Elsewhere 
experiments are being made with voltages 
up to 500kV. Here in this country we are 
about to experiment in the use of 275kV, 
which seems adequate for our distances and 
incidentally may be regarded as the highest 
voltage for which underground cables can 
be built at the present time. The maximum 
carrying capacity of such very high voltage 
lines is a complicated matter, which can be 
calculated only when all the conditions are 
known. There appears, however, to be no 
technical reason to prohibit something in 
the nature of a national busbar extending 
over the whole length of the British Isles, 
into which power could be more or less 
freely fed at any point and drawn off at any 
other point. 

Such a system, superimposed on the exist- 
ing 132-kV Grid, is envisaged in the last 
annual report of the Central Electricity 
Board, and can be regarded as performing 
two functions, namely, transmission and 
interconnection. As regards the first, it may 
be of interest to consider briefly the effect 
of very high voltage transmission on the use 
of coal and its transport by our already 
over-burdened railway system. Broadly 
speaking, there are three choices in the 
selection of a generating station site—at the 
load centre, at or near the pit-head, and on 
an estuary site to which the coal can be 
delivered by sea. Of these three the estuary 
site, if not too distant from the load centre, 
is likely to be the most economic for base- 
load stations. But sites for such stations 
are decidedly limited, and so far as the London 
area is concerned, further sites will before 
long be unobtainable. Estuary sites far 
removed from the load centre are unlikely 
to compare favourably with generation at 
or near the pit-head. : 

In order to illustrate the economies which 
may prove possible, I have compared, over 
a period of years, the two alternatives shown 
diagramniatically in Fig. 1, which relates 
to the London area. The first alternative 
assumes that future stations (after all 
available estuary sites have been used) 
will be situated near the load centre and 
receive railborne coal at a transport cost 
slightly exceeding 14d. per ton-mile, which 
is regarded as a conservative figure. The 
second alternative assumes that these future 
stations will be at or near the coalfield, 
with 275-kV transmission to the load centre 
125 miles away. The comparison shows 
that, once all the available estuary sites 
have been used, there will be economic 
advantage in placing the bulk of future 
generating stations near the coalfields, with 
high voltage transmission to the load centre. 
Such peak-load plant at the load centre as 
may be required in the future will very 
possibly consist largely of gas turbines. 

The savings due to coalfield generation, 
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though comparatively small initially, in- 
crease both in absolute magnitude and as a 
percentage of generation costs as time goes 
on. About five years after the exhaustion 
of estuary sites the amount of the saving 
might approach £1,060,000 per annum, rising 
rapidly in later years. Quite apart from any 
direct economic advantage of generation 
at the coalfields, there is the important con- 
sideration of avoiding as far as possible the 
transfer of coal—particularly low-grade coal 
—over our hard-worked railway system. 
Equally important, or perhaps more so, 
is the reduction of atmospheric pollution 
in urban areas. It is difficult to assign any 
monetary value to these factors, but they 
undoubtedly increase substantially the argu- 
ment in favour of coalfield generation. 

The second function of the very high 
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plant operate. Curve A is the theoretical 
or ideal operating condition, while curve 
Bis typical of what can at present be achieved 
in practice. The divergence of the two curves 
is a measure of the extent to which the most 
economical stations are generating too little 
and the least economical too much. With 
the aid of curve B it is possible to determine 
the present minimum load factors at which 
any peak-load plant can be utilised. 

My object in referring to these matters is 
to illustrate the ever-increasing complexity 
of achieving the optimum combination of 
plants of different characteristics, but despite 
this complication the correct solution of 
the problem is very much worth while, 
bearing in mind the huge annual costs 
involved. The total fuel costs of generation 
in Great Britain in 1947 were about 

£65,000,000. While 
this figure represents 











a very great improve. 
ment in generation 
economy compared 
with pre-Grid days, 
there is probably a 
further improvement 
possible of some 10 
per cent, i.e., a saving 
of some £6,500,000 
per annum. This, of 
course, is quite apart 
from any savings due 
to the higher effici- 
encies of future gen- 
erating plant. To 
acheve this saving, 
improvements in the 
availability and flex- 
ibility of generating 
plant are required as 
well as further devel- 
opment of control and 
indication equipment, 
and this matter re- 
quires the cooperation 
of designers, manu- 
facturers and _ users 
alike. But, in addi- 
tion, something in the 
nature of a national 
busbar is also neces- 





sary, as I have al- 
ready pointed out. 
It may well be 
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Fic. 3—ENERGY RESOURCES OF 


voltage system is interconnection and the 
consequent increased ability so to co-ordinate 
the various sources of generation as to achieve 
maximum economy, and perhaps also some 
further saving in generating plant on account 
of diversity between areas. 

Theoretically, the most economical plant 
should operate at 100 per cent load factor 
and the least economical plant at almost 
zero load factor. Practical operating con- 
ditions such as transmission limitations, 
inflexibility in the operating characteristics 
of existing plant, breakdowns and human 
operating errors, make it impossible to 
achieve the theoretical optimum use of the 
plant. By studying actual operating results 
it is possible to estimate the extent to which 
these practical difficulties cause departure 
from the ideal. 

In the past this departure has been con- 
siderable, as is indicated in Mr. A. R. Cooper's 
recent paper, read before the Institution. 
The problem can also be illustrated by 
integrated duration curves, as shown in 
Fig. 2, whose slope is proportional to the 
load factor at which the various blocks of 


desirable to proceed 
as soon as possible 


Swain Sc 


EUROPE < 
with the  construc- 
tion of such a very 
high voltage system superimposed on 


the existing 132-kV Grid. 

Before leaving this subject, I should like 
to make the general observation that precise 
calculations as to the economic advantage 
of a very high voltage Grid are difficult to 
make and involve estimates as to future 
conditions. I hope such difficulty will not 
delay a decision being reached on broad 
grounds. Similar difficulty was experienced 
in justifying the original 132-kV Grid, the 
advantage of which none will now question. 


WIND PowER AND Gas TURBINES 


I have referred to wind power and should 
like to say a few words about this interest- 
ing possibility. Our western shores and 
those of Ireland are particularly suited to 
the large-scale development of wind power, 
and this source of energy deserves more 
attention than it has received in the past. 

Wind power has, of course, been used 
both in this country and elsewhere for many 
centuries on a small scale, and it may seem 
surprising that it should now be considered 
as a possible large-scale contribution to our 








energy requirements. The renewed interest 
in the subject is due mainly to three factors : 
the existence of extensive Grid systems 
into which intermittent supplies of energy, 
wherever produced, can be fed; the in- 
creased knowledge of aerodynamics, and the 
shortage of coal. The advance in aero- 
dynamic knowledge has made it possible 
to build much more efficient plants with 
much larger outputs than the picturesque 
sail or multi-vane windmills of olden days. 
Considerable work has already been done in 
studying the fairly complicated problems 
involved in the design of large wind-genera- 
tors, and the matter is now being very actively 
pursued by a representative committee of 
the British Electrical and Allied industries 
Research Association. An important part 
of this work is the study of wind velocities 
on exposed sites in the British Isles. 

Tt is not as yet possible to predict with 
confidence the future of wind power, but it 
seems well worth while making a thorough 
investigation of its potentialities as a fuel- 
saving measure, and of its possibilities in 

* conjunction with water power. 

In contrast to the wind generator—or 
perhaps complementary thereto—I would 
again refer to the gas turbine. As an oil- 
burning plant the gas turbine represents a 
cheap source of power, i.e., of kilowatts, 
but, despite its high thermal efficiency, an 
expensive source of energy, i.e., of kilowatt- 
hours. Several large plants are at present 
under construction, including a 15,000-kW 
set to be installed at Newcastle, a set of 
similar size at Stretford, and a 12,500- 
15,000-kKW plant ordered by the North 
of Scotland MHydro-Electric Board for 
Dundee. It is hoped shortly to experiment 
with pulverised fuel firing of the air heater, 
and when this technique has been evolved, 
the scope for such gas turbines will be 
greatly extended. 


EUROPEAN INTERCONNECTION 


I should like to turn for a few moments 
to the power problems of Western Europe, 
which are even more acute than those within 
the British Isles. It has long been hoped 
that some day all the western countries 
will be interconnected so as to make better 
use of the European energy resources shown 
in Fig. 3. The advance of transmission 
technique and other circumstances make it 
appear probable that this hope can and should 
be fulfilled at a comparatively early date. 
Technically it should be possible to have 
high-capacity interconnection extending 
eventually from Scandinavia in the north 
to France in the south, with further con- 
nection to Austria, Switzerland and Italy. 
Economically, it seems likely that this would 
be highly beneficial. In fact, few measures 
could be expected to be more beneficial to 
European economic life than such integra- 
tion of power resources, meeting as it would 
one of the most urgent of Europe’s problems 
and helping towards unification. In the 
first instance, European interconnection 
might be largely confined, as was our own 
Grid, to the improved use of existing generat- 
ing resources, leaving most countries with 
approximately sufficient plant to meet their 
own internal requirements in the event of 
the interconnection being broken. 

If such European interconnection—part of 
which already exists—is to be developed in 
the future, the question arises whether some 
connection between the British system and 
that of the Continent is worth considering. 
The big block of load near London is, as 
shown in Fig. 4, nearer to the Low Countries 
than to the Tees, nearer to Paris than to the 
Tyne, and nearer to the Ruhr than to the 
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Clyde. The Grid system has shown that 
interconnection over such distances is both 
practicable and economic, and there can 
be little doubt that interconnection with the 
Continent would have existed already but 
for the relatively narrow sea which separates 
us. Does this barrier prohibit interconnec- 
tion? If not, would interconnection be 
economically justified? As regards the 
first, the answer is, I think, that high volt- 
age cables could be laid across the Channel. 
Operation Pluto, successfully carried out 
during the war, when the difficulties were 
so much greater, has increased very con- 
siderably our knowledge of the. technique 
involved. In the light of the rapid technical 
development of high voltage transmission, 
it seems probable that substantial inter- 
connection could, in the comparatively 
near future, be provided between, say, 
London and Paris, for a cost of the order of 
£15,000,000. The question is whether any 
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such expenditure would be justified by 
saving in plant and by interchange of energy. 
For instance, any future excess of European 
waterpower during certain periods of the 
year, or of energy from the suggested French 
tidal schemes, might, in part, be absorbed in 
this country. We, on the other hand, might 
export energy to the Continent at times of 
shortage of the water from which the 
Western Continental countries derive nearly 
two-thirds of their total energy. Also, the 
difference between British and Continental 
weather and time might be found to be of 
considerable importance from the point of 
view of diversity. 


Not By Breap ALONE 


I have dealt so far with matters affecting 
our material wellbeing. But I am very 
conscious of the fact that for a growing 
number of people there is a feeling of insuffi 
ciency about the present drive for increased 
production and the efforts being made to 
raise the material standards of life. Impor- 
tant though these may be, they alone are 
not enough, and the increasing sense of 
inadequacy is, I think, an important feature 
in the change of outlook in the post-war 
world to which I have already referred. I 
propose, therefore, to devote the remainder 
of this Address to certain rather funda- 
mental matters which perhaps too rarely 
receive our attention, but which are of great 
importance, particularly at the present 
time. If I stray a little into somewhat 
philosophical or speculative fields, I would 
seek excuse on the grounds that none of us 
are engineers only, and all of us are faced 
with the problem of working out our own 
general philosophy of life. 

As engineers concerned with applied science 
we occupy @ position intermediate between 
that of pure science and that of the branches 
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of knowledge concerned with human alain, 
We are very definitely concerned both wit, 
the advancement of scientific know] 
and with the problem of how this kiowledge 
can best be applied to meet huma.: need, 
The latter function makes it par‘iculayy 
important that the general edi:cationg| 
background of engineering training shoyj 
be as wide as possible and should noi exclude 
those branches of knowledge generall » know, 
as the humanities. 

The present difficulties, due to tie huge 
content of knowledge and consequ ‘nt tep. 
dency towards excessive specialisation, haye 
led to the disappearance at an ear'y stage 
in education of any general study of ‘cligion 
or philosophy, so that at the age when 
young people are becoming able t» think 
on such subjects the great majority jroceed 
to concentrate on mastering the mans of 
life and remain indifferent to, and almost 
oblivious of, its ends. 

Future generations may well be «mazed 
at our acceptance of such a state of affairs, 
the existence of which I feel to be one of 
the strongest arguments in favour of the 
higher education of engineers being «centred 
in the universities rather than in mono. 
technic colleges. I think it is a pity that 
the normal school or university curriculum 
does not give more time to the study of 
the history of scientific thought and enzineer. 
ing achievement. Perhaps the historic 
approach would help to avoid the twin 
errors either of regarding science with exces- 
sive veneration, or of belittling it on the 
grounds that its picture of the world has no 
permanence. 

Much that has been said or written in 
recent years indicates doubt in varying 
degrees—doubt as to the power of science 
and engineering to solve our modern prob- 
lems. Such expressions of doubt may have 
a rather depressing effect on engineers, and 
it would be a great pity if this were to weaken 
our faith in our own calling. In any event, 
it is a challenge to us to justify our existence, 
I see no reason why our faith in our calling 
need be affected, provided we do not: claim 
too much and are clear as to the limitations 
as well as the possibilities of science and 
engineering. 

To sum up, faith in our calling can be 
firmly founded on the two facts that our 
application of science creates the material 
conditions necessary for spiritual develop- 
ment, and that the character of our work 
is such as to develop certain non-material 
values of high importance. Applied science 
is not, and cannot be, an end in itself, and 
our civilisation will be in great peril if 
we confuse the means with the end. In 
providing the conditions in which the things 
of the spirit can come to full fruition we 
undertake a vital as well as a noble task, 
in which we can have the utmost pride. 
But let us fully understand the nature of our 
task and let us spend more time than we now 
do in considering the ends to which our work 
is directed. Let us do everything we can to 
seek the integration of all branches of know- 
ledge, and in appreciating the fundamental 
importance of spiritual values, let us add 
stature to our work as engineers and help to 
keep it in close touch with human needs. 


ee 


BritisH SHIPBUILDING RESEARCH ASSOCIATION.— 
At the annual general meeting of the British Ship- 
building Research Association, held in Edinburgh on 
September 30th, the council of the Association 
elected Sir A. Murray Stephen, M.C., and Mr. H. B. 
Robin Rowell, C.B.E., as chairman and vice- 
chairman of the council, re tively, for the 
ensuing year. The retiring chairman and _ vice- 
chairman were Sir G, Tristram Edwards and Sir 
A. Murray Stephen. 
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The Institution of Naval Architects 


No. I1I—(Continued from page 368, October 8th) 


N Thursday, September 23rd, the next 
paper to be discussed was 
sffAM GUN-BOAT MACHINERY : A LIGHT- 
WEIGHT STEAM PLANT 
py Commander (E.) H. A. K. Lay, Royal Navy, and 
Commander (E.) L. Baker, D.S.C., Royal Navy. 
SUMMARY 
The machinery for the steam gunboats was designed 
and produced in a period of about fifteen months 
following July, 1940. It was required to be to the 
standards of a reliable marine steam plant, but less 
than half the weight per s.h.p. of existing practice. 
The paper describes the machinery broadly, and 
indicates generally how the target weight figure 
for the installation was achieved. 
Discusston 
Mr. W. Sampson said that perhaps the 
most significant item in the paper was the 
statement that, after five years of war 
service, an investigation showed that every 
significant item was still in good condition ; 
the light scantlings had nowhere set a visible 
limit to future life. Even though that was 
qualified by the authors’ statement that the 
steaming hours of the vessels were only a 
fraction of those of major warships, they 
brought out the point that not all the wastage 
troubles of the latter were related to the total 
steaming time. With the record of those 
successful installations before them, designers 
should examine thoroughly the conventional 
mercantile standards and practice, for the 
paper showed clearly the great saving that 
could be achieved in weight and cost without 
involving risk. The long-accepted factors 
of safety could be a real penalty if they 
were not judiciously applied. Commenting 
that the classification societies’ rules included 
a corrosion allowance, he said that surely 
corrosion allowance on the whole surface 
of the boiler tubes was a penalty which did 
not give much longer life, for corrosion in 
most of its forms was local in character and 
of a speedily penetrating nature, and the 
longer life due to additional thickness was 
almost negligible. Therefore, it seemed that 
to thicken up the whole of the boiler generat- 
ing surface was not a true requirement, but 
that purity of feed, de-aeration and chemical 
treatment was. He believed that boiler 
designs could be made lighter to-day because 
of the possibilities in respect of improved 
combustion methods, &c. There was every 
prospect that the furnace heat release rates 
given in the paper could be raised to at least 
500,000 B.Th.U. or even higher, which 
meant a reduction in furnace volume and, 
consequently, in weight of boiler. Secondly, 
with boilers in an open stokehold of cased 
design, and the acceptance of much higher 
gas velocities through the boilers, higher 
transmission rates would be possible, effecting 
reduction of total heating surface. Thirdly, 
substitution of a proportion of the boiler 
heating surface by light-weight aluminium 
economiser surface, as used in other naval 
vessels, would effect a substantial reduction 
in total weight. Fourthly, the brickwork 
and insulation in the gunboats accounted 
for no less than 25 per cent of the dry weight 
of the Foster Wheeler boiler, and cuts in 
that weight would be made in a new design 
by more water cooling of furnace and the 
use of lighter weight refractories. The many 
novel features of design leading to the 
attainment of the light-weight machinery 
described in the paper ought to have a very 
marked, effect in naval design generally, and 
to a lesser degree in vessels for the merchant 
service. 


Rear-Admiral (E.) G. H. H. Brown urged 
that in making comparisons with other light 
warships it was necessary to bear in mind that 
the gunboats were built for a particular 
service, with a limited scope, and they had 
not attempted to provide the same degree of 
reliability and availability that was expected 
in @ destroyer or a frigate; the auxiliaries 
were not duplicated, and the usual safeguards 
to provide for continued operation after 
sustaining action damage were omitted. 
The ships were intended to be serviced at a 
shore base. At the same time, the utmost 
was done to make them as reliable as possible, 
without recourse to the usual duplications 
which were fitted in norma] warships. Refer- 
ring to the numerous devices adopted to 
reduce weight, he mentioned particularly 
the boiler plant as an outstanding example. 
Notwithstanding higher rating, and reduced 
scantlings of both pressure parts and casings, 
the boilers gave very excellent service. He 
endorsed Mr. Sampson’s remarks regarding 


corrosion allowance for tubes. There was 


much to be said for reducing the thickness 
of tubes, for that would reduce the heat 
stresses. There was very little to be gained 
by increasing the thicknesses of tubes purely 
to combat corrosion, which in general was 
local. 


Mr. H. N. G. Allen said the most significant . 


fact was that the light scantlings had not 
set a limit to the life of the machinery, in 
spite of the fact that the power-weight 
ratio had been improved from 31 Ib to 14 Ib 
per s.h.p. As to whether the results from 
the machinery in that special application 
justified a substantial move towards 
an improved power-weight ratio in less 
specialised craft, bearing in mind that in 
the more conventional type of craft one had 
to lay different stress on reliability, dur- 
ability, simplicity, ease of maintenance and 
efficiency, Mr. Allen felt there was consider- 
able scope for moving along those lines. 
The spending of vast sums of money on 
research and development in aeronautical 
engineering during the past twenty years 
must be the envy of marine engineers. It 
seemed that, in spite of the very different 
outlook between aeronautical and marine 
engineers and the very different requirements 
for which they were designing, there was a 
great deal of scope for considering whether 
the marine engineer could not veer even a 
small amount towards the outlook of the 
aeronautical engineer. If power-weight ratio 
were an important factor in the design of 
machinery, it seemed that the immediate 
need was for the marine engineering industry 
to apply existing knowledge to their own art 
and science in a very determined fashion, 
rather than to quest only after new know- 
ledge. A tremendous amount of knowledge 
gained, especially during the last war period, 
had yet to be applied. 

Captain (E.) W. K. Weston ssid the design 
was skimped to the limit in order to meet 
certain weight requirements and, as he 
believed to be inevitable in the circumstances, 
the process of skimping undoubtedly went 
too far in some directions. The ships fitted 
with La Mont boilers never attained their 
full designed shaft horsepower. The first 
such ship, when on trials, did not reach 7000 
s.h.p. (the designed power was 8000 s.h.p.), 
and the fuel-burning equipment was altered. 
and the furnace volumes increased. The 
next La Mont boiler ship achieved some- 
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thing like 7200 s.h.p. On the other hand, 
the ships fitted with the Foster Wheeler 
boilers achieved full power without much 
difficulty, and they felt altogether sweeter 
to drive at full power than did the La Mont 
boiler ships. But the Foster Wheeler boilers 
were 2 tons heavier That made all the differ- 
ence. The lesson to be learned was important, 
that, even where weight had to be cut as 
much as possible, it simply did not pay to 
reduce too much on the margin of boiler 
output. 

Mr. G. A. Plummer remarked that the 
forced circulation boiler was designed around 
the combustion apparatus, and the ability 
of that apparatus to deal with the fuel 
within the confines of the combustion chamber 
limited entirely the size to which the unit 
could be reduced. The authors had inferred 
that the combustion chambers, particularly 
of the forced circulation boilers, were over- 
cooled, and other engineers had also expressed. 
that opinion very strongly. As a result, 
during the early tests on the prototype unit, 
about 20 per cent of the furnace cooling 
tubes were covered with refractory tiles. 
The test results had shown that the reduction 
of the cooling surfaces at the combustion 
chamber had no beneficial results whatever 
on combustion ; the only results were higher 
uptake temperature and reduced flexibility 
of the units. He suggested that the difficul- 
ties in 1941 were largely overcome by 
improvements in atomisation and attention 
to air distribution and direction. Given 
forced circulation, the main criterion for 
small-size boilers was the ability to burn 
the fuel in the combustion space. Since 
1941 forced circulation boilers had been 
built with much greater combustion rates, 
and the limit was not yet reached. We had 
only to consider the combustion rates 
achieved in jet aircraft engines to appreciate 
the possibilities in that direction. 

Mr. H. J. Grout said he was engaged for 
three years in operating the ships in the 
Channel. He felt that a major mistake was 
made during the early trial period in that the 
first two or three steam gunboats were not 
taken out in heavy weather and run for 
fifty or sixty hours. Although the ships 
had operated extremely well in smooth 
water, on the first trip through the Irish 
Sea, when a gale blew up, all sorts of snags 
had arisen. For example, the distilling 
plant had refused to operate, when the ship 
was rolling and travelling at low speeds, 
merely because the suction to the evaporator 
pump was taken from the bottom, in calm 
water about 2ft below the water line. The 
ship rolled so much in rough weather that 
the intake came out of the water and the 
pump did not prime, so that there was no 
constant supply of sea water to the evaporator 
and consequently there was a very heavy 
carry-over into the boiler. He believed that 
a large amount of the corrosion troubles in 
the boilers was due to the bad performance 
of the evaporators in the early days before 
they were modified. He considered that the 
oil-fuel-burning equipment ratings and the 
combustion chamber ratings in the boilers 
were definitely too high, the most important 
point being that at full power at night there 
would be sheets of flame coming out of the 
stacks ; that reduced morale. It was bound 
up definitely with the fuel oil used. If Pool 
gas diesel oil were mixed with the right 
amount of ordinary diesel oil, they could 
get away without too much difficulty. But 
if they went to a port which had not the 
proper fuel, and had to use the ordinary 
Pool gas diesel oil, conditions were very 
difficult. 

Mr. W. J. Ferguson said that since the 
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great reduction effected in weight was in 
some small measure the result of the accept- 
ance of higher stresses, it was inevitable 
that some should have asked what the classi- 
fication societies were going to do. He 
suggested the answer was quite simple. If 
the Admiralty would be good enough to let 
them have particulars they would certainly 
see what could be done. But one should 
not be too optimistic, for conditions were 
so very different. There was not very much 
incentive to save weight in the average 
merchant ship, nor to save space, limited 
as we were by Government Regulations 
regarding the size Of an engine-room. But 
there was always an incentive to save on the 
initial cost of the machinery installations, 
provided nothing was added to the repair 
bill during the life of the vessel. He felt 
certain the authors would agree that the 
percentage of the saving of weight which 
was directly attributable to higher stresses 
was very small. What had been done, in 
fact, was to sacrifice certain auxiliaries, &c., 
in view of the very special conditions applying 
’ to the ships described. Further, he imagined 
that during the service of the gunboats 
the total number of steaming hours would 
be very much less than in the case of a 
merchant ship over a similar period. Com- 
menting on a statement in the paper that 
the only relaxations from standard stress 
allowances, &c., were that the Admiralty 
standard drum and pipe stresses could be 
increased 10 per cent and that flange thick- 
nesses could be reduced 10 per cent, he said 
we had all seen designs in which, at points 
of maximum stress, more careful design 
could have reduced the stress by at least 10 
per cent; and the explanation might be 
that by careful design, the avoidance of stress 
concentrations, &c., the designers had 
increased the basic stress without increasing 
the maximum stress at all. The saving 
might well have been due to skilled design 
rather than simply to the reduction of thick- 
nesses throughout. 

There must be room for a very consider- 
able reduction of tube thicknesses below 
what was stipulated in the printed rules. 
But in fairness he pointed out that there had 
been, in fact, a very considerable reduction 
during the last six or eight years, and that 
with the acceptance of higher pressures 
one was forced to accept thinner tubes. He 
was not sure that it was right to refer to the 
corrosion ‘‘ allowance ’”’ in tubes; the fact 
that there was a constant in the formula 
did not mean necessarily that it was an allow- 
ance. We wanted a formula which would 
cover a wide range of diameters, we wanted 
the smallest tubes to be such that they 
could be handled and, therefore, the thick- 
ness was not in direct proportion to the 
stress. In the case of drums, &c., in the 
merchant service, there was a lot to be said 
for a corrosion allowance. It was important 
to take care of water treatment, &c.; but 
during a life of twenty-five to thirty years it 
was almost inevitable that someone would 
slip up at some time ; most boilers in service 
showed signs of bad pitting which had 
occurred at some time and had been arrested. 
If there were no corrosion allowance, he 
felt that engineers who condemned a boiler 
drum for small pitting, although they might 
be justified, might also be unpopular. 

Commander Lay, replying, felt that a close 
specification for any class of ship was abso- 
lutely essential in peacetime, because when 
the inevitable rapid expansion occurred 
standardisation was all-important. The small 
differences which had existed formerly 
between vessels of the same class had been 
to some extent ironed out in the latest classes, 
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and he hoped they would disappear entirely. 
We wanted to arrive at the best, and specify 
it. It meant that we should test our proto- 
types in order to ensure that a specification 
called for what was undoubtedly the best. 
The authors had had no intention, of 
course, of putting the classification societies 
onthe spot. He appreciated that in merchant 
service work weight was not so important 
as in craft of the kind described, and he 
doubted that for merchant service work we 
should be justified in reducing weight for 
the sake of reducing weight. But he 
emphasised a point made by Admiral Brown 
that thermal stresses, which were the night- 
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mare in, for instance, turbine design for 
higher pressure and temperature, could }y 
reduced by the use of thinner materials, 

Commander Baker, replying bi iefly ty 
the remarks on boilers, said they hid deal 
mainly with combustion, and he felt it mug 
be admitted that an error was made, It 
was a case of the difficulty of tra islating 
existing data on a trial of a particul:r boil 
under particular conditions to somethj 
hypothetical, and it was unfortunate tha 
in some ways it had applied only to ihe ong 
boiler, because that undoubtedly had caused 
a certain amount of prejudice which was 
entirely unjustified. 


Launch of the P. and O. Liner 


r Himalaya ‘ 


S briefly recorded in our last issue, the 

twin-screw, geared turbine-driven passenger 
liner “ Himalaya,” constructed for the P. and O. 
company by Vickers-Armstrongs, Ltd., at 
Barrow-in-Furness, was launched on Tuesday, 
October 5th, the namirg ceremony being per- 
formed by Lady Currie, the wife of Sir William 
Currie, the chairman of the Peninsular and 
Oriental Steam Navigation Company. 

The ship is the third vessel to carry her 
name. The first “ Himalaya ”’ was a 3500-ton 
screw steamer, designed to carry 200 persons, 
which was built in 1853 by C. Mare and Co., 
of Blackwall, and was fitted with engines by 
John Penn and Son, having 750 nominal 
horse-power corresponding to a speed of 
nearly 13 knots. The second ‘“ Himalaya ”’ 
was a Caird built ship, of 1892, having a ton- 
nage of 6900. She was propelled by triple- 
expansion engines of 10,000 h.p., designed 
for a speed of 18 knots, and was constructed 
to carry 325 first and second-class passengers. 
She was broken up in 1922. 

The new liner is intended primarily for the 
company’s express service between the United 
Kingdom, Bombay and Australia, and will 
share with the Orient liner ‘‘ Orcades,”” now 
approaching completion at Vickers-Armstrongs’ 
yard, the distinction of being the largest and 
fastest vessel in the Australian trade. It is 
hoped to cut down the service schedule from 
England to Bombay from twenty to fifteen 
days, and that from England to Melbourne 
from thirty-eight to twenty-eight days. 

The leading particulars of the new ship 
and her propelling machinery are as follows :— 

Hull Dimensions 
Length overall ... ... ...  «.- 
Length between perpendiculars 
Breadth moulded et) Bieta 

E ”’ deck 


709ft 
668ft 
90ft 6in 
50ft 
3lft 
22} knots 
31,000 


Depth moulded to “‘ 
Draught ips “hep 
Service speed a ps 
Gross tonnage, about ... ...0 ...0 20. « 

Passenger Accommodation 
70 
390 
620 


First-class 
Tourist-class...  ... 
Officers and crew ... 
GENERAL DESIGN 


The new liner is being constructed to the 
latest rules and classification regulations of 
Lloyd’s Register of Shipping and the Ministry 
of Transport in order to obtain the highest 
class of certificate and also to conform to the 
latest rules laid down under international 
agreement. A feature of the general design 
is the raked stem and cruiser stern of the ship, 
and the provision of a single streamlined 
funnel and a single-pole mast. Large open 
deck spaces have been attained by enclosing 
within the deckhouses all ventilation units. 
There are eight continuous decks, seven of 
which are used for passenger and crew accom- 
modation. There are six cargo holds, numbers 
one to three and the ’tween decks forward 
being arranged for insulated cargo, and the 
aft numbers, four, five and six holds, being 
reserved for general cargo only. [Modern cargo- 


handling gear is provided, which includes two 
10-ton and twenty-two 3-ton derricks, with 
twenty-four electric winches. The Clarke 
Chapman deck machinery comprises a forward 
windlass and capstans, driven by two 112 h.p, 
motors, and two after capstans, driven by 
64 h.p. motors. The steering gear is by Brown 
Brothers, and includes a V.S.G. gear driven by 
two 64 h.p. motors. The vessel will carry a 
full complement of steel lifeboats, including 
two motor lifeboats, all carried in Welin. 
MacLachlan davits. All the lifeboats, other 
than the motor and emergency boats, are 
equipped with Flemings patented hand-pro- 
pelling gear. 

The safety equipment includes the provision 
of Grinnell automatic sprinklers, with a fire- 
alarm system in all passenger and crew accom- 
modation, including the public rooms. The 
cargo spaces and store rooms are protected by 
the Lux-Rich smoke detector system, with 
alarms, in conjunction with a steam-smothering 
system. Thermotank mechanical ventilation 
will be installed in all public rooms and _pas- 
senger and crew accommodation. Some 100 
fans are employed, totalling over 400 h.p. 

The latest navigation instruments, include 
@ gyro-compass and pilot, together with a 
depth sounder, electric logs, loud-speaking 
telephones, and ship and engine-room electric 
telegraphs. In addition to wireless telegraphy 
and direction-finding equipment a radar ap- 
paratus is included as a navigational aid. 


PASSENGER ACCOMMODATION 


The first-class accommodation will include a 
large area for leisure and recreation on “A” 
deck. The first-class dining saloon and the 
children’s dining room, with the foyer, are 
to be on “F” deck. On “ B” deck will be 
the entrance lounge, the main lounge, the corri- 
dor lounge, the library and dancing space, 
and verandah cafe, with the children’s play 
room on the fore part of the same deck. Ad- 
jacent to the swimming pool on “C” deck, 
aft of the main structure, will be another 
verandah cafe. These rooms will be served 
by the main staircase and by two electric 
lifts, and amidships by the secondary stair- 
case and a central lift. The dining saloon 
on “F” deck is to be air-conditioned. It 
measures 100ft by 90ft with appropriate 
height. It will be arranged to seat 432 pas- 
sengers at round and square tables for two, 
four, and six persons. There will be motor- 
operated revolving doors between the saloon 
and the galley, allowing continuous access to 
and from the galley without disturbing the 
air-conditioning of the dining saloon. At the 
entrance to the dining saloon there is to be a 
four-fold revolving door. 

The first-class cabins will be on ‘‘ C,” “D” 
and “E” decks, and forward of the dining 
saloon on ‘“‘ F” deck they will be in the main 
single and two-berth cabins. There are also 
to be two suites-de-luxe, and two cabins-de- 
luxe. The furnishings will be modern. and 
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gome of the inboard cabins will be air-condi- 
tioned. Each first-class cabin will have its 
telephove, and additional call-boxes for shore 
connections are to be provided, while for staff 
and navigational services separate telephone 
gervices are to be used. 

The iourist-class passengers will be accom- 
modated on “ 0;?’ “e D tt Fabd “e E,”’ “cc Fa and 
«q” decks aft. The tourist dining saloon 
will be situated aft of the galley on “F” 
deck, and it will be composed of two flanking 
wings and a central square space, with seats 
for 208 persons at tables for two, four and eight. 

Open deck spaces are to be available and 
there will be a special large swimming bath 
for the use of tourist passengers on “‘ C ”’ deck, 
also a dancing space on ‘‘ D ” deck, with-hinged 
glass screens. The crew’s accommodation 
has been designed in eccordance with the 
latest requirements of the Ministry of Trans- 
port and it will include separate mess and 
recreation rooms. 


PROPELLING MACHINERY 


The liner will be propelled by twin-screw 
geared steam turbines of the Parsons type, 
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steel is used for all impulse blading and Monel 
metal for the reaction blading. 

Steam glands are fitted to each end of each 
turbine casing. The inner pocket of these 
glands is connected to a suitable steam receiver, 
and the outer pocket to the gland steam con- 
denser. There are two Weir gland steam 
condensers. Each gland condenser and its 
ejector are arranged in the same casing. 

Between each turbine and the gearing is a 
claw coupling. The primary gearing for 
the h.p. turbine is enclosed in a cast iron casing, 
and it is independent of the main gearing, 
consisting of a nickel steel pinion and a forged 
steel wheel. 

The main gear wheels are of cast iron with 
forged steel rims shrunk on, and the pinions are 
of nickel steel, all enclosed in a cast iron gear- 
case. The bearing bushes are independent 
castings so arranged that they can be removed 
without lifting the main gearcase cover. The 
h.p. turbines are designed to run at 3600 r.p.m. 
and the i.p. and |.p. turbines at 1931 r.p.m. 

The main condensers are of the Weir rege- 
nerative type, having a total cooling surface 
of 35,000 square feet. They are designed to 
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under a balanced system of forced draught, 
suitable electrically driven forced and induced 
draught fans being provided. Air preheaters 
of the vertical tubular pattern will be fitted 
Boiler Heating Surfaces 

Large Boilers Small boilers 
Generating surface 12,780 square feet 7,805 square feet 
Economiser surface 11,400 square feet 7,800 square feet 
Superheater surface 2,515 square feet 1,960 square feet 
in the uptakes from each boiler, with arrange- 
ments for by-passing the air to the preheaters 
of all boilers when steaming at slow speeds 
or when in harbour. Spark arresters will be 
fitted-in the funnel. The air heating surfaces 
for each large and small boiler are 11,850 
square feet and 6000 square feet respectively. 
There are two oil pumping and heating plants, 
each set being designed to deal with all the oil 
fuel required when running at full power. 


THE LauncH LUNCHEON 


At the luncheon which followed the launch, 
Sir Robert Micklem, the chairman of Vickers- 
Armstrongs, Ltd., made reference to the changes 
taking place in the lay-out of the Barrow ship- 
yard, with the object of raising the efficiency 
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which will be designed for a normal shaft 
horsepower of 34,000 s.h.p., and an overload 
of 42,000 s.h.p. at propeller revolutions of 
130 and 140 per minute. The astern turbines 
will be designed for an output of 65 per cent 
of the normal ahead power of 32,000 s.h.p. 

Steam will be supplied to the turbines at 
500 Ib gauge pressure, with a maximum tem- 
perature of 850 deg. Fah. The gearing for the 
ahead turbine is of the double reduction 
type, comprising an independent primary set 
of gears driving a secondary pinion on to the 
main wheel. The gearing for the i.p. ahead 
turbine and the l.p. ahead turbine is of the 
single-reduction pattern. 

The h.p. turbine is of the impulse-reaction 
type, the first stage consisting of an impulse 
wheel with two rows of blades, the remaining 
blading being end-tightened, twenty-nine 
tows, mounted on a solid drum of forged 
steel. The ip. ahead turbine is of the 
all-reaction type, having thirty-five rows of 
segmental reaction blading, mounted on a 
hollow forged steel drum. The l.p. turbine is 
of a double-flow unit, having eleven rows of 
segmental reaction blading in each half, and 
it is mounted on a hollow forged steel drum. 
The h.p. astern impulse wheel is incorporated 
ip each i.p. turbine and an I.p. astern impulse 
wheel in the l.p. turbine casing. Hecla A.T.V. 





maintain a vacuum of 28in, with a sea-water 
temperature of 86 deg. Fah. Thrust blocks of 
Michell self-lubricating design and tunnel bear- 
ing-blocks of the same design are provided. All 
the tunnel shafting is solid forged steel, and the 
diameter of the intermediate shafting is 21{in. 
The propellers will be of the solid four-bladed 
pattern, the bosses and blades being of man- 
ganese bronze. 

Special care has been taken with the design 
of the steam pipes and welded flanges. 
Molybdenum alloy steel flanges and fastenings 
are adopted. 

THE BoILER PLANT 

Steam will be supplied from two large and 
two small water-tube boilers of Foster Wheeler 
controlled superheat design, so arranged as to 
give a superheat control from 850 deg. Fah. 
down to 600 deg. Fah. when mancuvring. 
The steam pressure at the superheater outlet 
will be 525 lb per square inch. The drums are 
of seamless, hollow forged steel with closed 
ends. 

The boilers will be fitted with an economiser 
arranged for a feed-water inlet temperature of 
280 deg. Fah. and an outlet temperature of 
about 400 deg. Fah. 

The heating surface of each boiler is as 
shown in the table on this page. 

The boilers are arranged for oil burning 
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of the shipyard to the highest standard. New 
shops are being built and will be completed in 
the early part of 1949 for the convenient 
making and handling of large prefabricated 
units, for which prefabrication and automatic 
welding methods will be largely used. When the 
reconstruction is completed and with the better 
supply of materials, Sir Robert expressed the 
hope that the time for building ships would be 
somewhat reduced. 

In his speech, Sir William Currie, the chair- 
man of the P. and O. company made reference 
to the delay in the delivery of the ‘‘ Himalaya,”’ 
which, he pointed out, meant losses of both 
direct and invisible exports for the country, 
and the postponement of the transport of goods 
and passengers from this country to Ceylon, 
India and Australia, and in the opposite direc- 
tion. The company had, he said, large and 
formidable waiting lists. He mentioned that 
the cost of interest at 2} per cent on the instal- 
ments paid on the new liner up to May next 
represented £70,000. It would, he continued, 
be necessary for the company to earn £150,000 
more each year, for the overhead and depre- 
ciation expenses connected with the “‘ Hima- 
laya’”’ than was necessary for the “ Strath- 
eden.” Lord Leathers proposed the toast of 
the builders, and Sir Archibald Jamieson, the 
chairman of Vickers, Ltd., responded. 
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Survey Ship “‘ John Biscoe ” 


On the completion of an extensive refit 
at the Northam Yard of John I. Thornycroft 
and Co., Ltd., the trials of the ‘‘ John Biscoe ”’ 
were carried out on Friday, October 8, 1948, 
and the vessel has now sailed to resume her 
duties with the Falkland Island Dependencies 
Survey. 

The ship is employed mainly in carrying from 
Port Stanley stores, equipment and relief 
parties to the various bases for research and 
meteorological survey established in the 
Antarctic, at Graham Land, the South 
Shetlands, South Orkneys and elsewhere. 

The “‘ John Biscoe”’ originally was built*‘in 
the United States as a net layer for the British 
Admiralty in 1944, and bore the name of the 
‘** Pretext.”” A year or so ago she was taken 
over by the Colonial Office on behalf of the 
Falkland Island Government and operated 
for the Falkland Island Dependencies Survey 
from December, 1947, to June, 1948, when she 
returned to this country for necessary 
modifications and re-equipment. 

The ship is wood-built, with her decks and 
other parts of the hull exposed to wear 
covered with steel plating. For protection 
‘against ice the hull has been sheathed during 
this refit with greenheart of about 2in to 3in 
thickness secured by galvanised iron spikes. 

Alterations to the accommodation include the 
removal of the gun platform forward of the 
bridge and the substitution of more com- 
modious quarters consisting of day and sleeping 
cabins and bathroom for the ship’s commander. 

About amidships is the engine-room, in 
which are installed two Busch Sulzer four-stroke 
diesel engines, each of 900 b.h.p. at 700 r.p.m. 
Connected to each engine at the aft end is a 
d.c. motor feeding two main propulsion motors 
coupled together on a single propeller shaft. 

Lighting and power for the ship’s electrical 
services are provided by two Buda and one 
Ruston-Hornsby oil-engine-driven sets. 

Bridge equipment includes radar apparatus 
and echo-sounding gear for 3000 fathoms. 

In the fore part of the ship there is a large 
hold for the stowage of stores and scientific 
equipment. Alternatively, this hold may be used 
to accommodate imens, acquired during 
research operations, to be transported to this 
country. In addition, a 28ft survey motor 
launch is carried for surveys in the South 
Shetlands. The “John Biscoe” is 184ft in 
overall length, with a beam of 37ft, and she 
draws approximately 10ft forward and 13ft aft. 
The alterations and re-equipment have been 
carried out to the instructions of the Crown 
Agents for the Colonies, the work being super- 
vised by Messrs. Flannery, Baggallay and 


Johnson. 


A Compensated Indicating 
Temperature Controller 


WE have received details of an interesting 
design of indicating temperature controller, 
which was developed and is being manufactured 
by the Accurate Recording Instrument Com- 


pany, Garth Road, Lower Morden, Surrey. 
This instrument is intended specifically for 
indicating and controlling the winding tempera- 
tures of large power transformers and we 
understand that it meets the relevant require- 
ments of the British Electricity Authority. 

The temperature controller, as illustrated here- 
with, is based on the company’s remote reading. 
liquid expansion bulb thermometer. Compen- 
sation for the effect of temperature changes in 
the tube connecting the bulb and the indicating 
mechanism is effected by a neat device, which 
is illustrated in principle in the accompanying 
diagram. Running parallel with and close to 
the main tube A connecting the indicating 
head to the bulb B is a compensating tube 
C. Inside the indicating head the ends of 
the tubes A and C are connected respec- 
tively to the actuating bellows D and the 
compensating bellows E. These bellows 
being identical in size have the same volu- 
metric capacity and the connecting: tubes 
A and C have the same bore and length. 
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It follows that, apart from the bulb B_ the 
twin systems are exactly alike, each containing 
the same amount of liquid. Therefore any 
temperature change anywhere. between the 
bulb and the indicating head will cause pre- 
cisely the same change in the volume of liquid 
in the two systems. 

The bellows D and E are mounted ver- 
tically side by side and the only mechanical 
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DIAGRAM OF CONTROLLER 


connection between them is a pair of pivoted 
and geared quadrants, which are permanently 
meshed. The upper end F of the compen- 
sating bellows is fixed, and only the lower 
end of the bellows can move under the influence 
of changes in liquid volume. Because of the 
geared quadrants, any such movement of 
the bellows E is accompanied by an equal 
movement and in the same direction at the 
lower end of the bellows D, without affecting 
the upper end. 

The upper end of the actuating bellows D 


CONTROLLER WITH CENTIGRADE SCALE 


is connected through a geared rack and pinion 
to the pointer, which, as explained below, 
moves only in response to changes in bulb 
temperature. Thus, a change in bulb tempera- 
ture causes a movement at the upper end of 
the bellows D, the lower being unaffected 
because it is mechanically geared to the lower 
end of the bellows E. On the other hand, 
any temperature change at any place between 
the bulb and the indicating head—that is to 
say, any temperature change calling for com- 
pensation—affects only the lower end of both 
bellows and therefore is not transmitted to the 
pointer. Accordingly, only bulb temperature 
changes are indicated on the instrument dial, 
which is graduated in degrees, as illustrated 
in the accompanying photograph. The 6in 
dial is provided with a full 270 deg. scale and a 
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reset maximum indicator is fitted as standard, 

For temperature control purposes tlio ingj, 
cating instrument described above is fitted 
with one or more mercury switches G ond H, 
which are arranged to tilt under the aciion of 
linkages J J. On each switch the tilt jg 
adjustable on a boldly graduated dial, «1d the 
second switch H has an additional scale for 
setting the differential. Normally, the mercury 
switches are rated at 10A, 230V, bu: other 
ratings can be supplied. The complete instry. 
ment is mounted in a rectangular cast iron 
case with a glass front, leaving the co:nplete 
mechanism and the dial freely visible. 

We learn that the performance of the instru. 
ment was satisfactory when trials were carried 
out some time ago at the works of the Hack. 
bridge and Hewittic Electric Company, Ltd, 
in the presence of representatives of the Contra] 
Electricity Board and consulting engineers, 
After checking the accuracy of the instrument 
against a mercury thermometer wit! the 
bulbs immersed in a water bath, the winding 
temperature thermometer was fitted to a) ower 
transformer. The alarm and trip switch was 
set to operate at 70 deg. Cent., and the cooler 
at 80 deg. Cent., the differential being set at 
15 deg. Cent. In the test the alarm ani trip 
switch operated at 69-8 deg. Cent. without 
any perceptible jump of the indicating needle, 
when the mercury switch operated. The cooler 
switch operated at 80 deg. Cent., the jump in 
the needle being only 0-2 deg. Cent. The dif. 
ferential was checked by withdrawing the bulb 
from the water and allowing it to cool down in 
air. It was found that both the alarm and 
cooler switches reset at 68 deg. Cent., which is 
nearly correct, bearing in mind the value of the 
differential. 


Self-Cleaning Paint 


Tr was recently announced that a self-cleaning 
paint had been developed by technologists of 
the British Railways (London Midland Region) 
Scientific Research Department for railway 
signal posts. We have now received a descrip- 
tion of the paint and the principle employed in 
obtaining its “ self-cleaning ” characteristic. 

To develop a paint which would not itself 
discolour and would be self-cleaning it was first 
necessary to consider the behaviour of normal 
paint, and in particular its characteristic 
failures. One form of failure arises from 
the complete disintegration of the paint film, 
and the formation of a powdery residue which 
may be rubbed off with the fingers or washed 
away by rain. It is a characteristic of this 
kind of failure (known as “ chalking”) that 
rain washes away the surface of the paint, and 

tedly exposes a new one until the paint 
film has entirely disappeared. 

It was by making use of the chalking type of 
paint failure that the self-cleaning type of paint 
was developed. A paint was sought which, 
while possessing good durability, exhibited to 
a controlled degree, the chalking characteristic, 
to impart the desired self-cleaning property. 
Other properties regarded as essential in this 
paint were high opacity, which would permit 
@ minimum number of coats to be used (often 
only one); good integral colour retention, 
and good gloss and surface hardness to ensure 
that during the initial period (before chalking 
commenced) the paint had a high degree of 
dirt resistance. 

The paint component which largely deter- 
mines the form of failure shown by the finished 
product is the pigment, and of modern white 
pigments the one which is known pre-eminently 
to predispose a paint to chalking is titanium 
dioxide. As this pigment has the property of 
affording a maximum degree of opacity and 
colour retention to the paint it was an obvious 
choice for the self-cleaning paint. The problem 
which remained was that of giving the balanced 
degree of chalking and durability ; this was 
achieved by incorporating a pigment which, 
unlike white lead, does not discolour. 

The resultant paint, after tests extending 
over the last five or six years, has been adopted, 
and its introduction is expected to lead to a 
substantial improvement in the visibility of 


signal posts. 
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THREE-ROLL machine, designed for 
pending stainless steel plates up to 22ft 
long by lin thick into complete cylinders, 
has been built by Joshua Bigwood and Son, 
Ltd, of Wolverhampton. This machine, 
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Large Plate-Bending Machine 


the gearbox can be removed without disturbing 
any moving part to give complete and easy 
access to all the mechanism. In order that the 
appropriate lubricants can be used in each 
of the three gear-reduction groups, the gear- 
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gives an approximation of roll loading. Two 
pairs of push buttons respectively control 
the forward and reverse motions of the jacking 
gear and the swing bearing. Controls for the 
compressed air operated dog clutch in the 
adjusting gear coupling shaft and the locking 
pin for the top roll outer swing bearing are 
also situated on the desk. 

Limit switches are fitted on all the move- 
ments to guard against overrun. Amongst other 





which weighs some 110 tons, is believed to 
be the largest of its type yet built in this 
country and incorporates a number of in- 
teresting features. 

The photograph we reproduce shows the 
machine assembled at the maker’s works 
prior to it being dismantled for transport 
overseas. As can be seen, it follows the well- 
known lines of Bigwood machines, and has a 
swinging outer end bearing on the top roll, 
so that cylinders once formed can be easily 
removed. 

The machine is supported on a fabricated 
steel girder bedplate, which has been built 
in sections to facilitate dismantling for ship- 
ment. When the machine is installed the base 
will rest on a flat-topped foundation and a 
shallow pit will be provided under the roll area 
to receive scale shed by the plates during rol- 
ling. The design of the bed is such that the 
necessity for laborious lining-up of individual 
members of the machine will be avoided when 
it is being installed. 

The rolls are machined from carbon chrome 
alloy steel forgings, the top roll being 26in 
in diameter and the bottom rolls each 20in 
in diameter. Between the bearing _journals 
the distance is 24ft. In the centre the bottom 
rolls are supported by back-up rolls 15in in 
diameter. These rolls are carried on journal- 
type bearings, in a cast iron cradle resting on 
the bed of the machine. The roll housings are 
steel castings and they contain the whole of 
the screw adjusting gear for the top roll. 
Steel bearing blocks with phosphor bronze 
bushes, which support the top roll, move in 
vertical slideways in the roll housing. A bronze 
worm-operated nut carried in double-row ball 
thrust-bearings, actuates each of the alloy 
steel main adjustment screws, and the whole 
of this equipment is contained in oiltight 
casings below the housings. A coupling shaft 
connects the worm shafts of the adjusting gear 
in the two housings. An extension on the 
opposite ‘side of the worm shaft on the outer 
main housing is coupled to the roll-adjusting 
drive mechanism which is driven through a 
reduction gearbox. 

The main drive of the machine is taken from a 
motor through a reduction gearbox, which gives 
reduction in three stages from 720 to 2 r.p.m. 
In this fabricated gearbox cast steel bearing 
blocks are welded in place and each has an 
independent bearing cap. The top cover of 
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box is divided into three separate oiltight 
wells. 

The top roll is extended over the top of the 
gearbox and terminates in a ball end. This 
extension is used to support the roll so that the 
outer roll bearing can be swung clear when it is 
required to remove cylindrical work from the 
machine. A jacking screw mechanism on top 
of the gearbox actuates a swivelling yoke, which 
when drawn downwards engages with the ball 
end of the top roll to relieve its outer end of 
all stress and permit the removal of the bearing. 
This jacking gear is motor driven. The design 
is such that, when the outer top roll bearing 
is swung clear, the bearing proper 
is retained in the roll journal. The bearing 
proper consists of a bronze bush enclosed in a 
steel inner ing block, which is accurately 
machined to fit within the opening of the main 
bearing block, attached to the adjusting screw. 
This main block slides on an open gap in the 
housing and, through two arms and a counter- 
balanced cross-shaft, it can be retracted by 
motor-driven gear. 

When it is required to roll conical shapes on 
the machine the outer main bearing block is 
operated independently through its adjusting 
screw to tilt the top roll. For this purpose a 
dog clutch is incorporated in the main adjust- 
ing gear coupling shaft. When the clutch is 
disengaged and the adjusting motor is run, 
only the outer main bearing block is moved. 

Two large dial indicators on the gearbox 
indicate the position of each end of the top 
roll independently. Lubrication of the roll 
and the adjustment gear bearings is provided 
by a central pump unit, which serves the whole 
machine. 

The machine is controlled and all adjustments 
are made from a single control desk by one 
man. This desk can be situated at any advan- 
tageous position, where the work can be clearly 
observed without inconvenience to the operator 
in cases such as where hot or particularly large 
plates are being handled. All the controls are 
mounted on the inclined face of the desk ; 
the contactor gear, relays, fuses, &c., being 
enclosed within the cabinet base. A tramway- 
type main motor controller is on the operator’s 
left and similar type controller for adjusting 
the top roll is on his right. A centre-zero 
ammeter between the two controllers is con- 
nected to the main motor circuit and in addi- 
tion to indicating the direction of roll rotation, 


functions, these switches ensure that the main 
and screw adjusting motors are stopped before 
the jacking gear can be operated. Likewise, 
the swing bearing cannot be operated before 
the jacking gear has functioned, and the 
jacking gear cannot be released before the 
swinging bearing has been replaced. Another 
protection is that the main or screw-adjusting 
motors cannot be started until the jacking 
gear has been raised to the “ at rest ”’ position. 





British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 


CONSUMERS’ ELECTRICITY CONTROL 
UNITS 


No. 1454:1948. During the years of rapid 
electrical development in the domestic field supply 
undertakings throughout the country were unable, 
in the absence of any accepted uniform method of 
lay-out, to prevent a haphazard assembly of switch- 
gear and fuse gear at service positions on con- 
sumers’ premises, especially in the case of additions 
and extensions to existing installations. Under 
these conditions the need arose for a uniform, com- 

t and flexible means for the efficient control and 
distribution of electrical energy in the home, and 
with this in mind, the various interests concerned 
proceeded to develop consumers’ electricity control 
units having the required features. The. British 
Standards Institution set up a committee to 
co-ordinate these efforts, and general agreement 
has been reached on the essential requirements of 
standard consumers’ electricity control units 
intended primarily for use in small dwellings. These 
requirements are embodied in a British Standard 
which has just been published as B.S. 1454 : 1948 
(price 3s. post free). This covers electricity service 
units comprising assemblies of single-component 
units and composite units of switchgear and fuse 
gear such as are required on a consumers’ premises 
for the control and distribution of electrical energy 
from an earthed neutral, a.c. single-phase system, 
having a declared voltage not exceeding 250V at 
50c/s, and a maximum load of 60A. A particular 
form of electricity control unit of three single-com- 
ponent units and a composite unit comprising an 
assembly of equipment in one case are fully described 
in appendices. This British Standard is comple- 


mentary to the Code of Practice on Consumers’ 
Electricity Supply Controls for small buildings 
which will shortly be issued. 











Coal Production 

On Thursday of last week, the Minister 
of Fuel and Power, Mr. Hugh Gaitskell, met 
the chairman and members of the National 
Coal Board and the President and Executive 
of the National Union of Mineworkers for a 
discussion on coal production. The Minister 
first of all emphasised that the contribution 
which the country expected from the mini 
industry in the struggle to maintain the standard 
of living was a steady increase in coal exports. 
The present level of output, he said, was 
insufficient to maintain exports at their present 
rate, far less to enable them to be increased 
next year to 23,000,000 or 24,000,000 tons, and 
it was essential, therefore, to obtain an imme- 
diate increase in production, followed by a 
steady upward trend throughout the rest of 
this year and next year. To get that, Mr. 
3aitskell continued, there must be a better 
attendance at the pits, an increased proportion 
of face workers, and a more regular completion 
of the daily tasks on which, ultimately, the 
level of output depended. The Minister added 
that the coming of public ownership of the coal 
mines had brought a new and pressing respons- 
ibility, jointly shared by management and men, 
to ensure that the industry achieved maximum 
output and efficiency. 

In the discussion which followed the 
Minister’s speech, matters raised included the 
size of the labour force, the financial position 
of the coal industry, the need for improving 
the quality of coal, the effect of training regula- 
tions, and the supply of mining equipment. It 
was stated that the National Coal Board and 
the National Union of Mineworkers had pro- 
mised to do all in their power to obtain the 
increase in production called for by the Minister, 
and had agreed that it was necessary to take 
action at each pit immediately, especially on 
the following matters :—More regular attend- 
ance; improved methods of organising pro- 
duction, including the more efficient utilisation 
of manpower; better results from Saturday 
working or from the additional half-hour per 
day; and improved output per manshift at 
the face and overall. 

At the conference it was decided to set up 
a joint committee, which, it was announced, 
would meet at once to recommend the precise 
steps to be taken. The Coal Board representa- 
tives on this committee are: Mr. T. E. B. 
Young, Mr. Ebby Edwards, Mr. T. H. Thorney- 
croft, Mr. H. A. Longden, Mr. J. A. Nimmo, and 
Mr. H. MecVicar, and the members nominated 
by the National Union of Mineworkers are 
Mr. J. Bowman, Mr. Arthur Horner, Mr. Sam 
Watson, Mr. A. Davies, Mr. E. Jones, and Mr. 
W. Bayliss. 


& Shipbuilding Wages 

At the end of last week it was 
announced that, following a meeting with the 
Confederation of Shipbuilding and Engineering 
Unions, the Shipbuilding Employers’ Federa- 
tion had agreed to an increase of 5s. a week of 
forty-four hours in the national bonus of workers 
in the shipbuilding and ship-repairing industries. 
This advance, it was stated, would apply to 
time workers and piece workers, and would 
become effective in the first full pay week 
following October 8th. It applies to men whose 
wages fluctuate with shipbuilding and ship- 
repairing wages, but not to those whose wages 
fluctuate with wages in other industries. 

In the shipbuilding industry, the present 
national basic rate is 50s. a week for craftsmen 
and 3ls. a week for labourers. With the 5s. 
increase, the national bonus is raised to 59s., 
so that the new combined rates are £5 9s. a 
week for craftsmen and £4 1(s. for labourers. 


Wage Rates and Hours of Labour 
Changes in rates of wages which were 
reported to the Ministry of Labour as taking 
effect in August show that, during that month, 
there was an aggregate increase of about 
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£87,000 a week in the weekly full-time wages of 
550,000 workpeople, and that there was a slight 
decrease in the wages of about 2000 workpeople. 
Among those who received increases were some 
ironstone miners and workers in certain sections 
of the iron and steel industry, while workers 
in some other sections of the iron and steel 
industry and also Cumberland iron-ore miners 
and limestone quarrymen had slight reductions 
in their cost-of-living net additions to wages. 
In the first eight months of the year, wage 
increases aggregating £1,190,500 were made to 
approximately 4,764,000 people. 

The changes in normal working hours reported 
as having become effective in August indicated 
an average reduction of about three and a half 
hours a week for approximately 12,000 work- 
people. Among those concerned in this reduc- 
tion were workers in chalk quarries, whose 
normal weekly hours were altered from forty- 
eight to forty-four. 


Trade Disputes 

There were 138 stoppages of work 
arising from industrial disputes reported to the 
Ministry of Labour as beginning in August, and 
there were six stoppages, which had started 
earlier, still in progress at some time during 
that month. These 144 stoppages of work 
affected, directly and indirectly, during August 
approximately 34,000 people, and it is estimated 
that they caused an aggregate loss of 121,000 
working days. In July there were ninety-four 
stoppages in progress, involving 11,600 work- 
people, and causing a loss of 25,00@ working 
days. 

Of the August stoppages, 105 occurred in the 
coal-mining industry, affecting 9900 workers 
and resulting in a loss of 16,000 working days. 
In the metal, engineering and shipbuilding 
industries, there were twenty-one stoppages in 
progress, involving 19,700 people and leading to 
a loss of 77,000 working days. There were 130 
stoppages which ended during August, and of 
these seventy-eight lasted not more than one 
day ; nineteen lasted two days; twelve lasted 
three days; sixteen lasted from four to six 
days, and five lasted more than six days. 


Industry and Waste Paper 

The Waste Paper Merchants’ Associa- 
tion says that in the first six months of this 
year there was an increase of 60,000 tons in the 
amount of waste paper recovered in this 
country. One-third of this increase, it is 
stated, was contributed by business and indus- 
trial concerns. Without detracting in any way 
from the praiseworthy efforts of local authorities 
in the collection of waste paper, it is evident 
that the bulk of the material passed over to 
paper mills for repulping comes from business 
and industrial premises. 

The Association continues to encourage and 
develop the economic collection of waste paper 
from industrial premises and, if there is any 
difficulty in finding a local waste paper mer- 
chant, is always ready to make a recommenda- 
tion. It is urged that the world shortage of 
pulp can partly be met by the fifty-odd grades 
rollected by waste paper merchants through 
efficient and permanent salvage work. Many 
business undertakings have salvage schemes 
in daily operation, but it is felt that there are 
some regular sources of supply still untapped 
in offices and warehouses. The Waste Paper 
Merchants’ Association’s address is 2], Devon- 
shire Street, London, W.1. 


Industrial Management 

Speaking on “ The Enlightenment of 
Industrial Management ”’ at the first annual 
conference of the Institution of Incorporated 
Plant Engineers, at Cheitenham, last week, 
Sir Percy Mills emphasised that to-day, more 
than ever, the relations of business with the 
Government were the care of management. 
Management, he said, must be watchful for 
the rights of industry, but receptive and co- 
operative where the Government department 
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concerned was endeavouring to be helpful 
industry and trade. There was not much legis. 
lation at present, Sir Percy suggested, whic, 
did not affect business directly or indirect} 
and management must keep abreast of matter, 
concerning the welfare of the interests ;, 
represented. 

Sir Percy thought that management wa, 
in danger of leaving the major industria) 
problems to the Government and of taking 
shelter behind the frustrations of licens 
and allocations which all too often could not 
be promptly and fully honoured. It was true 
he continued, that of necessity Governme:t must 
be concerned in the overall plant for indust 
and with overall shortages of supply, but that 
did not mean that Whitehall could or shoulq 
attempt to usurp the functions of those who 
had been trained in the industries with which 
they were concerned. He felt that most people 
associated with the conduct of industry believed 
that private enterprise and the proper opera. 
tion of supply and demand would enable this 
country to prosper to the fullest possible degree, 
rather than a system of socialised and planned 
economy. If that belief was right, Sir Percy 
added, we must see that every component part 
of our free industry was efficient, and that, 
in particular, management was skilful and 
functioning in the highest possible degree, 
Inefficient management, Sir Percy considered, 
whether from lack of knowledge, lack of policy, 
or from the adoption of policies which were 
ill-conceived, had been responsible for the 
overwhelming majority of industrial failures. 
One of the greatest signs of bad management, 
he asserted, was the failure to acquire, use and 
maintain the best plant, to keep watch on all 
plant developments, and to replace existing 
plant whenever and as soon as that course was 
justified. 

Among other speakers at the conference was 
Mr. D. Lacy-Hulbert, of Tube Investments, 
Ltd., who observed that management’s first 
duty was to create in a factory the will to work, 
coupled with a constant endeavour to improve 
methods and minimise the work content of the 
product. He thought, however, that there was 
a danger that too much attention might be 
paid to statistics, returns and systems of plan- 
ning which were very popular to-day. We could 
not work wholly without them, but, Mr. 
Lacy-Hulbert declared, if they became the 
masters and not the servants, the number of 
non-producers might go up and smother the 
good work being done. Simplicity was the 
order of the day. 


Iron and Steel Production 


The September iron and steel produc- 
tion figures were published at the beginning 
of the week. They show that pig iron output 
in this country averaged 180,900 tons a week, 
which represents an annual rate of 9,407,000 
tons. In August, the annual rate was 9,048,000 
tons, and during the first six months of this 
year pig iron production was running at an 
annual rate of 9,274,000 tons. Production 
of steel ingots and castings averaged 296,800 
tons a week in September, so that the annual 
rate of output was 15,435,000 tons. The record 
performance of the industry in June has thus 
been repeated in September, the first full 
month after the holiday season. Steel pro- 
duction in September last year was at an annual 
rate of 13,800,000 tons. 

The British Iron and Steel Federation makes 
the comment that the steel industry has been 
able to maintain a high rate of production 
largely because of the success of the home 
scrap campaign, which was started by the 
Federation, the Joint Iron Council, and the 
Scrap Merchants Federation in October last 
year. The campaign has yielded an increase 
of nearly 1,000,000 tons of iron and steel scrap. 
A further appeal is now being launched, and 
all holders of industrial scrap are being urged 
to provide as much as possible. 
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French Engineering News 


(From our French Correspondent) 


Equipment efforts made by Electricité de 
France have been considerable despite reduced 
gedits which have hampered the work. In 
the first half of 1948 34-8km of cable tunnels 
were driven, compared with 38-:9km for the 
whole of 1947, and 18-6km of tunnel were 
rlined, as against 14-5km in 1947. In the 
frst half of 1948 137,000 cubic metres of 
concrete were used against 525,000 cubic 
metres for the whole of 1947. Capacity 
expected to be brought into service in 
the second half of 1948 includes 60,000kW 
from mining plants, 355,000kW from thermal 
plants, and 228,400kW nominal power from 
hydraulic plants. The total capacity at the 
end. of 1947 was 4,500,000kW. The figure 
js expected to be over 5,000,000kW by the 
end of 1948. 

* * * 

The French Employers’ Council has recently 

given its point of view on the Government 

t of a 2500 francs bonus to the workers. 
It states that the Government decision will 
result in grave repercussions on the finances 
of many industries, particularly those in which 
labour is the major element. It points out 
that the nationalised industries, coal, gas and 
electricity, will be forced to adjust their tariffs 
and it contends that without a strengthening 
of the franc, achievement of budgetary equili- 
brium, and reduction in public expenditure 
the position will become impossible. 

* * * 


The total electric rolling stock available to 
the S.N.C.F. at the end of 1947 amounted 
to 1784 locomotives and 472 railcars. The 
total installed capacity is 540,000kW, dis- 
tributed by 198 fixed sub-stations and four 
mobile sub-stations. Consumption of energy 
in 1947 was 902,000,000kWh. The railway 
electrification programme envisages in its first 
phase the equipment of 512km between Paris 
and Lyons. The track will be doubled between 
Blaisy and Dijon. Traffic is expected to be 
about 10 per cent of total S.N.C.F. traffic. 
The power used will come from the Pyrenees, 
Massif Central and Alps, but mainly from 
Génissiat. Consumption is expected to reach 
450,000,000kWh, corresponding to 700,000 
tons of coal annually. Fifty-two sub-stations 
will transform 60,000V alternating current to 
1500V direct current to feed the catenaries. 

x * * 

Credits for the second half of 1948 for the 
nationalised industries will be spent, as far as 
Charbonnages de France is concerned, on 
maintaining a normal programme for renewing 
existing installations, starting work on the 
large construction programmes, and pursuing 
the programme for housing, which conditions 
recruitment of necessary labour. At the present 
moment out of 254 pits in production, 40 per 
cent are over forty years old. The average 
age of boilers is thirty-five years and that of 
mining machinery twenty-seven years. Regard- 
ing new work, it is intended independently of 
work designed to increase coal production, to 
install new generating equipment in existing 
mining plants, as well as equipping entirely 
new plants. These installations, when com- 
pleted, will supply an additional 90,000kW 
in 1948 and a further 295,000kW in 1950; 
448,000kW in 1951, and 175,000kW in 1952. 
Power in these plants will be produced under 
the most favourable conditions. Coal consump- 
tion per kWh is expected to drop from 1-43kg 
to 0-85kg. The fuel used will be of a quality 
too low to sell on the market at normal times. 
The present coal consumption of 8,000,000 tons 
is expected to drop to 4,000,000 tons in 1952. 
Mining plants will supply 2,200,000,000kWh 
to Electricité de France, compared with the 
present 900,000,000kWh. Included in the 
programme is a plan to construct new coking 
plants, which, in 1952, will produce 10,350,000 
tons of coke, of which 7,300,000 tons will be 
delivered to blast furnaces. Finally, a housing 
drive for miners is to start. At the moment 
only 51 per cent have dwellings, and these are 
often very poor. The plan envisages the con- 
struction of a further 14,000 dwellings in 1948. 
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Notes and Memoranda 


Rail and Road 


SweEDEn’s Motor-Cars.—According to the latest 
statistics, the number of registered motor-cars in 
Sweden in 1947 was 238,000, which was 10,000 less 
than in 1939. 

SuitzerR Rattway Om Enaines.—It is reported 
that the arrangements recently announced between 
Sulzer Bros. (London),Ltd., and Vickers-Armstrongs, 
Ltd., have resulted in manufacture beginning at 
the Barrow works of several different Sulzer rail- 
way oil engine types with outputs of 570 to 1800 
b.h.p., at 950 to 750 r.p.m., and with specific weights 
of 17 to 22 lb per b.h.p. 

Lonpon TRANSPORT’s SERVICES.—London Trans- 
port has recently stated that the average number of 
passengers on its road and rail services so far this 
year has now reached the record figure of 12,400,000 
a day, which, on an average, is nearly 1,000,000 
a day more than the number carried in 1947. 
The total number of miles run by road vehicles and 
trains this year is 438,743,000, or about 51,000,000 
miles more than in the whole of 1938. 

Rattway Firm SxHow.—A film show for loco- 
motive inspectors of the Eastern Region of British 
Railways was recently held at Liverpool Street 
Station. The programme included the Paul 
Barralet production, ‘‘ Scottish Express,” the 
G.B.I. film ‘Steam Engine,” and two former 
L.M.S. productions, “Men of the Footplate ’’ and 
“Little and Often,” the last-named illustrating 
correct and incorrect methods of locomotive firing. 

‘““Tue Roap Way To Recovery.”—The British 
Road Federation, Ltd., has just issued an_illus- 
trated brochure entitled “The Road Way to Re- 
covery,” which emphasises the advantages to be 
derived from a modern highway system. Much 
of the information contained in the brochure is 
based on a paper on “‘ The Ideal Road System,” 
which was read before the Institution of Highway 
Engineers last year by Mr. C. T. Brunner. It is 
pointed out that roads are one of Britain’s most 
valuable assets and that good roads are an invest- 
ment, not a luxury. It is not a question of whether 
the country can afford them, the brochure observes, 
but of whether it can afford to do without them. 
It may be added that this publication, the price of 
which is 5s., is the first of a new series intended to 
bring into the light of public discussion the need 
for radical improvements in the road system. 


Air and Water 


H.M. Destroyer “ BroapsworpD.”—The Royal 
Navy has recently taken delivery of a new destroyer, 
H.M.S. “ Broadsword,”’ which has been built and 
engined by Yarrow and Co., Ltd. She is fitted as 
a destroyer-leader, and has an extreme length of 
365ft, an extreme breadth of 38ft, and a maximum 
draught of 12ft 7in. Her armament consists of 
four 4in guns, six smaller guns, and two Pentad 
above-water torpedo tubes. H.M.S. “‘ Broadsword ” 
was launched in the Clyde in February, 1946, 
and is the fourth ship of her class. The new de- 
stroyer will have a peacetime complement of 256 
officers and men. 

Lonpon-Paris Arm ReEcorp.—A record air 
journey from the centre of London to the centre of 
Paris was made on Thursday, Septeraber 30th, by 
the use of two helicopters and a jet-propelled aircraft. 
A Bristol type “ 171 ” helicopter took off from a car 
park near St. Paul’s Cathedral shortly after 
12.30 p.m., carrying a message from the Lord 
Mayor of London to the President of the munici- 
pality of Paris, and landed at Biggin Hill, Kent, 
9 min. 25 sec. afterwards. From there the message 
was taken by a Gloster “‘ Meteor VII” to the Orly 
airfield in France, and the final stage of the “‘ relay ” 
was performed by a Westland-Sikorsky helicopter, 
which landed on the Esplanades des Invalides, 
Paris, at 1.20 p.m. The total time taken, it is 
stated, was slightly under 46 min. 30 sec. 

SHirtine or Sori Batxiast.—The Ministry of 

rt has drawn the attention of shipmasters 
to the liability of certain kinds of solid ballast to 
shift and endanger a ship. Serious lists, it is stated, 
have been caused by the shifting of shale, colliery 
stones, slag, sand, shingle, Thames ballast, and the 
like. If, therefore, solid ballast is carried, masters 
are advised of the necessity to take precautions 
against the ballast shifting by fitting adequate 
shifting boards and ensuring that the ballast is 
well spread out and trimmed level. Where con- 
siderable quantities of solid ballast are carried in 
the tween decks, the shifting boards should extend 
to the full height of a normal *tween deck. The 
Ministry also stresses the importance of keeping 
ballast clear of strums and the caps of sounding 
pipes. 


Miscellanea 
Tue Late Mr. J. 8. Dow.—The Illuminating 
Engineering Society announces that a memorial 
service to the late Mr. J. 8. Dow will be held at the 
King’s Chapel of the Savoy, Strand, W.C.2, on 
Tuesday next, October 19th, at 12 noon. 


Non-Frerrous Scrap Mertat Prices. — The 
Ministry of Supply announces that the three items 
of non-ferrous scrap shown in the list published on 
June 29th—zinc alloy scrap, brass SAA cases and 
brass fuze scrap—are no longer available at fixed 
prices. Any stocks, or future arisings, of these items 
will be offered for sale by competitive tender from 
time to time. 


Design aT WorkK.—An exhibition of industrial 
design, entitled “‘ Design at Work,” is to be held 
at the Royal Academy, London, W.1, from Octo- 
ber 27th to November 28th. It is sponsored by the 
Royal Society of Arts and the Council of Industrial 
Design, and aims at explaining the designer’s place 
in modern machine production and marketing 
methods. The intention is that the exhibition shall 
be a useful forerunner to the centenary in 1951 
of the Great Exhibition of 1851, by stimulating 
now the production of British goods of outstanding 
design in time for the 1951 Festival of Britain. 


James Watt DinnER.—A very pleasant function 
was held in Glasgow last Friday, October 8th. The 
** James Watt’ dinner of the Institution of Engi- 
neers and Shipbuilders in Scotland was revived after 
an interval of ten years. The President of the 
Institution, Dr. J. M. M’Neill, took the chair. 
There were only two toasts. That of ‘‘ Engineering 
and Shipbuilding’ was proposed by Sir Gilmour 
Jenkins, Permanent Secretary to the Ministry of 
Transport. The response was made by Sir James 
French. Sir Charles Lilliecrap proposed the health 
of the Chairman. Dr. M’Neill’s reply brought the 
proceedings to a close, and the gathering broke up. 


ALLEN StupENts’ Revunion.—The Association 
of Past and Present Students of W. H. Allen, 
Sons and Co., Ltd., which has been in existence for 
over thirty years, has had for its main object the 
maintenance of contact between engineers who 
received their training at the Queens Engineermg 
Works, Bedford. Arrangements are now in hand 
to hold a Reunion Dinner, in London, on November 
27th, and the committee is anxious that this should 
be a well-attended function as it is the first to be 
held since the war. Sir Richard W. Allen, C.B.E., 
the President of the Association, will be in the chair. 
Notices have been sent to all members of whose 
addresses the secretary has a record, and it is hoped 
that all other old or potential members who are 
interested will communicate with Mr. John W. 
Boddy, c/o. W. H. Allen, Sons and Co., Ltd., 
Queens Engineering Works, Bedford. 


SHEET CoLouR Press.—A new sheet colour press, 
described as the largest of its kind in Europe, was 
put into service recently by Jarrold and Sons, Ltd., 
of Norwich. The press is a four-colour offset 
machine which takes a sheet 50in by 69in and can 
run at 4500 sheets per hour. The main driving 
motor is a variable-speed, Laurence-Scott, “ N-S ” 
motor rated at 40/10 h.p., 1800/630 r.p.m., 400V, 
three-phase, 50 cycles. This motor is stator-fed 
with fixed brush gear, the zoe being controlled 
by an induction regulator. mote control of this 
installation includes a Laurence-Scott “ predictor 
regulator,” whereby the motor runs up to a pre- 
selected speed without any further attention from 
the machine minder after he has pre-set the desired 
speed and pressed the “start” button. Speed 
adjustment, which is continuous and_stepless 
between the top and bottom limits, can be carried 
out while running, if desired. 

Lectures oN “INTERNAL CoMBUSTION TUR- 
BINES.”’—The Institution of Mechanical Engineers 
has arranged a series of lectures on “ Internal 
Combustion Turbines,” to be given on Wednesday 
and Thursday, November 3rd and 4th, at Storey’s 
Gate, Westminster, S.W.1, by the staff of the Na- 
tional Gas Turbine Establishment. The lectures 
will begin at 11 a.m. and 2 p.m. each day, and they 
will be given in the following order : November 3rd., 
‘“The Prospects of Land and Marine Gas Tur- 
bines,” by Mr. Hayne Constant; “‘ The Part-Load 
Performance of Various Gas Turbine Engine 
Schemes,” by Mr. D. H. Mallinson and Mr. W. G. 
E. Lewis, and “The Fuel Problem in the Gas 
Turbine,” by Mr. P. Lloyd. November 4th, “ The 
Performance of Axial-Flow Turbines,” by Mr. 
D. G. Ainley; ‘‘ Heat Flow in the Gas Turbine,” 
by Mr. A. G. Smith, and ‘“ Three-Dimensional 
Flow Theories for Axial Compressors and Tur- 
bines,” by Mr. A. D. S. Carter. Tickets are required 
for admission to the lectures. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, dec., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 
To-day, Oct. 15th.—ManouEsteR Branco: Engineers’ 
Club, Albert Square, Manchester. “‘ F.H.P. Motors,” 
A. N. D. Kerr. 7 p.m. 
Monday, Oct. 18th. NTRAL LONDON BrancH: St. 
Ermins Hotel, 8.W.1. “Electric Water Heating,” 
6.40 p.m. 
20th.—Kernt Brancn: Royal Star 
Hotel, Maidstone. ‘Earthing and Testing,” H. 
Coulls. 7.30 p.m. 
British Institution of Radio Engineers 
Thursday, Oct. 21st.—Lonpon Section : London School 
of Hygiene, Keppel Street, W.C.1. Annual general 
meeting. Address by the President, L. H. Bedford. 


6 p.m. 
Chemical Society 
Thursday, Oct, 21st.—North British Station Hotel, Edin- 
burgh. “Some ts of the Chemistry and 
Biochemistry of Polycyclic Aromatic Hydro- 
carbons,” J. W. Cook. 7.30 p.m.—University 
College, Hull. “‘ Surface Chemistry: Its Achieve- 
ments and its Future,” A. E. Alexander. 6 p.m. 
Friday, Oct. 22nd.—The University, Edgbaston, Bir- 
mingham. “Cell Growth Phenomena and Chemical 
Kinetics,” Sir Cyril Hinshelwood. 4.30 p.m. 


Derby Society of Engineers 

Monday, Oct. 18th.—Victoria Hall, Derby. “Science, 
the Engineer and Industrial Management,” Lewis 
C. Ord. 7.30 p.m. 

Diesel Engine Users Association 

Thursday, Oct. 2ist.—Caxton Hall, Westminster, S.W. 1. 
“Diesel Fuel Research at Thornton Research 
Centre,” C, G. Williams. 2.30 p.m. 

Engineers’ Guild 

Wednesday, Oct. 20th.—Caxton Hall, Westminster, 
8.W.1. “Branch Organisation and Activities,” 
J. H. W. Turner. Lantern lecture, “‘Humour in 
Engineering and Building,’’ J. Singleton-Green. 
6 p.m. 


Imperial College of Science and Technology 
Monday, Oct. 25th.—Jel hir Hall of the Imperial 
Institute, Imperial Institute Road, 8.W.7. “Some 
Reflections on the History of Science,” Herbert 
Dingle. 5.30 p.m. 


Incorporated Plant Engineers 

Tuesday, Oct. 19th.—Guiascow Branco: Engineering 
Centre, 351, Sauchiehall Street, Glasgow. Paper by 
Dr. North. 7 p.m. 

Wednesday, Oct. 20th—WESTERN CENTRE : Grand Hotel, 
Bristol. Five-minute talks by four members. 
7.15 p.m. 

Thursday, Oct. 21st.—LiverPoot Brancu: Liverpool 
Engineering Society, 9, The Temple, Dale Street, 
Liverpool. Discussion meeting. 7.30 p.m. 

Monday, Oct. 25th—LzeEps Brancu: Royal Station 
Hotel, York. Discussion led by West and East 
Yorks, chairman. 7.30 p.m. 


Institute of British Foundrymen 
To-day, Oct. 15th.—MippLEsBROUGH Brancs : Cleveland 
ientific and Technical Institute, rporati 

Road, Middlesbrough. “‘ Heat-Resisting Steels,” 
F. H. Keating. 7.30 p.m.—West Watzs SEcrion : 
Glanmor Foundry Canteen, Llianelly. Film, 
“Making Steel Castings.” 7 p.m. 

Thursday, Oct. 2\st.—ScorTrisu ane : University 
College, Dundee. “Castings for ine Tools,” 
Wm. Y. Buchanan. 7.15 p.m.—Lincoitn SEction : 
Technical College, Lincoln. Short paper and 
“ Quiz,” V. C. Faulkner. 7.15 p.m. 

Saturday, Oct. 23rd.—East Mipitanps Brancxe: Tech- 
nical College, Leicester. “‘The Block Runner,” 
J. F. Measures; “ The Distributed Runner,” P. A. 
Russell; “Runners and Feeders for Non-Ferrous 
Metals,” D. W. Berridge. 6 p.m. 

Monday, Oct. 25th.—East LANDS BraNncu : School of 
Arts and Crafts, Green Lane, Derby. ‘The Lost 
Wax Process,” A. Short. 6 p.m. 


Institute of Navigation 
To-day, Oct. gr Alin Sey Society, 1, 
i Gore, 8.W.7. “Transverse Naviga- 
tion : An Alternative to the Grid System,” W. A. W. 
Fox. 5 p.m. 
Institute of Transport 

Monday, Oct. 18th.—Jarvis Hall, 66, Portland Place, 
W.1. Presidential Address, David R. Lamb. 
5.30 p.m. 

Institution of British Agricultural Engineers 

Tuesday, Oct. 19th.—Institution of Electrical Engineers, 
Savoy Place, Victoria Em t, W.C.2. “Train- 
ing of Agricultural Mechanics,” A. W. Williams. 
2.30 p.m. 

Institution of Chemical Engineers 

Monday, Oct. 18th.—Geological Society, Burlington 
House, Piccadilly, W.1. “‘ Recent Developments in 
High Vacuum Technology,” R. 8. Morse. 5.30 p.m. 

Institution of Civil Engineers 

Tuesday, Oct. 19th.—Great George Street, Westminster, 
8.W.1. “ Reconstruction of Portsmouth Harbour 
Station,” A. F. Cameron. 5.30 p.m. 

Thureday, Oct. 2lst.—BrmewMincHaM aND District 





Meal 
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Institute, 


Association, James Watt Memorial 
Chairman’s 


Great Charles Street, Birmingham. 
Address, F. C. Vokes. 6 p.m. 
Institution of Electrical Engineers 

Saturday, Oct. 16th.—Norta Mrpianp Stupents’ SeEc- 
tion: Yorkshire Electricity Board Offices, 1, 
Whitehall Road, Leeds. Film show. 2.30 p.m. 

Tuesday, Oct. 19th.—NortH MipLanp CENTRE: York- 
shire Electricity Board Offices, 1, Whitehall Road, 
Leeds. “Factors Governing Specifications for 
Flexible Electric Cables,””» W. Bowen. 6.30 p.m. 
Rapio Section: Savoy Place, Victoria Embank- 
ment, W.C.2. Discussion on ‘“ What should 
be the Design Considerations of Services’ Radio 
Equipment ?”’ opened by 8S. J. Moss and G. C. F. 
Whittaker. 5.30 p.m. 

Wednesday, Oct. 20th.—Surrty Section: Savoy Place, 
Victoria Embankment, W.C.2. Inaugural Address 
as Chairman, C. O. Boyse. 5.30 p.m. 

Monday, Oct. 25th._—Savoy Place, Victoria Embankment, 
W.C.2,. Informal meeting. Discussion on “ 
Western European Power Network,’’ opened by 
the President, T. Graeme N. Haldane. 5.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
Tuesday, Oct. 19th.—39, Elmbank Crescent, Glasgow. 
“Economy by Efficient Calculation,” W. Heigh. 
6.30 p.m. 
Institution of Heating and Ventilating Engineers 
Tuesday, Oct. 19th.—Institution of Mining and Mechanical 


Engineers, Newcastle-upon-Tyne, 1. Address by 
the President, L. Copeland Watts. 6.30 p.m. 
Institution of Mechanical Engineers 

‘o- . 15th.—Storey’s Gate, St. James’s Park, 
8.W.1. “Technical Adventures in Australia,” 
Mansergh Shaw. 6 p.m. 

Thursday, Oct. 2ist.—Dorchester Hotel, 
W.1. Annual dinner. 7 p.m. 

Friday, Oct. 22nd.—Storey’s Gate, St. James’s Park, 
8.W.1. Presidential Address, W. Gregson. 6 p.m. 


Institution of Mining and Metallurgy 

Thursday, Oct. 2\st.—Geological Society, ae 
House, Piccadilly, W.1. “ Notes on a Small Working 
in Southern Rhodesia,” A. M. Bensusan ; “ A Simple 
Flotation Cell,” E. J. Pryor and K. B. Liou. 5 p.m. 

Institution of Production Engineers 

To-day, Oct. 15th.—EasTERN COUNTIES SECTION: 
Electric House, Ipswich. ‘The Education of the 
Production Engineer,” T. B. Worth. 7.45 p.m.— 
—CovENTRY SEcTION: Geisha Café, Coventry, 
“Production Management’s Responsibility for 
Productivity,” B. H. Dyson. 7 p.m. 

Monday, Oct. 18th.—Densy Sus-Secrion: School of 
Arts and Crafts, Green Lane, Derby. ‘‘ Develop- 
ment and Application of Resistance Welding,” 
C. A. Burton. 7 p.m.—NortTH-EasTEeRN SEcrION : 
Neville Hall, Newcastle-upon-Tyne. ‘‘ Material 
Handling,” Hartford M. King. 6.30 p.m. 

Tuesday, Oct. 19th.—EpinspurcH SeEcTion: North 
British Station Hotel, Edinburgh. ‘‘ The Gap 
between the Production Engi and the Manager,” 
W.C. Puckey. 7.30 p.m. 

Wednesday, Oct. 20th.—LiverPooL Sercrion: The 
University, Liverpool. “Some Applications and 
Limitations of Plastics,” Walter Astle. 7.15 p.m. 

Thursday, Oct. 2lst.—Guiascow Section: Institute of 
Engineers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow. ‘‘ The Gap between the Produc- 
tion Engineer and the Manager,” W. C. Puckey. 
7.30 p.m.—Lonpon Secrion: Royal Empire 
Society, Northumberland Avenue, W.C.2. ‘ The 
Position of the Production Engineer in Relation to 
the National Economy,” C. B. Colston. 7 p.m. 

Friday, Oct. 22nd.—WestTERN Section: T. H. and J. 
Daniels, Ltd., Stroud, Glos. ‘“‘The Review of 
Compressed Air and its Practical Application,” 
Ww. J. Ford. 7.30 p.m. 

Monday, Oct. 25th—Hawtrax GRapvuaTE SECTION : 
Technical College, Halifax. ‘‘ Tractor Production,” 
D. Bailey. 7 p.m. 

Institution of Sanitary Engineers 

To-day, Oct. 15th.—Caxton Hall, Westminster, 8.W.1. 
“Standards of Practice in Domestic Sanitary 
Engineering,” J.T. Finch. 6 p.m. 


Institution of Structural Engineers 
Oct. 20th.—LANCASHIRE AND CHESHIRE 
Brancu: College of Technology, Manchester. 
Chairman’s Address, W. Bates. 7 p.m. 

Thursday, Oct. 2lst.—Sootrish Brancu: Ca’doro 
Restaurant, Glasgow. ‘“‘ Research Work and its 
relation to Practical Construction,” J. Orr. 6 p.m. 

Friday, Oct. 22nd.—Miptanp Counties BRANCH: 
James Watt Memorial Institute, Great Charles 
Street, Birmingham. Chairman’s Address, D. W. 
James-Carrington. 6 p.m. 

Junior Institution of Engineers 

To-day, Oct. 15th.—39, Victoria Street, 8.W.1. Informal 
meeting. ‘“‘Sound and Vibration Measurements,” 
L. P. Corte. 6.30 p.m. 

Monday, Oct. 18th.— SHEFFIELD AND District SECTION : 
Sheffield Metallurgical Club, West Street, Sheffield. 
Annual general meeting and Chairman’s Address. 


Park Lane, 





Wednesday, 


7.30 p.m. 

Friday, Oct. 22nd.—39, Victoria Street, S.W.1. “‘ The 
Influence of Lighting on Industrial and Domestic 
Accidents,” 8. L. Lyons. 6.30 p.m.—Sourn Mip- 
LaND Grour oF MemsBers: Technical College, 
Luton. Meeting. 7.30 p.m. 

Saturday, Oct. 23rd.—NortTH-WESTERN SECTION: The 
Manchester Geographical Society, 1€, St. Mary’s 
Parsonage, Manchester. “The Influence of the 
Internal Combustion Engine on Agricultural 
Machinery Design,” W. Lupton. 2.30 p.m. 
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Liverpool Engineering Society 

Wednesday, Oct. 20th—9, The Temple, Dalo Street 
Liverpool. ‘ Application of Rubber to Engin..oring * 
H. C. Young. 6 p.m. % 

Manchester Association of Engineers 

Friday, Oct. 22nd—Engineers’ Club, Albort + {Ware 
Manchester. “The Production of High-‘)uality 
Steel,” W. H. Salmon. 6.45 p.m, J 

North-East Coast Institution of Engineers and Ship builders 

To-day, Oct. 15th.—Literary and Philosophical § ciety’s 
Lecture Theatre, Newoastle-upon-Tyne. — Progi. 
dential Address, Mungo Campbell. 6.15 p.m. 

Royal Aeronautical Society 

Thursday, Oct. 21st.—Institution of Civil Envineer, 
Great George Street, Westminster, 8.W.1. “ Cojd 
Weather Operation of Aircraft,” G. W. Wilson, 


6 p.m. 
Royal Statistical Society 
Wednesday, Oct. 20th—Norta-Easrern Group: Noy. 
castle Chemical Industries Club, 18, Lovain Plaga 
Newcastle-upon-Tyne. ‘A Statistical Cont: bution 
to Production Economy,” B. P. Dudding. 6.30 p.m, 
West of Scotland Iron and Steel Institute 
To-day, Oct. 15th.—39, Elmbank Crescent, G' asgow, 
“Metallurgical Research During the Past ‘1 venty- 
Years,” T. M. Service. 6.45 p.m. 





Personal and Business 


Mr. G. H. Monte, A.M.1.E.E., has been appointed 
chief engineer to the Bank of England. 

Mr. M. F. Coop has been appointed secretary of 
Dunlop, Ltd., in succession to Sir Charles Tennyson, 
who has retired. 

Mr. C. Parry, Mr. D. F. Walton, Mr. W. Hal! and 
Mr. H. H. Mumby have been appointed local 
directors of Thos. W. Ward, Ltd. 

Tue NorTHERN ALUMINIUM CoMPANY, Ltd., has 
opened a new sales office at 27, Park Row, Leeils, 1, 
under the management of Mr. F. Layton. 

Sm Noe. Asusrince, M.I.C.E., M.I.E.E., has 
accepted an invitation to become President of the 
Junior Institution of Engineers for the 1948—49 
session. 

Tse Lonpon Mipianp Recion of British Rail- 
ways announces the appointment of Mr. ©. G. 
Derbyshire as acting divisional signal and tele. 
communications engineer, Manchester. 

Cox anp Danks, Ltd., announces that its 
Newcastle branch office has been transferred to 
Commercial Union Buildings, 47, Pilgrim Street, 
Newcastle-upon-Tyne, 1 (telephone, Newcastle 
20685). 

Bratec, Ltd., has concluded an agreement with 
British American Research, Ltd., under which the 
two companies are combining their experience in 
the design and production of high-vacuum furnaces 
for melting, sintering and annealing of ferrous and 
non-ferrous metals. 

Tse Brarrish Atuminium Company, Ltd., states 
that Mr. H. Tilsley has been appointed assistant 
sales manager (export). Mr. A. E. Heeley has been 
appointed manager of the company’s Leeds branch 
in succession to Mr. W. H. Marston, who, at his 
own request, is being transferred to the. London 
branch. 

Henry W. PEasopy AnD Co. or Lonpon, Ltd., 
announces the formation of a subsidiary concern 
known as Henry W. Peabody (Industrial), Ltd., to 
take over the functions of its chemical department 
and Ransburg electrostatic paint processes division. 
The new company’s address is 17, Great Suffolk 
Street, London, S.E.1 (telephone, Waterloo 7168). 

Peciers, Ltd., announces the retirement of 
Mr. A. Ellis from the office of managing director. 
Mr. Ellis, who has been in the company’s service 
since 1904, will continue to act as chairman. Mr. 
A. E. Emberton has been appointed managing 
director. He has been in the company’s service for 
thirty-nine years and became assistant managing 
director last year. 





Tue Institution oF MounicipaL ENGINEERS. — 
The King has been pleased to approve the grant 
of a Charter of Incorporation to the Institution of 
Municipal Engineers. The Institution was founded 
in 1873 as the Association of Municipal and Sanitary 
Engineers and Surveyors, and from 1909 to 1947 
was known as the Institution of Municipal and 
County Engineers. The word “County” was 
removed from the title in 1947 to simplify the desig- 
nation of members in the event of the granting of a 
Charter. It was, however, intended that the word 
‘Municipal’ should be used so as to include 
counties, and urban and rural districts, as well as 
municipal corporations, and the membership of 
the chartered body will embrace engineers and 
surveyors serving all classes of local authorities. 
Members and associate members of the chartered 
Institution will be entitled to the designation 
“‘ Chartered Municipal Engineer.” 
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Research and Productivity 


On Friday of last week, the Lord President 
of the Council, Mr. Herbert Morrison, addressed 
, conference in London of the chairmen of 
councils and directors of industrial co-operative 
research associations, the main theme of his 
talk being the importance of the work of those 
associations, He said that if increasing pro- 
duetivity was the key to the country’s fortunes, 
the key to increasing productivity was more 
knowledge, which involved knowing as much 
as possible about resources and their use. The 
co-operative research associations together 
with the research laboratories maintained 
directly by the State and by leading industrial 
firms formed the spearhead of the advance of 
British industry. The Government, the Lord 
President added, was very much impressed by 
the results which were being obtained by a 
number of research associations, and among the 
examples which he quoted was the work of the 
British Cast Tron Research Association, which, 
he said, had had a large share in raising the 
annual output of the ironfoundry industry 
from 2,500,000 tons pre-war to 3,500,000 tons at 
present. Turning to the future expansion of 
research, Mr. Morrison spoke of the lines on 
which, he considered, development should be 
guided. He said that Britain must keep and 
even increase the lead which had been gained 
in many forms-of research, and future exports, 
and therefore the capacity to import food and 
raw materials, depended upon there being 
turned out a rich flow of new research results. 
Equally, they depended upon the capacity of 
British industry to become a workshop for 
making as quickly and cheaply and efficiently 
as possible the new and improved products 
which that flow of research put at our disposal. 
In that process, Mr. Morrison continued, 
raising quality and lowering cost was, of course, 
just as important as increasing the quantity of 
output. The time would come, he felt, when 
scientific research would be recognised as the 
most central and vital of all the processes of 
production. Research workers, therefore, must 
have the resources and status which they 
needed to keep up that flow of knowledge. 


Lloyd’s Register Shipbuilding Returns 

THE returns issued by Lloyd’s Register of 
Shipping for the quarter ended September 30th 
show that in Great Britain and Northern Ireland 
the steam and motor merchant ships under 
construction totalled 2,208,999 gross tons, a 
figure 34,704 tons below that of the preceding 
quarter. With the exception of the June 
quarter, however, the September total has not 
been exceeded since March, 1922, when the 
merchant shipping under construction amounted 
to 2,235,998 gross tons. At the same time, it 
must be remembered that the tonnage of 
vessels now under construction continues to be 
influenced by delays which prevailing circum- 
stances are imposing upon the completion of 
ships, and the consequent prolongation of the 
time required for building them. Shipping on 
which work had been suspended at the end of 
September amounted to 3700 tons. During the 
September quarter, the returns show that there 
was a small decrease in the tonnage intended for 
registration abroad or for sale, At the end of 
June, the figure stood at 711,000 tons, but by 
the end of September it had declined to 695,550 
tons, which was 31-5 per cent of the tonnage 
being built in this country. The tonnage of 
steam and motor merchant vessels under con- 
struction abroad at the end of September was 
1,994,874 gross tons, an increase of 216,688 tons 
compared with the June quarter. It must be 
noted, however, that in neither quarter were 
any figures included for Germany, Japan and 
Russia. Of the total ships under construction 
in Great Britain and Northern Ireland at the 
end of September, 986,872 tons were steamers 
and 1,222,127 tons were motorships. The 
teturns also note that the steamers and motor- 
ships under construction throughout the world 
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—excluding the countries mentioned above— 
totalled 4,203,873 gross tons at the end of 
September. Of that amount, 52-6 per cent was 
being built in Great Britain and Northern 
Treland. 


Winsford Railway Collision Report 


At the end of last week, H.M. Stationery 
Office published the report by Lieut.-Colonel 
G. R. 8. Wilson, an Inspecting Officer of Rail- 
ways, of the Ministry of Transport inquiry into 
the collision which occurred at Winsford, 
Cheshire, in the London Midland Region of 
British Railways, on April 17, 1948. The two 
trains involved were the 5.40 p.m. up passenger 
express from Glasgow to Euston, which con- 
sisted of ten bogie coaches, and the 6.25 p.m. 
up postal express from Glasgow to Euston, 
composed of thirteen bogie vans, both trains 
being hauled by “ Pacific” type engines. The 
passenger train had been standing for about 
seventeen minutes in the 14-mile section 
between Winsford Junction and Winsford 
Station signalboxes after a passenger had 
pulled the communication chain—without good 
reason—but the collision, the report says, 
resulted from the signalman at Winsford 
Station clearing the block instruments although 
he had not seen the train pass his box, and subse- 
quently accepting the postal train. As a result 
of the collision sixteen passengers were killed 
and eight died afterwards from their injuries, 
and thirty-two passengers and postal and 
railway staff suffered injury. In his ‘‘ Con- 
clusions ’’ Colonel Wilson says that responsi- 
bility for the collision must rest with the signal- 
man at Winsford Station, who gave “ Train 
Out of Section ” to Winsford Junction although 
the passenger train had not passed his box. 
Owing to the conscientious observance of block 
discipline by the great majority of signalmen 
throughout the country, Colonel Wilson observes 
that cases of this nature are rare, but on routes 
where traffic is fast and frequent it is clearly 
desirable to assist signalmen by the application 
of such preventive controls as may be practic- 
able. Continuous track circuiting, the report 
continues, which alone can afford complete 
protection, can only be justified on routes of 
exceptional traffic density, but the former 
L.N.E.R. is already equipped fairly extensively 
with the special ‘“‘ Welwyn” block control, 
which is so arranged that, once a train has been 
accepted, the berth track circuit has to be 
occupied and cleared before “Line Clear ”’ 
can again be given to release the starting signal 
of the box in rear for a following train. The 
circumstances of the Winsford accident, Colonel 
Wilson states, have again drawn attention to 
the desirability of such additional protection, 
and the Railway Executive is considering the 
standardisation of the ““ Welwyn ”’ control. 


Carbon Black Plant on Merseyside 

THE first guaranteed investment project 
under the European Recovery Programme was 
announced at the beginning of the week by 
Mr. T. K. Finletter, Minister in charge of the 
U.S. Economic Co-operation Administration 
Mission to the United Kingdom. It concerns 
the construction of a carbon black plant on 
Merseyside, and isa scheme which has received 
the approval of the British Government and 
the Economic Co-operation Administration in 
Washington. Plans for the construction and 
operation of the plant have been completed, 
and building work will shortly begin. It is 
hoped that the plant, which will produce from 
8000 to 10,000 tons of carbon black annually, 
will be in full operation within two years. The 
American firm of Godfrey L. Cabot, Inc., of 
Boston, which has regularly supplied a large 
percentage of the United Kingdom’s carbon 
black imports, is providing technical knowledge 
for the design, construction and operation of 
the plant, and the operating concern in this 
country will be known as Cabot Carbon Com- 
pany, Ltd. Half the capital for the project 
will be supplied by the American firm and the 
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remainder will come from British investors. 


It is expected that the construction of the plant 
will result in an estimated net reduction of 
the United Kingdom’s dollar requirements by 
about 1,500,000 dollars annually. At present, 
the U.S.A. is the sole source of supply of carbon 
black, and in normal years exports reaching 
the United Kingdom total from 40,000 to 50,000 
tons, so that the new plant will reduce this 
country’s dependence upon the U.S.A. for the 
commodity by about 20 per cent. The con- 
clusion of this agreement, it is anticipated, will 
not only reduce the amount of dollar exchange 
required for the purchase of carbon black from 
the U.S.A., but will also help to ensure a con- 
tinuous supply of a product essential to the 
British tyre industry, which constitutes an 
important item of British export trade. 


Skelton Grange Power Station, Leeds 


On Tuesday last, the foundation stone of the 
new power station which is to be built at 
Skelton Grange, Leeds, was laid by the Lord 
Mayor of Leeds. At a luncheon which followed 
the ceremony, Mr. E. W. Bussey, full-time 
member of the British Electricity Authority, 
referred to the increased demand for electric 
power within the area, and also spoke of the 
Authority’s plans for further expansion. He 
said that in the twenty years from 1927 to 1947 
electricity supplied to undertakings in the York- 
shire generating division had increased nearly 
four and a quarter times, from 866 to 4075 
million units. The capacity of plant installed 
to meet demand had increased barely three- 
fold, from 462 to 1238 MW, while the maxi- 
mum demand had increased rather more than 
threefold, from 310 to 1021 MW. The British 
Electricity Authority’s expansion plans, Mr. 
Bussey intimated, provided for increasing 
the installed capacity to 2000MW by 1952. 
By that year also sets of 60MW operating 
at 900 lb per square inch steam pressure would 
be in operation, compared with 30MW sets 
and 275 lb per square inch, which were the 
maximum conditions in 1927. 


The Locomotive Testing Station at 


Rugby 

THE new locomotive testing station at Rugby 
was officially opened on Tuesday, October 19th, 
by the Minister of Transport. This station, it 
will be remembered, is the outcome of a decision 
made in 1937 by the late London, Midland and 
Scottish Railway Compeny and the late London 
and North-Eastern Railway Company to 
build and equip jointly a much-needed plant 
in this country for research and experimental 
work in connection with the design of steam 
locomotives. At the outbreak of war in 1939 
the buildings were nearly completed and it was 
decided to suspend all work on the station until 
the conclusion of hostilities. In view of the 
prominent part played by the late Sir Nigel 
Gresley and Sir William Stanier in the initiation, 
design and construction of the testing station, 
it was particularly appropriate that for the 
opening ceremony the ‘ Pacific’ engine, No. 
60007, ‘‘ Sir Nigel Gresley,” was demonstrated 
on the test bed and was afterwards moved 
outside to stand alongside locomotive No. 
46256, ‘‘ Sir William Stanier, F.R.S.’’ The new 
station, which has cost upwards of £250,000 to 
build and equip, stands on a site of some 8 acres 
and consists of two buildings with rail and road 
approaches. The larger building comprises the 
test house proper, and adjoining it is a large 
locomotive preparation shed. The test plant 
has seven pairs of rollers, any five of which can 
be coupled to ‘ Froude ”’ hydraulic dynamo- 
meters, according to the disposition of the 
coupled wheels on the locomotive to be tested. 
Each dynamometer is capable of absorbing up 
to 1200 h.p. and is designed for operation at 
speeds up to the equivalent of 130 m.p.h. The 
whole plant has a rated capacity of 4500 h.p., 
which, should the necessity arise, could be 
increased to 6000 h.p. 
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Water Supply of Greater London 


By H. W. DICKINSON, D.Eng., M.I.Mech.E. 
No. XVI—(Continued from page 381, October 15th) 


- 1866 a cholera epidemic occurred in 
East London and created great alarm 
throughout the Metropolis. The area prin- 
cipally affected by the disease, for it,is a 
waterborne one, was almost exactly the 
area supplied from Old Ford and hardly 
extended beyond it, indicating that this 
was the source of pollution. 

It has to be realised that the company 
waged an incessant and, unhappily, a losing 
battle, against the pollution of their source 
of supply from the River Lee, due to 
the sewage effluent and surface drainage 
caused by the continually increasing popu- 
lation in the valley northwards, thus neces- 
sitating the intake to be moved higher and 
higher up the river. The company had no 
control over sewage discharge, that matter 
being under the control of the Lee Conser- 
vancy. 

In consequence of this visitation of cholera 
the company decided to close down the Old 
Ford plant and concentrate pumping at 
Lee Bridge; not only so but an entirely 
new departure was made, and that was to 
obtain water from the Thames Valley in 
the same neighbourhood as that of the other 
companies. The place chosen was above 
Sunbury Lock. An Act (30 and 31 Vict., 
c. 148) was obtained to enable works to be 
established to take the quantity of water 
allowed, not exceeding 10 million gallons 
daily and pump it to a new reservoir estab- 
lished at Finsbury Park, to hold 5 million 
gallons. From the intake 28ft O.D. at Wheat- 
ley’s Eyot, 20ft wide by 10ft in depth, the 
water is conducted by culverts to the engine 
house, whence it was pumped by two Bull 
engines 54in diameter, working plunger 
pumps 45in diameter, with a common stroke 
of 9ft, the working pressure being 40 Ib, 
to a reservoir of 5 million gallons capacity 
at Hanworth, two miles distant in the Parish 
of Sunbury, through a 36in diameter main. 
Here there is a standpipe 45ft high. 

When excavations for the foundations at 
Hanworth were being made, a good deal 
of trouble was experienced due to water in 
the gravel; the latter was found to be 18ft 
thick below the top spit of 3ft of alluvial 
soil. The engineer, Charles Greaves (1816- 
1883), finding that, as at other places 
that have been menticned, e.g., Hampton 
of the Southern and Vauxhall Company, 
the water was of good quality, decided to 
collect it. His method of doing so was novel 
and had not been adopted previously. 
Alive to the fact that much difficulty would 
be encountered to keep out water during 
excavation, the following procedure was 
adopted. A well was first sunk and about 
twenty hollow iron piles perforated at the 
sides were driven to a depth of 38ft into the 
underlying London clay,.on two lines radiat- 
ing from the well, leaving about 2ft of the 
piles projecting above the surface (see Fig. 
60). A culvert was excavated in the clay 
and bricked along the lines of the piles. 
The clay that plugged the lower ends of the 
piles was then extracted from below. The 
plan proved quite successful; water from 
the gravel passed through the piles, each 
provided with a” sluice valve, into the 
culvert, and thence to the well, whence it 
was pumped, along with raw water from 
the river, passing through six filter beds 
of five acres in area to the reservoir. 


To pump the water from Hanworth to 
Finsbury Park, a distance of nineteen miles, 
three Cornish engines by Harvey and Co., 
of Hayle, were installed. This is how they 
are described on a tablet inside the engine 
house :— 

East LonpoN Water Works 
THAMES SUPPLY 

These pumping engines, erected 1871, 
are of the following dimensions: Cylinders, 
diameter 84in, stroke 11ft, pumps, diameter, 
36in, stroke 9ft. Delivery per stroke 3964 
gallons. 

CHARLES GREAVES, Engineer. 
Fies nobilum tu quoque fontium. 

This quotation is from the Ode of Horace, 
“O Fons Bandusiae,” Book iii, 12, freely 
translated: ‘‘ Thou too shalt become one 
of the honoured founts.” 

It is rare nowadays that a youth who 
intends to become an engineer can find time 
for the classics. Greaves was a pupil of 
J. M. Rendel at the time the latter was 
erecting the Plymouth Floating Bridge. 
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R, Reservoir. 
F1 to F6, Filter beds. 
C R, Covered reservoir. 


E, Engine house. 

H, Engineer’s house. 

P’, Perforated pipes for the collection of gravel-water. 

p.p, Perforated iron piles. 

c, c, ce, Culvert. 

e, Engine-house for the pump which raises the gravel- 
water. 


FIG. 60—GREAVES’S METHOD OF COLLECTING 
GRAVEL WATER, HANWORTH 


From 1848 to 1875 he acted as engineer to 
the East London Company, and his Thames 
supply was his greatest undertaking. During 
over twenty years, while in the service of 
the company, he carried out work for it 
costing upwards of £1,000,000. In 1875 
he relinquished the post but remained as 
consulting engineer while practising in West- 
minster. In 1878 he gave up professional 
work and devoted himself to meteorology. 

Alas for the implied expectation in the 
Latin tag! Hanworth is now out of com- 
mission and is due for dismantling in conse- 
quence of its duty having been taken over 
by Kempton Park Station, when the remodel- 
ling of the Sunbury area by the Metro- 
politan Water Board, to be described later, 
took place. 

To return to our theme: as part of and 
in conjunction with the Hanworth installa- 
tion, a General Pu Act (30 and 31 
Vict., c. 149), 1867, was obtained to allow 
the company to increase the number of 
filter beds and reservoirs at Lee Bridge. 
For this service Greaves erected there two 
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engines, by Harvey and Co., named “ Pring’ 
and ‘‘ Princess,” almost duplicates of thos, 
at Hanworth. The Latin quotation a 
mentioned appears on a correspondin, table 
in the engine house at Lee Bridge. 

In 1882, after Greaves’s retirement, }, 


was succeeded by William Booth Bryay 
of whom, as he became the chief «nginge 
of the Metropolitan Water Board, we shajj 
learn more later. 

In 1886 an Act (49 and 50 Vict., o, 82) 
authorised the company, among ot/er jn. 
provements, to make provision of works 
to prevent sewage getting into the River Le 
by intercepting it above the intake. 

The protection undertaken under this Act 
of 1886 consisted of an intercepting drain, 
following generally the line of the Great 
Eastern Railway from Ponders End to 
Ferry Lane, to take the sewage eiHuents 
from Cheshunt U.D.C., Enfield Sani 
Authonty, Edmonton B.C., and Chingford 
sewage farm, discharging eventually into the 
Lee Navigation Canal below Tottenham Lock. 
The intake was removed to Chingford, where 
two wells, 200ft and 511ft deep respec. 
tively, in part supplying Buckhurst Reser. 
voir, were sunk. From Chingford « high 
level and a low level culvert takes the water 
to the high level and low level Maynard 
reservoirs respectively at Walthamstow. 

It is unnecessary to go into all the engineer. 
ing work involved, for which capital increase 
was necessary; this was authorised in 
1894 (57 and 58 Vict., c. 162), and in 1897 
(60 and 61 Vict., c. 198). The need for further 
storage was realised and it was then that 
Bryan commenced the Chingford Reservoir, 
which was not completed till after the com. 
pany was taken over by the Metropolitan 
Water Board, as we shall see later. 

In 1892 the works at Old Ford were finally 
given up; the plant, including engines and 
boilers, was sold. The site was purchased 
by the Midland Railway Company for use 
as a depot and sidings. 


Kent WATERWORKS 

“The Company of Proprietors of the 
Kent Waterworks” were incorporated 
in June 20th, 1809 (49 Geo. III, 
cap 180), “for supplying with water the 
Inhabitants of Deptford, Greenwich and 
several other Parishes and Places in the 
Counties of Kent and Surrey.” The 
engineer was Ralph Dodd, whom we 
shall meet again in connection with the 
West Middlesex Water Company. His 
plan was to draw water from the Thames 
to supply Rotherhithe, Greenwich, and 
Lewisham, but he was opposed by the pro- 
prietors of the Ravensbourne Waterworks, 
already mentioned, whose letters patent 
conferred upon them the right to supply the 
manors of Sayes Court and East Greenwich. 
The new company did not succeed in obtain- 
ing all the powers that they sought, but 
they were authorised to purchase the letters 
patent, property and assets of the Ravens- 
bourne Company. The purchase price was 
£65,000 ; this may seem a small sum, but 
the scale of the undertaking is indicated 
by the fact that the water rental had 
reached £2000 per annum only. The Act 
of 1809 did not authorise pumping from the 
Thames but the new company was autho- 
rised to include Rotherhithe, Lee and Lewis- 
ham within their area of supply. 

The water wheel and Smeaton’s plant 
that was in use, as already mentioned, was 
unequal to the increased duty contemplated, 
and it was decided, on the advice of John 
Rennie, to employ steam engines. Conse- 
quently, in 1810, Boulton, Watt and Co., 
who at that date had almost a monopoly 
of such engines, supplied the company with 
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, singl:-acting rotative pumping engine, 
javing @ Cylinder 36in diameter by 8ft 
droke, With two sets of pumps, one tate 
jjameter by 8ft stroke, and the other 13gin 
diameter by 6ft 4in scroke, of the nominal 
horsepower of 55. Steam was supplied by 
two wagon boilers, working at 2 lb pressure, 
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firm. In view of its extremely long life, it is 
worth while giving a line diagram of it 
(see Fig. 61), and with it we reproduce a photo- 
graph (Fig. 62) showing the staking of the 
flywheel on the cast iron crankshaft—that 
clever way in the olden days of getting a 
wheel to run true on its shaft, 

In 1844 the Ad- 
miralty, with a view 
to obtaining a supply 
for fire-extinguishing 
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purposes for Green- 
wich Hospital and the 
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two Royal Dock- 
G Z yards, entered into an 
YY “ agreement § whereby 
Yy they undertook to 


defray the cost of con- 
structing reservoirs in 
Greenwich Park and 
on Woolwich Common, 
together with the nec- 
essary mains, on con- 
dition that the com- 
pany undertook to 
maintain an adequate 
supply of water in 
these reservoirs. To 
meet this obligation in 
1845, the Watt eng- 
ines were reconditioned 
by the provision of 
larger cylinders, 38in 
diameter. The larger 
pump was disused and 
the smaller pump, 6ft 
4in stroke, was re- 


EG 
SSG 





NN 





N 


aX 





SY 


al 
= 
—) 
<) 




















Seale 





MOQ 040 
i 





SY 


YW: YI 


“ThE Gnomweee” 


FIG. 61—ROTATIVE BEAM ENGINE, 


replaced in 1860 by three Cornish boilers, 
working at 18 lb per square inch. Presum- 
ably the engines pumped to the top of the 
existing waterhouse, but this height is not 
recorded. The supply was distributed 
through wooden mains, which were not 
sg by iron ones till about a decade 
ter. 

A year prior to the Act of 1809, the Town 
Commissioners of Woolwich had obtained 
Parliamentary powers (48 Geo. III, c. 146, 
June 30, 1808) to supply that town and 
parish with water. Very sensibly, in 1810, 
they came to an arrangement with the 
Kent company and an Act (51 Geo. III, 
c. 145) passed June 10, 1811, authorised the 
transfer of their powers to the Kent-company 
and the raising of a further sum of £100,000. 
The area supplied was thus added to by the 
inclusion, on the east side, of Woolwich, 
Plumstead and Charlton, and on the west, 
of Bermondsey, Peckham and Peckham 
Rye. About the same time arrangements 
were made that the company should supply 
the Royal Ordnance Department and the 
Artillery Barracks at Woolwich with water. 
Somewhat later, contracts were made for 
the supply of the Royal Arsenal and H.M. 
Dockyard, Woolwich, the Royal Obser- 
vatory, the Royal Naval Hospital, Green- 
wich, and H.M. Dockyard, Deptford. Due 
to this further addition to their area of 
supply, the company obtained from Boulton, 
Watt and Co, in 1812, an exactly similar 
engine to the former one and installed it in 
the same engine house. This had the extra- 
ordinarily long life of 120 years, for though 
it was put out of service in 1924, it was not 
scrapped till 1932, when the house in which 
the engines were installed was pulled. down. 
This engine was standard practice of the 
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placed by one 14}in 
diameter. In 1844 
it was decided to filter 
the water which till 
that time had been 
taken raw from the 
Ravensbourne. A 
filter bed, followed by 
another on the east side of the river, was 
supplemented in 1850 by a settling reservoir. 

In 1850 an Act (13 and 14 Vict., c. 59) 
was passed enabling the company to increase 
its capital for expenditure on engines, 
reservoirs and filters, to meet increased 
demands, under the direction of W. R. 
Morris, who had been appointed engineer. 
A period of prosperity now ensued. One 
of the causes of expenditure was that, on 
the advice of Thomas Wicksteed, the Cornish 
engine was introduced into the works. The 
first engine was constructed in 1849 by Har- 
vey and Co., of Hayle, and had a cylinder 
70in diameter by 10ft stroke and pump 
18#in diameter by the same stroke. This 
was followed in 1853 by a similar but slightly 
larger engine, cylinder 72in diameter by 
10ft stroke, pump 20fin diameter. Steam 
was supplied by six Cornish boilers, working 
at 37 lb per square inch. This was known 
as the Cornish Engine House. The com- 
bined capacity—7} million gallons per 
twenty-four hours—was pumped from the 
filter to Greenwich Park, New Cross, 
and later to Eltham reservoirs. 

About 1853 the Plumstead, Woolwich 
and Charlton Consumers’ Pure Water Com- 
pany was established, so named because 
they intended to soften the water by Dr. 
Thomas Clark’s process. They sunk a well 
and provided the necessary pumping plant, 
but the concern was a failure and eventually 
became bankrupt; it was then bought 
out by the Kent company. 

By 1857 the water of the Ravensbourne, 
which had begun to fall off in quantity, 
especially during the summer time, whilst 
it also began to suffer from pollution, became 
unequal to the increasing demands upon it, 
and in 1859 a well, known as the Cold Bath 
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Well, was sunk in the grounds down to the 
chalk, to a depth of 95ft, plus a borehole 
200ft deep. An abundant supply was 
tapped, for by great good fortune the well 
had struck the fault, up to then unknown, 
that exists there (the Wimbledon fault) 
in the chalk. The existing supply was thus 
supplemented, but in 1862 it was decided to 
discard the water of the Ravensbourne 
entirely and to replace it by that of the 
well. The well-water, though hard, is clear 
and naturally requires no filtering. Hence, 
the settling reservoir and the filter beds 
were no longer required, but they were 
retained as service reservoirs and covered 
over. To meet this prospective outlay, 
an Act (25 Vict., c. 44) was procured, enab- 
ling the company to increase its capital. 
In 1863 the Garden Well was sunk to a 
depth of 93ft, plus borehole 250ft. The 
engine supplied to lift from this well was 
of the Cornish type, steam cylinder 50in 
diameter by 10ft stroke, pump end 31 in 
diameter by the same stroke, supplied by 
three Cornish boilers working at 38 lb 
pressure. 

In 1864 the North Kent Company, which 
had been started in 1860, with the intention 
of supplying Dartford, Crayford, Bexley, 
Wickham, Erith, Eltham, Chislehurst and 
Bromley, was taken over by the Kent com- 
pany; at the same time the fresh capital 
was raised and a schedule of water rates was 

rescribed. In 1867 the Dartford Local 
Board of Health were authorised (31 and 
32 Vict., c. 119) to transfer their waterworks 
to the Kent company; the latter’s area 
was thus extended to about 68 square miles. 

More water being still required, in 1870 
the Twin Wells at Deptford were the next 
to be sunk. For this two Cornish engines 
were supplied by Harvey and Co. One had 
a cylinder 50in diameter by 10ft stroke, 
pump 30in diameter by the same stroke ; 
the other had a cylinder 60in diameter, 
with the same stroke as its neighbour. One 
of them pumped to the surface and the other 
pumped to the New Cross reservoir; the 
combined maximum output was 7-1 million 
gallons per day. Steam was supplied by 





FIG. 62—STAKING OF FLYWHEEL ON SHAFT 


five Cornish boilers, working at 38 Ib per 
square inch. Since then, wherever extensions 
have been required in the area, it has been 
the practice to sink wells and provide pump- 
ing plant and reservoirs locally. 

In 1877 both the Rural Sanitary Autho- 
rities of Bromley and of Dartford requested 
the Kent company to supply their respec- 
tive districts with water. This was agreed 





406 


to and to implement these fresh obligations, 
the Kent Waterworks Act of 1877 (40 and 
41 Vict., c. 217) was obtained. This new 
area of supply comprised Swanscombe, 
Stone, Darenth, Wilmington, Sutton-at- 
Hone, Farningham, Eynsford, 
Crays, Orpington, Farnborough, Chelsfield, 
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stroke, and the plunger-force pump 19%in 
diameter by 8ft stroke, nine strokes per 
minute. Steam was supplied by three 
Cornish boilers, working at 37 lb per square 
inch. The water was delivered to Green- 
wich Park Reservoir, the surplus passing 
into the covered reservoirs at the station. 
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FiG. 63—AREAS OF SUPPLY SUCCESSIVELY TAKEN OVER BY THE KENT WATER COMPANY TO 1904 


Keston, West Wickham, Hayes and Short- 
lands; thus, the area of supply was enlarged 
to 120 square miles. 

In 1885 the Bromley and Sevenoaks 
Rural Sanitary Authority asked the Kent 
company to supply water to its district. 
The necessary powers were obtained in 
1888 by the Act (51 and 52 Vict., c. 6), 
thereby enlarging the area to 178 square 
miles, the greater portion of which is in the 
County of Kent. The successive enlarge- 
ments of the area of supply have been so 
marked a feature of the growth of the Kent 
company that the map (Fig. 63) has been 
prepared to illustrate it. This map also 
shows the sites of the wells, pumping sta- 
tions, reservoirs and interconnecting mains. 
The only well that is not in the chalk is near 
Westerham, the water of which comes from 
the lower greensand. It is notable that the 
village of Westerham was previously sup- 
plied from Squerries Park by a water wheel, 
the last remaining relic of such motive power 
now remaining, but disused. 

In 1890 a Cornish engine, which had been 
made by Harvey and Co., in 1875, for use 
at Charlton, was removed to Deptford, 
to take the place of the engine at the 
Cold Bath Well, already referred to. 
This engine was of interest because it was 
both lifting and forcing. It had a steam 
cylinder 60in diameter by 10ft stroke, the 
lift pump was 277/,,in diameter by 10ft 


During the summer of 1898 the mains of 
the company were connected with those of 
the East London company and the amount 
supplied for many weeks was 200,000 
gallons per day. 

In the period, 1809 to 1904, the date of 
taking over by the M.W.B., the daily supply 
increased from 334,800 gallons to 18-5 
million gallons. The estimated population 
served grew from 33,600 to 632,184 persons, 
and the number of gallons supplied per head 
per day increased from 10 to 28}. 


GRAND JUNCTION WATERWORKS 


These works had their origin as an offshoot 
from the Grand Junction Canal Company, 
incorporated by Act of Parliament in 1793 
(33 Geo. III, c. 33). This was followed by 
several other Acts, and in particular by 
one obtained in 1798 (38 Geo. III, ¢. 33), 
whereby the canal company was authorised 
to use its water for the purpose of supplying 
the inhabitants of the parish of Paddington. 
Nothing, however, was done for twelve years, 
when, owing to the growth of that part of 
London, and the probability of competition, 
it was realised that a start must be made 
and an agreement was entered into whereby a 
separate company was formed. The Act 
authorising the new company, the Grand 
Junction Waterworks Company, was passed 
in 1811 (51 Geo. III, c. 169), with a capital 
of £150,000. John Rennie (1761-1821) 
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was appointed the engineer. The level o 
the canal was such that it was believed tha 
high service would be possible withoy 
pumping. However, anticipations wore no 
realised and an engine made by Boulton 
Watt and Co., was put down at Pad lington 
in 1810; this was of the usual sing]: -actj 
type, cylinders 54in diameter by 8ft stroke 
working a pump 28in diameter, same stroke 
lifting to a total height of 147ft. Much was 
made of the claim that the water of the 
canal, derived from the rivers Colne ang 
Brent, as well as from a reservoir of about 
100 acres, in the Ruislip Valley, was superior 
in quality and clarity to that of the Thames, 
Financial difficulties, owing to the grindioge 
conception of the undertaking, supe: vened, 
and great difficulty was found in raising 
fresh capital. An unfortunate episode wags 
the adoption on the part of Rennie of stone 
pipes instead of wooden or cast iron pipes, 
based on a favourable opinion that he had 
formed as to their value. 

There was quite an outburst of activity 
in the making of stone pipes at the begin. 
ning of the nineteenth century, and several 
patents were taken out: Sir George Wright, 
in 1805 (No. 2437); A. G. Eckhardt and J, 
Lyon in 1806 (No. 2999) and William 
Murdock in 1810 (No. 3292). The method 
was by means of a trepanning saw, fed 
with sand in the well-known way, and this 
enabled such pipes to be produced commer. 
cially. Apart from their great weight and 
clumsiness, experience of their liability to 
burst and to leak proved the fallacy of 
Rennie’s opinion. Great loss of time and 
an expense of about £11,000 in replacing 
them by iron pipes was incurred. Still more 
disastrous results followed their introduction 
by Rennie in Manchester, leading to the 
bankruptcy in 1817 of the Waterworks 
Company there. The example (Fig. 64) 
formed part of the network of the West 
Middlesex company, laid down in 1807, 
but those used by the Grand Junction 
Company in 1811 were practically identical ; 
some specimens are still preserved at New 
River Head. Our example is taken from 
the Science Museum, by kind permission. 
The pipes are of sandstone, octagonal in 
section, in length 6ft to 8ft, trepanned 12in 
bore ; the joint was made as shown, with a 
ring of stone, 7in wide, grouted on with 
cement and finished with bevelled pointing. 

More unfortunately still, the water of the 
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FiG. 64—STONE WATER PIPES, WEST 
MIDDLESEX WATER COMPANY—1807 


canal was found inferior on all counts to 
that derived from the Thames, and the most 
violent strictures were passed upon it by 
the public. As time went on, the supplies 
from the Brent and from Ruislip were proved 
unfit for human consumption and had to be 
abandoned. The Canal company found it 
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impracticable to maintain a supply under 
these circumstances, and faced with this 
jificulty, in 1820, the company decided to 
obtain their supply from the Thames. They 
pought about four acres of land between 
the Royal Hospital and Chelsea Water- 
yorks, almost exactly where now Chelsea 
Bridge intersects Grosvenor Road. Here two 
seam engines made by Boulton, Watt and 
(o., in 1820, were erected. The water was 
taken, a8 in similar instances, by a pipe 
aid some distance into the river below low 
tide level. The water was pumped to 
Paddington, where there were three reser- 
yoirs, known as the North, the South and 
the Engine reservoirs, respectively 91ft, 
gift and 70ft above high water in the 
Thames. The water was pumped into the 
first reservoir, where sediment was allowed 
to settle, thence into the second, whence the 
low service supply was drawn, and finally 
into the Engine Reservoir, whence the high 
service, supplied by the engine already 
described, was drawn. A supply was given 
to about 8000 houses, of which about one- 
fourth had the high service, and for this, 
in common with other water companies, 
and not without protest, an increased rate 
was charged. 

In 1835 Parliamentary powers were 
obtained (6 Wm. IV, c. 40) whereby the 
company was authorised to remove the 
intake from Chelsea to a new station at 
Kew Bridge, drawing water from the Thames 
at that point. The pumping station at 
Chelsea was closed down, likewise the one 
at Paddington, whose site is now occupied 
by Norfolk and Talbot Squares. The engines 
already mentioned were removed from 
Chelsea for that purpose in 1840-42, and 
remained in use at Kew until 1944; they 
are still in existence and are known as the 
East Cornish and West Cornish engines. 

In 1852, when Parliament decided that 
no intake from the Thames by any of the 
companies should be allowed below Tedding- 
ton Weir, an Act (15 and 16 Vict., ¢. 157) 
was passed enabling this company to 
fulfil its obligations. The site chosen 
was at Hampton, where works were 
constructed for the purpose. These works 
remained till the end of last century the 
company’s principal source of supply, 20 
million gallons per day, the authorised 
amount, being abstracted, of which 14 
million gallons were pumped to Kew Bridge 
for distribution thence. At Hanger Hill, 
Hillcrest Park, Ealing, storage and service 
reservoirs were constructed. At Campden 
Hill, Holland Park, adjacent to the reser- 
voir of the West Middlesex Company, three 
covered reservoirs and a pumping station 
were built. The engines, built by “ Harvey 
and Co., Engineers, Hayle, 1857,’ consist 
of two Bull engines, 70in diameter cylinder, 
and a third Bull engine, 90in cylinder, built 
in 1873. 

In 1861 an Act (24 and 25 Vict., c. 151) 
was obtained extending further the area of 
the company’s supply. 

In 1873 an Act (36 and 37 Vict., c. 45) 
empowered the company to acquire addi- 
tional land at Hampton for use as reservoirs 
and filter beds. 

In 1879 the company, under a further 
Act (42 and 43 Vict., c. 134) was empowered 
to raise further capital. 

The area supplied included, finally, most 
of the outer Western suburbs, viz., Sun- 
bury, Hampton, Teddington, Twickenham, 
Isleworth, Brentford, Hounslow, Ealing, 
Acton, parts of Hammersmith, Paddington, 
Marylebone and Westminster. The total 
area supplied at the time of transfer to the 
Metropolitan Water Board was 29,760 acres. 
(To be continued) 
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Long Range Shovels and Draglines 
for Stripping 
By W. BARNES, M.I.Mech.E. 
No. V—WALKING DRAGLINES—(Continued from page 383, October 15th) 


Ruston-Bucyrus WALKING DRAGLINES 


The two standard sizes of Ruston- Bucyrus 
Monighans are shown in the table below. 


Buoyrus ER WALKING DRAGLINES 


Figs. 23 to 26 show the largest Bucyrus 
machine, the “1150 B.” 

The walking traction mounting follows 
the Monighan design described in connection 
with Figs. 21. and 22, but is of unusual size 


frame to the base. Two swing roller circles, 
34ft diameter, are fitted, one to the super- 
structure and one to the base, to take 116 
flanged rollers, 8%in diameter. An inner 
circular girder is mounted in the base directly 
under the roller circle. The swing rack, also 
fitted to the top of the base, is 24ft 3in 
diameter. 

The revolving frame consists of two 
structures. The lower structure includes 


Ruston-Bucyrus Walking Draglines 











Power Units 
Model Working Length of Capacity Di t 
weight, boom, of bucket, Diesel of base, 
tons ft cubic yards engines, Electric, ft 
h.p. h.p. 
a! 95 90 2h 245 125 17 
80 3 . 
“5.W’ 155 150 2 or 2h 
135 3} or 4 320 200 24 
120 5 























and strength, although the machine generally : longitudinal girders strong enough to lift 


is of orthodox design. A few details are, 


however, worthy of note apart from the 


the entire machine during the walking action. 
These girders carry the bearings for the 


Bucyrus Erie Walking Draglines 


Diesel Engine Models 



























































sie Ree ose ar ; ai ne 
| Approximate | ; é 
Model working Length of | Capacity Diameter H.p. of diesel engines, con- 
weight in boom, | of bucket, of base, tinuous rating 
long tons ft cubic yards ft in 
200 W 220 110 6 24 0 385 340 
125 5 
140 4 
7Ww” 310 140 7 26 0 435 390 
160 6 
180 5 
“9w” 450 160 10 30 104 630 540 
183 8 
200 7 
Electrical Models 
sola : 
| Approximate | H.p. of electrical motors 
Model working Length of Capacity Diamet | : 
weight in om, of bucket, of base Generator} Hoist . 
long tons ft cubic yards ft in motor and Swing 
Drag 
~ 200 W” “ea vee 6 24 0 300 187 50 
125 5 
140 4 
7W 295 140 7 26 0 350 187 two 
160 6 40 
180 5 
a lee 440 160 10 30 10} | 450 250 two 
183 8 | 75 
200 7 
. 
Genera-| Hoist . 
tor motors | Drag | Swing 
motors 
“650 B” 760 175 16 36 0 two two two | three 
195 14 650 250 250 75 
215 12 
“1150B” . 1100 180 25 44 0 two two two 
215 19 1250 425 425 125 
250 14 and 500 
































information included in the general specifica- 
tion tabulated on page 408. 

The base is 44ft diameter, of all-welded 
construction. The outside main member is 
a girder, the upper flange of which is fitted 
with a renewable wearing bar for the hooks, 
which are fitted to the revolving frame to 
transmit the “lift” from the revolving 


walking machinery, the swing shaft bearings 
and the supports for the swing roller circle. 
The upper structure supports the motors 
and main machinery and at the front end 
carries the boom feet and fairleads. The 
depth of the girders in the lower frame is 
8ft and in the upper frame 4ft 2in. 

Main Machinery.—The hoisting unit com- 
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Fic. 23—Bucyrus ERIe ‘*1150B°' WALKING DRAGLINE 


prises two motors driving an intermediate Rapier Walking Draglines 
shaft through flexible couplings. The hoist —- Bra TT Oa a 
drum is grooved to take twin ropes single | Approximate | Length of Capacity Diameter 
purchase. These ropes lead over twin  —_— < “a ah mene remy 
pulleys supported from the front mast and pa 
over twin pulleys at the boom head thence a a 
to the bucket (Figs. 23 and 24). “woo”... 108 127 ly : 
The drag unit also comprises two motors 114 2 } 
and a drag drum to take twin drag ropes a 24 
leading through twin fairleads to the bucket “<wis0o” ... 135 1 Diesel engine 300 h.p. 
(Fig. 26). The intermediate shaft carries = tenis, 4 Swing 
two jaw clutches, one of which engages or 88 |( motor and drag 
disengages the drag drum and the other the hs aon no 
walking drive. By using separate motors «ww go)". nad ie , . - il 
the drag and hoist drums are operated direct 210 
from their respective motors without the  . w g.9» ese 238 12 
use of the usual operating clutches and «wi1s00” ... 1500 282 20 
brakes. Therefore, when the bucket is ‘shania: 
eee Se A “W 1500” is under construction for poner — te Corby, for removing up to 100ft of 
the line. 
Swing Machinery—tThree self-contained 
swing units are mounted on the revolving 
frame, each consisting of a vertical swing 


Bucyrus Erie “1150 B* General Specification 











Diesel engine 200 h.p., 12-hour 
rating 


2 
—_ 


Ward Leonard electric drive only 























Length of boom 
180ft 215ft 250ft 








Max. dumping radius ...| 182ft  213ft  2465ft 
Max. diggi depth with 
120ft 145ft 170ft 


standard ro; ee sag 

Max. all le load at 

St i a gees 

Bearing pressure lb per 
inch ( 


- ee ) oor 
7 shoes, 48ft long 
by 8ft wide 
Diameter of walking cam... 6ft Oin 


59tons 50tons 35 tons 
1,525 square feet 


11 Ib 





oie ape | she 7ft 6in 
Approximate walking speed 
9ft per minute 








motor driving through totally enclosed gears 
to a rack pinion engaging the main swing 
rack on the base. 
Continuous lubrication is provided by a 
motor-driven oil pump. 
The boom and front masts are of welded 
construction, each consisting of four main Fic. 24—-25-Cupic YARD BUCKET ON “1150B** DRAGLINE 
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**1150B** DRAGLINE 


members braced on all sides with tubular 
members, seen in Fig. 26. The front mast 
mounted at the front of the machine (see Fig. 
23) supports the boom by means of multiple 
wire ropes of predetermined lengths. The 
mast is supported by multi-part ropes 
to the top of the main A-frame, which 
lead down to a motor-driven derricking unit 
mounted on the revolving frame for raising 
and lowering the boom. 


RANSOMES AND RAPIER WALKING 


10ur . Leo f DRAGLINES 


The “ Rapier” (Fig. 27) is a British 
machine made by Ransomes and Rapier, 
Ltd. The design of the walking device is 
different to the ‘‘Monighan,” although 
the principle is the same. One size, known as 
the ““W 150,” was fully described in the issue 
of THE ENGINEER dated February 9, 1945, 
so it is only necessary to deal briefly with the 
walking mechanism. 

In the Rapier design a large eccentric is 
FIG. 27—RAPIER ‘‘W150'' WALKING DRAGLINE fitted to each end of the walking shaft 
(Fig. 28). Each eccentric rotates in a large 
ee , strap, which is shaped and extended at the 
‘in bottom to carry one of the walking shoes and 
at the top to take links attached to the 

superstructure of the excavator. 
The walking shaft, too, is rather different 
to the Monighan and the other machines yet 
to be described. On these the walking shaft 
entitle... és ee A is, for all practical purposes, a single heavy 
P shaft running across the machine, athough 
for convenience of manufacture and shipping 
it is made in three sections bolted together. 
On the Rapier, however, the eccentrics are 
carried on hollow stub axles mounted in the 
framing of the superstructure to relieve 
bending loads upon the long walking shaft, 
due to possible distortion of the super- 
structure during the walking operation. 
The shoes are attached to the elongated 
eccentric strap by means of a special joint 
to allow for articulation or movement 
in any direction when walking over uneven 
ground. This “ankle joint,” as the makers 
call it, is connected to the centre of the 
shoe so it is obviously possible for the shoe 
to rotate around the joint in any direction ; 
therefore, to keep the shoes parallel with the 


FIG. 28—WALKING MECHANISM OF THE RAPIER MACHINE longitudinal centre of the machine, the 
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upper side of the shoe is fitted with a 
triangular shaped structure which engages 
with a correspondingly shaped framework 
on the superstructure (see Fig. 28). 

The walking action is similar to that of the 
‘“‘ Monighan ” as far as the lifting action by 
means of the eccentric motion is concerned. 

When the gear of the walking shaft is 
engaged by means of its appropriate clutch 
and power is applied to the shaft, the eccentric 
lowers the shoe on to the ground. As the 
eccentric continues to rotate, further move- 
ment of the strap is prevented by the link 
connected to the top of the strap and ,the 
superstructure. The base is then first lifted 
and tilted then dragged backwards the length 
of the walking stride or step after which, as 
the eccentric continues to rotate, the base is 
lowered and the shoes lifted to complete a 
cycle of operations. 

Two sizes of Rapier machines are in pro- 
duction, the “ W 90 ” and “ W 150,” and three 
more are listed, all in accordance with the 
table on page 408. 

(To be continued) 


— 


British Standards and Steel 
Economy 


THE Codes of Practice Committee and the 
British Standards Institution have made pos- 
sible a considerable advance in the economical 
design of steel or reinforced concrete structures 
by the publication this year of Codes of Prac- 
tice for the use of structural steel and reinforced 
concrete in buildings* and the revision of the 
British Standard specifications for the use of 
steel in buildings and for structural steel. 
These codes and revised standards have been 
prepared by committees of experts in their 
respective professional and industrial fields, 
amended in the light of comments received on 
the drafts and finally approved by the pro- 
fessional institutions and the industrial and 
Government bodies concerned. Their general 
adoption may be expected to yield consider- 
able savings in steel used for buildings. 


STRUCTURAL STEEL 


The major recommendations for the use of 
structural steel in buildings are given below. 

Materials.—Mild steel to the revised B.S. 
15 (1948) (i.e., with a guaranteed yield point) 
and high tensile steel to B.S. 968, as well as to 
B.S. 548, are recommended, and provision is 
made in the Code for the use of other steels. 

Design.—Semi-rigid frame designs are en- 
couraged. Provision for unconventional design 
is made in the Code, subject to full-scale 
deflection and loading tests, proving that the 
structure will sustain twice the sum of the 
dead and superimposed loads before failure. 

Minimum Thickness of Metal_—Except for 
built-up columns in multi-storeyed buildings, 
the minimum thickness of steel has been reduced 
from }in to }in in the Code. The Standard, 
however, requires @ minimum of ¥in in con- 
struction exposed to the weather. Both Code 
and Standard permit smalier thicknesses where 
special provision against corrosion is made. 

Permissible Stresses.—Axial stress in tension 
is raised from 8 to 9 tons per square inch for 
mild steel to B.S. 15 (1948), and from 0-56 
to 0-59 of the yield point stress for other steels 
with a guaranteed yield point. 

Tension and compression in bending are 
raised from 9 to 10 tons per square inch for 
mild steel to B.S. 15 (1948), and from 0-63 to 
0-65 of the yield point stress for other steels 
with a guaranteed yield point (all less 5 per 
cent for plate girders). 





*British Standard Codes of Practice CP.113 (1948).— 
“The Structural Use of Steel in Buildings”; and 
CP.114 (1948).—‘‘ The Structural Use of Reinforced 
Concrete in Buildings.” British Standards Institution, 
London. 7s. and 5s. respectively. 

British Standards 449 : 1948.—‘‘ The Use of Struc- 
tural Stee) in Buildings” ; and 15 : 1948.—* Structural 
Steel for Bridges, &c., and General Building Construc- 
tion.” British Standards Institution, London. 6s. 
and 2s. respectively. 
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Axial stresses in struts are slightly increased. 

Simple shear is raised from 6-0 to 6-5 tons 
per square inch for mild steel to B.S. 15 (1948). 
Combined shear and bending are slightly in- 
creased for slenderness ratios between 80 to 
170. 

Resistance to Horizontal Forces.—Moment 
connections (rigid joints) are now permitted as 
well as bracing. 

Rivets and Bolts in Double Shear.—An in- 
crease of 25 per cent is permitted in the bearing 
stress on all interior plates. 

Angle Struts._—A new section gives permissible 
stresses in single and double angle struts with 
various end connections. 

Filler Joists—A new section has been added, 
allowing for continuous beam design and in- 
creased stresses for concrete cover up to 3in 
thick. 

The above increases in permissible stresses 
have necessitated some modification of certain 
other requirements, notably : permissible 
wind overstress, reduced from 33} per cent to 
25 per cent; deflection of beams, limited to 
1/5, Of the span, and web thickness in plate 
girders, limited to 1/1.) of the depth instead of 
1/180th. 

Both the Code and the Standard for struc- 
tural steel point out the need, in the interests 
of economy, to design not merely within the 
limits of permissible stress at the critical section, 
but as nearly as possible to the limiting stress 
in all parts of a structural member. 


REINFORCED CONCRETE 


The major changes recommended in the 
Reinforced Concrete Code concern maximum 
permissible stresses. The recommended maxima 
are :— 

On 1 : 2: 4 concrete with a 28-day works 
compressive strength of 3000 Ib per square 
inch, with corresponding increases for higher 
strength concretes: in direct compression, 
760 lb per square inch, and compression in 
bending, 1000 lb per square inch. On mild 
steel complying with B.S. 785: tension in 
bending and compression in column bars, 
18,000 lb per square inch. On other steel 
complying with B.S. 785 or B.S. 144 and having 
a guaranteed minimum yield point: tension 
in bending, half the guaranteed yield point 
but not more than 27,000 lb per square inch ; 
compression in straight column bars, half the 
guaranteed yield point, but not more than 
20,000 lb per square inch. Butt welding of 
mild steel bars is permitted. Flat slab con- 
struction is covered. 


NEED FOR CO-OPERATION 


It is evident that the realisation of the 
potential economy in these very considerable 
voluntary efforts on the part of the structural 
engineering profession and industry depends 
upon the intelligent support of licensing 
authorities and of architects, engineers and 
designers acting on behalf of steel consumers. 
A lead in this direction has been given by the 
Ministry of Health, which has asked local 
authorities to approve plans based on the 
revised B.S. 449 as complying with their 
building by-laws regarding structural strength 
and stability. Government bodies and national- 
ised industries have also been asked to adopt 
the new standards for their work; and the 
Ministry of Works has expressed its support 
by a decision that, as from October 1, 1948, 
all construction involving the use of more than 
25 tons of steel and requiring a licence from 
that Ministry must, wherever possible, comply 
with the new standard and codes of practice. 


——— 


Trafalgar Square Fountains 


FLOODLIGHTING and the reappearance of 
fountains in Trafalgar Square should combine 
to produce a ular setting for Nelson’s 
column and the memorials to Admirals of the 
Fleet Lord Jellicoe and Lord Beatty. It will 
be recalled that a start was made in 1939 on 
the original memorial scheme to the designs of 
the late Sir Edwin Lutyens. When work was 
suspended at the outbreak of war the new inner 
basins of Portland stone had been built and a 
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certain amount of engineering work had bee, 
done. Recently it was announced by the 
Ministry of Works that the reconstrucsion of 
Trafalgar Square has been completed. 
Engineering interest in the scheme centres 
around the arrangements for floodlighting «nd for 
the supply for the fountains, which use newly six 
times as much water as the old fountains. ‘The 
electrically driven pumps, switchgear and 
control equipment for the water displays and 
floodlighting are installed below pavement 
level in a reinforced concrete pump house and 
control room measuring 50ft 9in by 15ft 6in, 


Water DISPLAYS 


The main jets of the fountains are 1] {in jy 
diameter and the system is designed to ihrow 
water to a height of more than 80ft iinder 
favourable weather conditions. There aro six 
smaller jets of 3in diameter surroundiny the 
main jet to give the impression of a “ Prince of 
Wales’ feather ”’ from all angles of view. 

Each basin has a capacity of 50,000 gallons, 
which was filled initially from the Metropolitan 
Water Board’s mains. This water is recircu-. 
lated and filtered by the pumps and filtration 
plant installed in the pump house. The only 
water taken from the mains is the relatively 
small quantity required for the mist sprays 
fitted to the ornamental bronze groups. 

Separate centrifugal pumps, each driven hy a 
direct-coupled squirrel-cage induction motor, 
are provided to serve the different functions of 
the water display. Water for the central jets 
is supplied by a pump capable of delivering 
1400 gallons per minute against a head of 165ft, 
driven by a 100 h.p. motor. A second pump 
with a capacity of 1400 gallons per minute 
against a head of 140ft is driven by an 82 h.p. 
motor to supply water for the cascades. Finally, 
water for the ornamental bronze = groups 
(excluding the mist sprays) is provided by a 
pump designed to deliver 1200 gallons per 
minute against a head of 140ft when driven by 
a 71 h.p. motor. 

Electrical and mechanical interlocks ensure 


‘that the first and second pumps cannot run 


together. This arrangement provides that 
when inclement weather conditions make it 
undesirable to run the central jets, the cascades 
come into operation and maintain continuous 
flow of water in the basins. The three pum) 
motors are fitted with “‘ direct-to-line ” starters 
having no-load and overload protection and 
emergency push button contacts. 


FLOODLIGHTING 


There is provision. for a possible range of 
four colours in the floodlighting scheme, with 
arrangements for automatic colour chenging 
every thirty seconds, when more than one colour 
is used. 

For illwninating the outer and central bowls 
of each fountain use is made of heavy-duty 
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marine floodlighting fittings having a beam 
angle of 34 deg. and using 200-W general-service 
lamps. For the top bowl special shallow fittings 
with a high-intensity 30-40 deg. beam were 
designed and made by the Engineering Division 
of the Ministry of Works. This design of 
fitting consists of a trough-shaped shell with a 
thick perspex window in lieu of plate glass. 
Two short 8 bends at either end of the fitting 
serve the general purpose of providing ventila- 
tion and waterproof cable entry. These fittings 
are designed to take either 500-W or 1000-\V 
general-service lamps or line filament lamps. 
The colour-changing mechanism for the 
fountain floodlights consists briefly of a voltage 
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yeguiator transformer, giving regulation from 
s0V to 230V, connected through suitable 
raring to two-pole, two-way selector switches, 
the whole mechanism being driven by an electric 
motor. Each of the two selector switches 
wntrols the operation of two single-pole con- 
tactors, the sequence of events in the time cycle 
being summarised in the table on page 410. 
On the first circuit the voltage rises from 
50V to 230V in ten seconds through the voltage 
reguiator ; then contactors operate to apply 
mains voltage (230V) to this circuit. During the 
next ten seconds the regulator is driven, on open 
circuit, to the low-voltage position, whereupon 
the second colour comes into operation, rising 
io full brilliance in the third ten-second period. 
hus the full brilliance of each colour is main- 
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tained alternately for a period of twenty seconds. 
This supply system can feed a working load of 
24kW. 

Supply for the whole pumping and flood- 
lighting installation is taken at 11kV from the 
St. Martin’s Lane sub-station of the London 


‘Electricity Board. The high-voltage switch 


gear consists of a ring main unit with overload 
and earth leakage protection for the main 
transformer, which is a naturally cooled 
300-kVA, three-phase unit, stepping the supply 
voltage down to 410/230V. 

The main control board comprises ironclad 
switch fuses connected to a bus-bar assembly 
and mounted on an iron framework to form a 
unit which is divided into power and lighting 
sections which are separately metered. 


Commercial Motor Transport Exhibition 


No. 1V—(Continued from page 389, October 15th) 


E conclude below our account of some 
of the exhibits at the recent Commercial 
Motor Transport Exhibition. 


TRANSPORT VEHICLES (DAIMLER), Lrp. 


The chief attractions on the stand of Trans- 
port Vehicles (Daimler), Ltd., of Coventry, 
were undoubtedly the new ‘‘C.D.650” passenger 
vehicle chassis (Fig. 16) and a_ beautifully 
sectioned front-end of this chassis, comprising 
the engine, gearbox and controls. 

The chassis exhibited was the 8ft wide 
overseas version. A new 10-6-litre direct- 
injection six-cylinder design of oil engine is used 
on the ** 650” chassis. This unit is governed 
between 350 r.p.m. and 1700 r.p.m., and has a 


is claimed to absorb only 2 h.p. at 2000 r.p.m. 
when pumping at 1000 Ib per square inch 
pressure. Circulating power on ordinary 
running is negligible because it only operates 
under pressure when the brakes or other servo 
mechanisms are actually in use. Dual hydraulic 
accumulators, which can be seen on the chassis 
frame in Fig. 16, contain rubber bags, which 
are initially inflated by air pressure to 400- 
500 lb per square inch pressure. Hydraulic 
fluid is passed into the accumulator and is 
immediately subjected to this pressure, thus 
creating a working pressure as soon as the 
engine is started and the pump begins to rotate. 
At the upperworking pressure of 1200 lb per 
square inch, a cut-out valve cuts in and by- 





Fic, 16-**650"' PASSENGER VEHICLE CHASSIS—DAIMLER 


maximum torque of 445 lb-ft. Maximum 
output is 123 b.h.p.; the bore and stroke are 
bin by 53in. An unusual point is the disposition 
of the timing gears at the flywheel end of the 
engine. The cylinder block and crankcase 
are cast integrally and a very compact layout 
has been achieved. Pre-finished, push-in 
liners are fitted, which can be removed or 
renewed without removing the engine from 
the chassis. A photograph reproduced in 
Fig. 18 shows the cylinder head on the sec- 
tioned exhibit. In the foreground of this 
illustration will be noticed a servo pump 
mounted in the fuel pump drive, the function 
of which is described below. 

Operation of the brakes and epicyclic gear 
changes is effected hydraulically ; in addition, 
there is optional provision for hydraulic servo- 
assisted steering and for hydraulic operation 
of a sliding door. Space does not permit a 
description of the whole of the Lockheed 
accumulator hydraulic servo system, so we 
will only refer tothe pump, accumulator and 
steering servo. 

The hydraulic pump, referred to above, is 
& seven-cylinder radial plunger design, which 





passes fluid to the control valves and servo 
cylinders. Should the pump become inopera- 
tive, a large number of brake and gearchanging 
operations can be made from the residual 
accumulator pressure. Normally the hydraulic 
fluid is freely circulated, but operation of 
brake or gear pedals restricts the return port 
openings on the respective control valves, 
and allows pressure to be built up in the 
master cylinder or gear boost cylinder, as the 
case may be. 

In Fig. 17 are shown the cab controls on the 
model fitted with servo-assisted steering. 
The normal three-start worm and nut mecha- 
nism is used, but it is mounted in the upper half 
of the steering column. The lower portion of 
the nut supports a hollow shaft, connected to 
a swinging link, which in turn operates the 
steering rocker-arm shaft. The servo piston 
is integral with the bottom of the hollow shaft. 
Fluid on the underside of the piston is at all 
times subject to the accumulator pressure. 
Above the piston the fluid is controlled on an 
area twice that of the underside of the piston 
by a balance valve, operated by rotation of 
the steering wheel. When pressure in the 
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chamber above the piston is increased, the pis- 
ton movement is downwards ; when decreased, 
the movement is upwards. 


CrossLEy Morors, Lrp. 


There were several special vehicles designed 
for export on the stand of Crossley Motors, 
Ltd., Errwood Park, Stockport, including two 
single-deck, left-hand-drive chassis with 8ft 
overall width. The power unit for all the 
vehicles is the well-known Crossley 8-6 litre 
six-cylinder diesel engine, which is normally 
rated at 100 b.h.p. at 1750 r.p.m. 

Of particular interest was an exhibit of this 
engine, shown in supercharged form, whereby 
the power output is increased by almost 50 
per cent. As shown in our illustration, Fig. 
19, duplex Roots-type Marshall blowers are 
fitted on the right-hand side of the engine, 
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and are driven by triple V-belts at 1-7 times 
the crankshaft speed. The only modifications 
required to the standard engine are a lowering 
of the compression ratio ard alteration to the 
air-swirl characteristics. The company believes 
that in those countries where fast traffic is 
permissible, this engine will give the extra 
power required without extra bulk. Although 
not the first supercharged engine to be fitted 
to road vehicles, it can be claimed to be the 
first to be made as a production model by a 
British manufacturer. 


C.A.V., Lrp. 


For some time C.A.V., Ltd., of Acton, Lon- 
don, W.3, has been working on the design of a 
new fuel injection pump, and parallel with it 
a hydraulic governor, intended to give very 
close speed control, together with low-speed, 
surge-free and stall-free idling. The new 
pump and governor were exhibited for the 
first time at Earl’s Court by sectioned and 
Perspex demonstration models. 

When considering the design of a new pump, 
even with the increasing rotational speeds and 
high injection rates and pressures now called 
for, the working principle of the well-known 
C.A.V. pump was still considered to offer 
scope for meeting the requirements. The new 
pump was therefore designed to provide a 
more compact and robust unit, better pro- 
tection of the pumping elements by improved 
final filtration of the fuel, improved output 
balance between pump lines, and _ greater 
reliability. 

With the governor, the case was somewhat 
different. Investigation showed that whilst 
the well-known mechanical flyweight type, 
designed to give idling and maximum speed 
control only, had served well in the past, as 
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had the simple all-speed pneumatic unit 
operated by induction manifold pressure, it 
was apparent that with the trends in engine 
design already referred to and the consequent 
increased severity of the torsional oscillations 
at the pump drive, some revision of the basic 
design was necessary. For the passenger 


FiG. 18—SECTIONED HEAD OF 10.6 LITRE O1L ENGINE 


—DAIMLER 


vehicle, the desire to reduce the noise level 
called for a governor that would enable idling 
speeds to be reduced to as low as 240 r.p.m. 
without danger of stalling or surge. It was 
also realised that the liveliness of the oil 
engine was to a large extent dependent on 
the governor, and it was desirable that the 
“throttle * response should be improved to 
give something approaching a petrol engine 
** feel.” 

It was established that with the hydraulic 
system a speed range of from 250 to 2500 
r.p.m. could be dealt with comfortably. If 
this speed range is considered for a purely 
mechanical governor, it will be seen that the 
range of controlling forces is 100 to I, and if 
the governor is to be sufficiently powerful at 
idling, then the forces on the mechanism at 
maximum speed become extremely high. 

Attention was therefore turned to the 
development of a governor operating on hydrau- 
lic principles, which would provide ample 
power through the speed range with lightly 
loaded and well - lubricated moving parts. 
By virtue of its hydraulic actuation, such a 
governor is effectively isoiated from torsional 
oscillations, and it was natural that the fuel 
oil itself should form the fluid medium. 

The new pump, designated type “‘ N,”’ uses 
a diaphragm feed pump, because the balancing 
of the outputs from the individual pumping 
elements is a matter of importance, particu- 
larly in engines operating near the smoke 
limit. Unequal deliveries may mean the over- 
loading of one or more cylinders, with deteriora- 
tion in combustion, resulting in a dirty engine 
and shortening of nozzle life. The diaphragm 
type feed pump maintains a practically con- 
stant pressure in the injection pump gallery. 
Balance of output is found in certain cases 
to deteriorate in service, and this is due, 
almost invariably, to abrasion of the pumping 
elements and delivery valves following the 
ingress of dirt in the fuel. To give immunity 
from damage by dirt to the finely finished, 
high precision pumping parts, there is a final 
filter within the pump housing and immediately 
before the injection pump fuel gallery, integral 
with the pump body, as shown in Fig. 20. 
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With this arrangement, the main filter can 
conveniently be fitted on the suction side of 
the feed pump. 

In general layout the pump follows previous 
C.A.V. practice, in that the pump makes use 
of individual pumping elements for each 


engine cylinder, operated by “ in-line ’’ tappets - 


of. the  roller-follower 
type. 

Five sizes of pump 
housing are at present 


laid down, for 2, 3, 4, 5 or 6 elements. A range 
of element sizes is available in diameters of 
5, 6, 6-5, 7, 7-5, 8, 9, and 10mm. These ele- 
ments are of the same external dimensions and 
are interchangeable with one another in any 
pump housing. The stroke is standardised at 
9mm, and the maximum speed of the pump 
when using a cam profile suitable for direct 
injection four-stroke engines is 1500 r.p.m. 

Due to the reduction of overall length of the 
pump, and the consequent closer spacing of the 
camshaft bearings, it has been possible to 
obtain an appreciable increase of stiffness in 
the camshaft, which is an advantage as regards 
both performance and endurance. 

Fuel oil is fed to each element from a common 
gallery ; the stroke of the plunger is constant, 
but the effective pumping stroke is variable 
by means of a control helix on the plunger 
operating in conjunction with ports in the 
barrel. It is not proposed to detail this method 
of control here as it is now well known, but 
in the ““N” type pump the sleeves which 
rotate the pump plungers to vary the effective 
stroke, and the control rod which operates 
them, are provided with helical teeth. 

The C.A.V. ““H” type hydraulic governor 
has been designed to control variable speed oil 
engines up to 10 litres in capacity. Fig. 21 
shows the hydraulic circuit in diagrammatic 
form. It employs a novel “ inverted hydraulic 
amplifier,” whereby a small change in pressure 
in one part of the system produces in another 
part an opposite change of much greater 
magnitude. 

The ‘application of the hydraulic principle 
to the actual governor can be seen by reference 
to the diagram. The gear pump A picks up 
fuel oil from the fuel gallery of the injection 
pump and delivers it under pressure through a 
diffuser B to an amplifier chamber, from which 
the fuel oil escapes through the orifice in the 
amplifier piston C. The pressure drop through 
the orifice will set up an endwise thrust on the 
amplifier piston, depending upon the amount 
of fuel oil flowing, i.e., upon the gear pump 
speed, which in turn is proportional to engine 
speed, since the gear pump is directly driven 
from the camshaft of the injection pump. 
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The fuel oil, after passing through the ampli. 
fier piston is led to a servo piston D, where it 
moves the servo piston against the seryy 
piston spring E. This servo piston is coupled 
to the control rod of the injection punip, anq 
the movement referred to has the effect of 
moving the injection pump control rod towards 
the “‘open”’ position and so increasing the 
pump delivery. The pressure generated at this 
point is limited by the high pressure relief 
valve F. Excess of pressure causes fiiel oj] 


150 B.H.P. SUPERCHARGED DIESEL 
SSLEY 


to be released through this valve to the inlet 
connection of the gear pump. 

The end thrust on the amplifier piston, 
previously referred to, causes this piston to 
bear against the stem of the amplifier valve 
G, tending to open this valve. This tendency 
is resisted by the load on the control spring H. 
The control spring loading is varied by the 
control pawl J, which is keyed to the control 
shaft K, and operated by the accelerator pedal 
linkage through a lever L. Depressing the 
accelerator forces the outer plunger M towards 
the inner control plunger N, thus compressing 
the control spring H to increase the load on the 
amplifier valve. The amplifier valve will 
thus open at a pressure dependent upon the 


Fic. 20—FUEL INJECTION PUMP AND 
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control pawl position selected by the driver. 
The fuel oil which flows through this valve is 
led to the inside of the servo piston, where it 
acts to assist the servo piston spring FE in 
opposing the “‘ opening pressure ”’ and brings 
the servo piston to a state of balance, depending 
on the difference between the “ opening 
pressure ’’ and “‘ closing pressure.” 

This *‘ closing pressure ”’ is limited by the 
low pressure valve O, which opens under excess 
pressure and returns fuel oil to the inlet side 
of the gear pump. Also in communication 
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with the ‘‘ closing pressure ”’ is the idling valve 
p, This valve can allow fuel oil to escape to 
the gear pump inlet through slots in the idling 
yalve body, which are opened or closed by 
a collar on the valve piston. The idling 
valve is designed to give greater sensi- 
tivity under idling conditions than can 
be given by the amplifier alone, with the 
lower rates of fuel oil flow obtained at 
idling r.p.m. 

It will assist the explanation of the operation 
of the idling valve if we first study the governor 
lever Q. This is pivoted 
at its lower end. At 
the upper end it is 
coupled, through a 
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and also the engine speed, at a steady position, 
depending upon the adjustment. 

The actual speed of the engine, from idling 
to top speed, is selected by the position of the 
control pawl J, as determined by the accelera- 
tor pedal position and linkage. The governor 
will adjust the fuel supply to bring the engine 
speed to the selected value, subject, of course, 
to the limitation imposed by the maximum 
power available. 

The idling valve adjusting screw T, referred 
to as being carried midway on the governor 
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—+—— Decrease Fuel 





swing link R, to the 
gervo piston. The upper 
end also carries a drag 
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pump control rod. At 
an intermediate point 






Sy 




















the lever carries an D 
adjusting screw T, my 
ainst which the idling YA VY 
ive outer plunger U Yy CY 
bears. Thus the plunger Yn > yy 
U also has a motion —Yy 5 Yyy +f lke 
proportional to those lasVe a 
of the servo piston and YE U/) d 
control rod. Yy = Y Bh aca 
The two plungers P MA Y A 
and U of the idling ia & 
valve assembly are held U y 
apart by the outer g Y baw 
spring V, while the AIG YY CAT 
inner spring W_ is Yy YY = 
placed between the VY = 
inner plunger P and the GY 
governor housing, hold- Y 
ing both  plungers Y 


towards the governor 
lever and the adjusting 
screw. 

A small orifice 
through the inner 
plunger P allows fuel 
oil at ‘‘closing pressure”’ 
to fill the space between f 
the plungers, but re- Y 











f periahnne 


tld Z 
cn <: 


SSS 







fries NU 
PGi Dine 
NEeaS 7 Ve 
Aaa | © 


4s 
eg SyY 





Zi 





WY a 























LB BZ 


g 











stricts the passage of WEE. 


MULL 





fuel oil in or out of this 
space. In other words, 
a dashpot action is 
obtained. 

For rapid movement 
of the control rod, 
governor lever and outer plunger U, such as are 
usual under “idling” conditions, the restric- 
tion causes the fuel oil to be trapped between 
the two plungers and in consequence they move 
as one solid plunger. This gives the idling 
valve assembly a high momentary rate, such as 
is suitable to maintain steady idling. 

For slow movements and permanent changes 
of position, the fuel oil pressures on each 
side of the orifice can equalise themselves, 
due to the steady flow of oil through the orifice. 
In this case, since there is no hydraulic un- 
balance, the inner plunger P will take up a 
position which depends not only on the posi- 
tion of the outer plunger U, but also on the 
rate of the inner and outer springs W and V, 
since their loads must be equalised. 

The outer spring V has one half the rate of the 
inner spring W. Thus a permanent change of 
position of the outer plunger U will cause the 
inner plunger P to change its position by one- 
third of the movement of U. 

The effect of this is to reduce the effective 
permanent rate of the governor, so that for 
any change of load or resistance at idling, the 
resultant change of idling r.p.m. is small. 

Returning to the flow through the idling 
valve, it will be seen that a movement of the 
control rod and idling valve plunger towards 
the “ open ” position will allow the idling valve 
to move outwards, so that the inner plunger P 
closes off the slots. This restricts the flow of 
fuel oil through the valve, raises the “ closing ”’ 
pressure and brings the servo piston and con- 
trol rod back towards the “ closed ” position. 
Thus the valve tends to hold: the control rod, 
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FIG. 21—DIAGRAM OF FUEL PUMP HYDRAULIC GOVERNOR-—C.A.V. 


lever, is used to adjust the sensitivity of the 
governor at idling. 

The top engine speed depends upon the 
selected position of the control pawl J. The 
motion of this pawl is limited by a stop 
Y, both pawls being keyed to the control 
shaft K. 

Screw stops X and Y, bearing against the 
arms of the stop pawl, are used to set limits of 
motion. Screw X is set to allow the maximum 
r.p.m. desired, while Y selects the idling r.p.m. 
In actual practice, the latter screw is spring 
loaded. 
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Automobile Division, Institu- 
tion of Mechanical Engineers* 


I HAVE had the honour to hold the office of 
chairman of the Automobile Division for its 
first full year’s working, and during this time 
it has been my privilege to act as a member of 
the Council of the Institution. Iam very happy 
to be able to state that the practical procedure 
of amalgamation has been accomplished at all 
levels of Institution life with efficiency and 
with friendship. We all realise that this 
amalgamation was in some respects an experi- 
ment, and the conditions were wisely framed in 


a flexible manner ; this has enabled a satisfac -. 


tory organisation and a code of procedure to 
be built up during the year, and there can now 





*From a Statement by Captain Smith-Clarke, Chair- 
man at the Second Annual General Meeting of the 
Division, October 12th. 
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remain no doubt whatsoever but that the 
Automobile Division is well established. Mem- 
bers will be aware that one section of the 
annual report of the Institution which was 
formally adopted at the annual general meeting 
on March 19, 1948, was devoted to the Automo- 
bile Division. There is, therefore, no separate 
annual report of the Division for me to bring 
before you to-night for formal acceptance. 
I do feel, however, that it would be appropriate 
for me at this meeting to remind you briefly 
of some of the outstanding features of the year’s 
work, especially as this will be my last act 
as chairman before I have the very real pleasure 
of inducting my old friend, Mr. Pentony, into 
the chair. 

The Council of the Automobile Division has 
met regularly and has received reports from two 
of its sub-committees, namely, the Technical 
Committee, which is responsible for the drawing 
up of a suitable programme of technical papers, 
and the Registration Committee, which investi- 
gates the automobile qualifications of those 
members of the Institution who apply to become 
registered with the Automobile Division. All 
such applicants are, of course, already members 
of the Institution, but their particular experi- 
ence in automobile engineering needs to be 
assessed before it can be recommended to 
Council that they should be registered as mem- 
bers of the Automobile Division and thus have 
the right to the style of ‘‘ chartered automobile 
engineer.” 

Members will have been interested to receive 
recently Part I of the first volume of A.D. 
‘* Proceedings.”’ This includes several papers, 
complete with discussions and the authors’ 
replies. The work of editing and publishing 
two further parts is proceeding well and they 
will be completed and issued as the session 
progresses in rota with other Institution publica- 
tions. I must, however, ask your patience in 
this matter as the Institution publishes an 
increasing number of technical papers year by 
year which taxes the capacity of our printers 
to the full. The three parts together will 
present in a permanent form all the A.D. papers 
and the discussions on them for the first session. 
I am sure that all members -will have been 
particularly satisfied to note that it has been 
possible to retain the blue cover which will 
remind so many of us of the technical journals 
of the past years. 

Regarding membership of the Automobile 
Division, you will be interested to know that 
the present size of the Division is 3353. This 
is composed of 2838 corporate members, who 
are registered and have the right to the style 
of ‘‘ chartered automobile engineer ”’ ; 515 non- 
corporate members, who are enrolled and whom 
we hope will, all in due time, qualify for trans- 
ference to a higher class of membership within 
the Institution. There are, in addition, 403 
members of the late I.A.E., who are attached 
to the Automobile Division and who receive 
literature and attend meetings, but who are 
not at present members of the Institution. 
Special encouragement is being given to these 
young engineers to qualify as members at the 
earliest possible moment. Any corporate mem- 
ber present to-night who has such a young man 
on his staff, or knows of him, will be doing a 
service by encouraging him to persevere with 
the necessary study. Since the amalgamation 
119 corporate members of the Institution have 
been registered with the Automobile Division. 

These few remarks outline the main features 
of the work of the last twelve months, which 
I feel to have been generally successful. It has 
been a useful period of planning and of con- 
solidation, and I feel that we can look forward 
to the future with confidence. Great interest 
in the amalgamation has been shown by other 
professional institutions at home and overseas, 
and they rightly regard it as a test case. We 
are, therefore, building something here which 
may be of outstanding value in future years to 
engineers all over the world. 


—_——_»> —_——_ 


MorE Roorince aT WATERLOO.—A new roof, 
135ft long, is being erected at Waterloo Station, 
London, to cover the entire roadway and pavement 
leading from the station towards York Road. 












Trevithick Memorial 


A MEMORIAL to mark the birthplace of 
Richard Trevithick, the great engineer and 
inventor, was unveiled on Saturday afternoon 
last at Station Road, Pool, between Redruth 
and Camborne, Cornwall. The cottage there 
where he was born in 1771 was pulled down 
about 1880 and a house erected on its site ; the 
memorial has been placed on the edge of the 
road leading past this house, where everyone 
can see it. 

The memorial, which has been sponsored by 
the Cornish Institute of Engineers, is really 
the contribution of that body to the commemo- 
ration which took place on the centenary of 
Trevithick’s death in 1933, but unavoidably 
delayed. 

The chairman, Mr. W. H. Eplett, President 
of the Institute, after a few words explaining 
the origin of the memorial, invited Captain 
R. E. Trevithick, M.I.C.E., great-grandson 
of the inventor to unveil the memorial. He 
prefaced doing so by comparing the work done 
in Trevithick’s day with small resources and 
lack of scientific knowledge against the position 
to-day. When unveiled it was seen that the 
memorial consists of a block of Cornish granite, 
typical of the man it commemorates, and 
that it bears the following inscription : 


RICHARD TREVITHICK 
ENGINEER 
INVENTOR OF THE 
HigH-PREssvurRE STEAM ENGINE 
Born 
Ow Aprit 13TH, 1771 
In THE HOUSE THAT STOOD 
ON THIS SITE 


Drep 
On APRIL 22ND, 1833 
at Dartrorp, KEntT 


Tais MONUMENT IS ERECTED AS AN 
APPRECIATION OF THE GREAT INVENTOR 
AND His GIFTS TO THE WoRLD 


After a few moments to permit those present 
to inspect the memorial, the President called 
upon Dr. H. W. Dickinson, representing the 
Newcomen Society for the Study of the History 
of Engineering and Technology, which has 
assisted with the memorial, to deliver an eulogy 
on the great engineer, of which the following 
is an abstract. 

We are assembled here to-day to do honour 
to the name and memory of Cornwall’s most 
famous son in the domain of engineering— 
Richard Trevithick—who was born near this 
spot on April 18, 1771. The monument that 
has just been unveiled by his great-grandson 
records the fact for this and future generations. 
Trevithick gave to the world a host of inven- 
tions perhaps the most notable among them 
being the high-pressure steam engine which 
in his hands was the forerunner of the railway 
locomotive and the steam coach on common 
roads. I need not dwell on the enormous 
changes economic, social and even political 
that have followed. Single-handed as he always 
preferred to be, he did not succeed in bringing 
all his inventions to fruition; he was almost 
forgotten and died in poor circumstances, 
while others were given the credit which rightly 
should have been his. However, I am satisfied 
that the present generation of engineers has 
done, and is doing, justice to his memory, 
for besides our efforts to-day there exists that 
magnificent statue at Camborne, unveiled in 
1929, for all the world to see. 

Considerable doubt has existed as to the 
exact spot where Trevithick was born, for 
there have been several claims to be the place ; 
but I am pleased to say that Mr. William A. 
Michell, with his local topographical knowledge 
and with the aid of a photograph dating back 
to 1871, came to the conclusion that where we 
are assembled is the very spot. Neither he 
nor I—who have also examined the evidence— 
is going to dogmatise. The cottage that existed 
here in 1771 was pulled down about the year 
1880, when the house that we now see was 
erected on or near the site. 

When the boy was six years old, a great 
event happened in Cornwall, and that was the 
coming of Boulton and Watt, with the latter’s 
separate condenser engine, the consumption of 
fuel of which was between one-third and one- 
fourth of that, doing similar work, of the 
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atmospheric engine which was then in use for 
draining the mines. A new era for the Duchy 
dawned, for the depth to which mining could 
be prosecuted was now doubled. The adven- 
turers simply could not do without the new 
engine and they had to employ it or give up 
working their mines. Consequently, there was 
a rush to install the new engine, so much so 
that in six years’ time twenty-one of them were 
erected and only one of the older type of engine 
was left at work. What an environment for 
such a boy as Trevithick in which to grow up ! 
At the same time, he waxed in stature and in 
bodily strength. We know little of his activities 
till he was about twenty-five, but by that time 
he had been in charge of, or engaged with 
Edward Bull, in the erection of ten engines ; 
his mental powers had matured and the harvest 
of his inventions began. Originality in inven- 
tion is most often concurrent with this time of 
a man’s life, and also is rarely if ever associated 
with a mind crammed with a store of book- 
learning. Such was the case with Trevithick. 
Out of the plunger pump and water-pressure 
engine, both reconstituted by him, arose the 
plunger pole pump. The idea of high-pressure 
water probably connoted in his mind high- 
pressure steam and from this we find emerging 
the high-pressure engine and its application 
to locomotion, both on common roads and on 
rails. It would seem also to have been the germ 
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of the Cornish engine. Alas, his energies were 
deflected from steam by a project that paralleled 
closely with his mining knowledge. He under- 
took by contract the job of tunnelling under the 
Thames, an ill-starred venture. While in 
town in 1808 he tried out the rail locomotive 
without enlisting any help to develop it. A 
severe attack of typhus fever laid him low in 
1810, and in the following year he was adjudged 
bankrupt. After he had got better he returned 
to Cornwall and was not long in getting into 
the swim again. For really high pressures, none 
of the boilers then in use was suitable and the 
single internal fluid cylindrical boiler was the 
result. I am not going to be dogmatic about 
it, but I give the credit for it to Trevithick, 
although there were other inventors on the 
same trail, such as Oliver Evans in the U.S.A. 

Once again Trevithick went off the deep end, 
this time to prosecute silver mining in Peru, 
where water, as elsewhere, was the miner’s 
bugbear. After an eleven years’ absence from 
England he arrived in Cornwall with what he 
stood up in in October, 1827. He started life 
again, but he had missed his opportunity ; 
others had developed the Cornish engine during 
his absence, and the rest of his life was spent 
always inventing, but never maturing his ideas. 
He was scheming a high-pressure tubular boiler 
when he died in Dartford, in Kent, April 
22, 1833. 

In common with engineers at that time, he 
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had little theoretical knowledge, but his insight 
into a mechanical problem amounted almog, 
to intuition. While others deliberated, |e acte, 
and put his ideas into execution with retiarkab|. 
practical ability and with astonishing s) wed, hy; 
one idea followed another so fast that !o neve 
found time or inclination for the dru:lgery of 
perfecting them. Even had he had a Boulton 
as did Watt, I doubt whether his genius coy; 
ever have been harnessed effectively. He was 
ever the daring pioneer in fields proviously 
unentered ; in short, he was before his time, ~ 

The President then formally handed oye 
the memorial to the chairman of the Cxnborne 
and Redruth U.D.C., Councillor Pascoe, fo, 
safe keeping. 


—~- 


Hoover Factory at Merthyr 
Tydfil 


A Factory has been built at Merthyr Tydfil by 
Hoover, Ltd., forthe manufacture of anew house. 
hold electric washing machine. This factory, 
which covers an area of some 85,000 square feet, 
and provides employment for more than 70 
hands, was formally opened on Tuesday, 
October 12th. With the present staff and equip. 
ment, some 2000 machines are being produced 
weekly, although the ultimate planned output, 
with an increased labour force, is in the region 
of 5000 machines a week. 

In the factory—a large, single-storey building 
—the plant has been laid down to give astraight. 
forward production flow from the raw materials 
store to the final testing and packing of the 
finished machines. The component manu- 
facturing and assembly lines are arranged to 
give an even flow of finished parts and units to 
appropriate points on the final assembly line 
in the centre of the main floor. Simplified 
tooling and special fixtures are widely used to 
eliminate so far as is possible the necessity for 
skill on the part of operators. 

At the end of the final assembly line each 
completed washing machine undergoes 4 com. 
prehensive series of tests in a specially designed 
automatic testing unit. The machine bowls are 
first filled with a measured quantity of water, 
and a small trolley on which they are mounted is 
then coupled to a conveyor chain, which is used 
to draw them through the testing unit. 
Arranged transversely across the top of the 
testing unit, and moving along its length at the 
same speed as the conveyor chain, is a series of 
bars. Each bar incorporates a number of 
tappings corresponding to the various voltage 
ranges for which the washing machines can 
be supplied. As a machine to be tested is 
placed on the conveyor its motor is coupled to 
the appropriate tapping on the overhead bar. 
Prior to entering a covered section of the testing 
unit the current is automatically switched on 
and remains on until the machine passes out 
of the other end of the unit. The speed at 
which the machines pass through the test unit 
can be varied as required to give up to thirty 
minutes’ running time. At the end of the 
running period and before leaving the testing 
unit, a comprehensive electrical test is auto- 
matically applied to each machine. Machines 
are then examined for possible leakages and, 
after being emptied and dried, are packed for 
despatch. 

Like other firms starting up light engineer- 
ing establishments in the former distressed 
areas in South Wales, Hoover, Ltd., found there 
was an almost complete lack of skilled labour 
in the area. To overcome this a nucleus of 
skilled operators and executive staff was 
seconded from the parent works. In _ this 
connection the firm was particularly fortunate 
in that it had facilities for providing the 
primary lay-out and tooling for the new works, 
and staff which, during the war years, had 
extensive experience in training unskilled labour. 
With the organisation fully planned, the plant 
laid down and tooled, a nucleus of skilled p2t- 
sonnel has been able to make rapid headway 
in getting production into full swing with the 
use of simplified tooling and extensive breaking 
down of operations. ; 
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Production of Small Petter Oil 
Engines 


Av the invitation of Associated British Oil 
Engines, Ltd., we recently made a brief tour 
of its factory at Staines which has now been 
jaid down for the mass production of a new 
range of small Petter oil engines. This factory 
has been re-equipped and full-scale production 
started in less than nine months, At present 
some 500 engines are being produced weekly 
and it is planned to treble this number by the 
end of next year. 

The new engines, known as the ‘‘ A.V.” type, 
are made in two models with single and twin 
cylinders. The smaller engine develops 3 b.h.p. 
at 1000 r.p.m., 4 b.h.p. at 1200 r.p.m., and 
5b.h.p. at 1500 r.p.m. The twin-cylinder model 
develops 6, 8 and 10 b.h.p. at 1000, 1200 and 
1500 r.p.m., respectively. The engines are 
of the cold-starting, totally enclosed, four- 
stroke, airless-injection type, and have a bore 
of 80mm with a stroke of 110mm. Many of 
the component parts of the two engines are 
common to both and this feature, in addition 
to assisting in their economic production, 
is also of benefit to users when arranging stocks 
of spares. 


THE MACHINE SHOP 


The main machine shop covers a floor area 
of some 30,000 square feet, and in it the machine 
lines are laid down to provide an even and 
continuous flow of components. In setting out 
this shop eight primary machine lines have been 
laid down with a separate group of general- 
purpose machines for producing the smaller 
components. On the machine lines the lighter 
components are passed from machine to machine 
in stillages or on special racks, and the heavier 
components, such as cylinder blocks, cylinder 


whilst the individual operations are carried 
out on alternate machines along the line. 

A number of special-purpose machines have 
been designed and built by the company to 
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also been built for simultaneously boring and 
finishing, to within 0-0012in, the bores for the 
crank, camshaft and oil pump in the single- 
cylinder crankeases. There is also a four- 
station indexing fixture fitted on a standard 
drilling machine with a multi-spindle head, 
which is used to drill seventeen holes in cylinder 
heads. 

From the machine lines all parts are passed 
through a de-burring and cleaning section 
before passing into the view room for final 
inspection. It should be mentioned here that 


in addition to a strict control exercised over 
all ‘incoming raw materials 


and purchased 
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simplify and speed the production of engine 
component parts. A considerable amount of 
special tooling has also been developed for use 
on standard machines to increase their rate of 
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heads and crankcases, are moved between 
operations on a roller conveyor system integral 
with the machine line. On the machine lines 
for such parts as connecting-rods, which are 
common to both types of engines, the parts 
pass along adjoining machines for the various 
operations. With crankshafts, camshafts, &c., 
where two sizes are involved, operations common 
to both are performed on the same machine, 





output. Among these machines is a four- 
way drilling machine designed to drill 
simultaneously forty-eight holes in four 
faces of the engine crankcase. Two jigs 


of the pneumatic clamping type are supplied 
for use on this machine. One jig is used for the 
twin-cylinder crankcases, and the other for 
drilling the single-cylinder crankcases. A 
five-spindle, double-ended boring machine has 
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standard parts, constant quality control is 
maintained by patrol inspectors in the machine 
sections. 


ENGINE ASSEMBLY DEPARTMENT 


Adjoining the machine shop is the engine 
assembly department, a corner of which is 
shown in the photograph we reproduce. The 
engines are assembled on a roller track which is 
divided into stations. By the system laid down 
the operators at stations along the main track 
are fed with sub-assemblies by operators 
assembling components at adjoining stations. 
For the sub-assembly work a number of special 
machines and fixtures have been developed 
to speed the work and ensure a consistent 
standard of units. The extensive use of power 
tools and elimination of any necessity for 
operators to lift heavy parts does much to 
reduce fatigue and speed assembly. 

At the end of the main assembly line the 
standard engines pass straight into a test 
shop, whilst engines to be fitted with special 
equipment are diverted on to a side track for 
the addition of clutches, radiators, &c., prior 
to being passed on for test. In the course of 
a stringent test the engine temperatures, fuel 
consumption, exhaust conditions, oil pressures 
and output are checked, and each engine com- 
pletes its test by running a specified period on 
10 per cent overload. When tests have been 
completed the engines are returned on roller 
tracks to the far side of the assembly shop, 
where they are cleaned and painted before 
being passed out-to the despatch department. 


-——_——>———_——_ 


British SUBMARINES FOR PortuGaL.—One of 
three submarines sold to Portugal by the Admiralty 
—H.M. submarine “‘ Saga ’—was transferred to the 
Portuguese Navy at Gosport on October 11th. 
She was renamed “ Nautilo” and will sail for 
Portugal on October 26th. H.M. submarine 
‘* Spearhead,” renamed the “‘ Neptuno,” has already 
been handed over and sailed for Lisbon on October 
4th. The third vessel, H.M. submarine “ Spur,” is 
to be renamed the ‘‘ Narvel,”’ and is expected to sail 
in December. The three ships are “S”’ class sub- 
marines, which rendered outstanding wartime 
service with the Royal Navy. 
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REBUILDING LONDON 


WE hope those of our readers who are not 
Londoners, who live at a distance from that 
great metropolis, and know little about it 
or who live in lands across the sea and know 
no more of London than its name, will forgive 
us if for a short term we become parochial. 
For our offices are situated in the centre of 
London, and, however widespread in fact 
our interests are, we cannot help but have a 
special. concern about our own city. Nor 
have we any sense of shame in dilating upon 
a subject that is of direct interest only to a 
proportion of our readers. For London, 
after all, is not only the capital city of Great 
Britain, but the central city, too, of a great 
Commonwealth of peoples. Surely it is right 
that those who live in such a city should feel 
it their responsibility to criticise its present 
state, to discuss and, if necessary, seek to 
amend proposals designed to improve it, 
to do, in fact, whatever lies in their powers 
to make London a place better fitted than 
ever to be the greatest city of the world ? 

Londoners, we believe, pride themselves 
on their knowledge of the centre of the 
metropolis. They would not claim it to be 
as detailed as that of the taxi-man. But they 
would feel ashamed to be unable to find 
their way unaided from Trafalgar Square 
to St. Paul’s or from Charing Cross to 
Hyde Park Corner. Yet it is a fact that 
many a Londoner, however familiar 
he may be with the geography of what 
he is pleased to term “central ’’ London, 
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would find himself wholly at sea once he had 
crossed one of the bridges and penetrated 
amongst the buildings on the south side of 
the Thames. Nevertheless, owing to the 
curve of the river, this area is in reality 
the most central part of London. The 
shortest route, for instance, from the 
Palace of Westminster to the City lies 
directly across it. But this area, central 
though it is, has only three road bridges— 
Westminster, Waterloo and Blackfriars— 
to connect it with the northern bank. 
Perhaps it is for that reason that its modern 
development has lagged behind. As the 
County of London Plan puts it: “It is 
one of the great anomalies of the capital that 
while the river, from Westminster eastwards, 
is lined on the north side with magnificent 
buildings and possesses @ spacious and 
attractive embankment road, the corre- 
sponding south bank, excepting St. Thomas’s 
Hospital and the County Hall, should present 
a depressing derelict appearance, lacking any 
sense of dignity and order appropriate to its 
location in the centre of London and facing a 
great waterway.” It was not, of course, the 
authors of the London Plan who were the 
first to point out the anomaly. Almost since 
its creation in 1888 the London County 
Council has been fully aware of it. Indeed, 
it was that body which, by boldly deciding to 
erect its headquarters on the south side 
alongside Westminster Bridge, took, in 
the inter-war years, the first step towards 
putting the matter right. For at least twenty 
years and in the face of many discouragements 
that body has been discussing and developing 
its plans for the improvement of the south 
bank as soon as opportunity should offer. 
It is the plans of the L.C.C. for the redevelop- 
ment of the south bank, not a creation of its 
authors that the London Plan describes. 
Now with a suddenness that the General 
Purposes Committee of the L.C.C. can justly 
regard as “dramatic,” the Government, 
as is recorded on another page, has provided 
that opportunity that the L.C.C. has so long 
sought, and last Tuesday the L.C.C. decided 
to put in hand the work of clearing an area 
lying between Westminster and Waterloo 
bridges and extending back some two 
‘“ blocks’ from the river to York Road. 
The direct engineering interest of the scheme 
is not very great. It lies, indeed, almost 
wholly in the extension of the embankment, 
to encroach some 110ft into the river, for 
a length of 1700ft from the County Hall 
to Waterloo Bridge. But it seems 
unlikely that any serious difficulties will be 
encountered in carrying out the work apart 
from those of obtaining the necessary mate- 
rials, of planning the work in detail and of 
carrying it to completion in the relatively 
short time available before the 1951 Festival. 
But engineers, particularly those familiar 
with London, will, nevertheless, await with 
interest the publication of more detailed 
plans than those at present available. 

The work now to be carried out amounts, 
of course, to no more than a rather small first 
stage in a widespread process of reconstruc- 
tion that, if the County of London Plan is 
ever completely realised, will eventually 
extend right along the south bank as far as 
London Bridge. Under the provisions of 
that plan all the railway bridges will dis- 
appear from that length of river, a road 
bridge will replace the existing railway 
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bridge at Charing Cross, and there will be 
another new road bridge near the Temple. The 
whole area back from the river on th south 
as far as the Elephant and Castle will }, 
rebuilt, while at the same _ time high 
level railways will disappear. There jg 
obviously plenty of scope in these later pro. 
visions of the Plan for the work of engineers. 
But many of the proposals, as, for instance, 
those for the removal of the railway bridges, 
are bound to prove controversial, and it wil) 
be difficult to reach a decision upon them, 
It is fortunate then that for the work imme. 
diately envisaged no such difficult decisions 
are involved. It is true that the railway 
to Charing Cross passes directly through the 
area which is the subject of development, 
But the work can be done in such a way that 
allowance is made for the possible future 
rebuilding of the bridge as a structure for 
road instead of rail traffic. 


SAND AND GRAVEL PITS 

Ir is quite surprising to learn how many 
are the matters that have to be taken into 
account when the subject of the exploitation 
of sand and gravel deposits comes to be 
studied. In drawing up its Report on Sand 
and Gravel for the Ministry of Town and 
Country Planning the Advisory Committee, 
under the chairmanship of Mr. A. H. § 
Waters, whose findings we reported last 
week, has had to take into account such 
various factors, amongst others, as the 
effect on local amenities of digging for 
gravel ; damage to agricultural pro. 
duction—a consequence of the fact that 
“the best areas for gravel working 
and market gardening in large measure 
coincide ’’; the encroachment upon gravel 
lands of urban development ; the possible 
effect upon water supplies through the 
lowering of water tables ; pollution of water 
supplies ; the possibility that river banks 
may be weakened by the excavations, leading 
to the risk of flood damage ; nuisance from 
mosquitoes breeding in waterlogged pits; 
and the inevitable conflict between gravel 
pits and other forms of land usage which has 
sometimes in the past upset the orderly 
planning of building or other development. 
But, wide though this field appears to be, 
we cannot help suspecting that the chief 
objection raised against the working of 
gravel pits is, and always will be that of the 
destruction likely to be wrought upon ameni- 
ities. Other arguments are often intro- 
duced, we suggest, with the object of 
reinforcing that main contention, and in 
the hope that such objective technical con- 
siderations may prove stronger than those 
based, with less apparent force, on the 
intangible matter of amenity alone. 

The main finding of Part II of the Report is 
somewhat surprising. When the County of 
London Plan was being prepared by Aber- 
crombie and Forshaw it was still possible to 
assume, in the absence of precise informa- 
tion, that resources of gravel in areas open to 
exploitation were abundant in the Greater 
London area. The report of the Advisory 
Committee reveals that that assumption 
was invalid. After allowing for areas which, 
on account of the peculiar fertility of their 
soils, ought not to be disturbed, the 
resources of gravel still available for 
working in the combined Western, 
Lea Valley, Eastern, South-Eastern and 
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Colchester areas are calculated to amount 
to some 216 million cubic yards. But as 
Greater London’s demand for gravel is esti- 
mated soon to reach an average of not less 
than 10 million cubic yards per year it is 
obvious that those areas can be expected to 
be worked out in the not very distant future, 
yess the working of undeveloped other 
areas is begun. Fortunately, in distinction 
to the areas named which have been .exten- 
sively worked there are others, notably in 
the Vale of St. Albans, which contain large 
reserves that have so far been scarcely 
touched. But the cost of working those 
reserves is likely to be higher. Moreover, 
transport costs have a large influence upon 
the final cost of the material to the consumer. 
It seems reasonable to presume, therefore, 
that prices will rise. It has further to be 
noticed that ‘‘ the high-level gravels of the 
Vale are generally inferior to the gravels of 
the river terraces.” How important that 
factor may prove is a matter for debate. 
But we doubt whether it is of significant 
consequence. For if the “ best’ is cheaply 
available engineers will naturally ask for it. 
But providing the quality of a material is 
not subject to erratic fluctuations engineers 
should be able to make satisfactory use of it, 
whether it is the “ best ” or only the “ second 
best.” It will be seen from the foregoing 
that if good use is to be made of the reserves 
available, if the working of certain areas is 
not, under the uncontrolled sway of the laws 
of supply and demand, to be disproportionate 
to the reserves therein, and if the deposits 
under agriculturally valuable land are not 
to be worked unnecessarily soon, much care 
must be devoted to orderly development. 
Naturally, in the circumstances, the Com- 
mittee has considered the possibility of 
bringing the industry under control. While 
rejecting ‘‘ detailed regulation by restricting 
workings in certain areas to the extent 
necessary to secure a predetermined output,” 
owing to the administrative and technical 
difficulties such a course would involve, it 
does very reasonably recommend a more 
limited planning control, which it is felt 
“would... offer the prospect of securing 
substantial advantages for a reasonable 
administrative effort.” 

But that the exvloitation of gravel beds 
should be carried out in an orderly way is 
not the only matter that interests the com- 
munities of Greater London. Undoubtedly, 
the possibility of harm being done to amenities 
through the working of gravel pits arouses 
more concern. Nor can it safely be 
argued that engineers as users of gravel need 
not be bothered by that factor. The Com- 
mittee, under the chairmanship of an engineer, 
takes a very different view. “If we have dwelt 
largely on the common objections to gravel 
working and the methods by which worked- 
out land may be reconditioned for beneficial 
use as part of the national estate, we have 
done so- because of our conviction that the 
gravel industry is vital to the national 
economic recovery and that uninformed 
criticism of its inevitably displeasing opera- 
tion is as dangerous as it is unfair.” Civil 
engineers, when completing a great hydro- 
electric or other work that alters the character 
of a country, are accustomed carefully to 
conceal for the future those scars that were 
inevitably apparent during the years whilst 
construction was in progress. The knowledge 
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that the country will be so “tidied up” 
often helps to weaken the arguments of 
those who oppose such schemes upon the 
ground of the disturbance of amenities. It 
takes longer completely to work out a gravel 
pit than to finish the construction of even 
an extensive civil engineering work. But 
even so, the certainty that when once worked 
out the land proposed to be made available 
for gravel workings would be reconditioned 
for a new use as a building site, a public park 
with ornamental waters, as agricultural 
land growing crops of some kind, or for some 
other useful purpose, instead of being left 
ugly, derelict and useless, would go at least 
some distance to meet the objections which 
are certain to be raised whenever such pro- 
posals are put forward. 


—_——_@—_—____ 


Obituary 
SIR PETER BOSWELL BROWN 


THE Sheffield steel industry has lost one 
of its distinguished members by the death 
of Sir Peter Boswell Brown, which occurred, 
as briefly announced in our last issue, on 
October 12th, at his home at Ranmoor, 
Sheffield. For fifty-seven years, until his 
retirement in 1945, he was in the service 
of Hadfields, Ltd., and for much of that 





Sir PETER 


BOSWELL BROWN 


long period was closely associated wih the 
late Sir Robert Hadfield in developing the 
practical use of manganese steel for industrial 
purposes. 

Sir Peter, who was the son of Mr. John 
Brown, an engineer of Greenock, was born 
in 1866, and received the earlier part of 
his education at Greenock and Woolwich. 
His engineering career started with an 
apprenticeship at the Erith ironworks of 
Easton and Anderson, and when that was 
completed in 1888, Sir Peter joined the 
staff of Hadfields, Ltd., as draughtsman 
and assistant manager. At the same time, 
he continued his education at the Applied 
Science Department of Sheffield University, 
where he took courses in metallurgy. A 
few years later, Sir Peter became works 
manager of Hadfields, Ltd., and in that 
position was largely responsible for the 
design and equipment of the company’s 
East Hecla Works. In 1904 he came to 
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London to take charge of the company’s 
interests there, but on the outbreak of war, 
in 1914, the board of Hadfields, Ltd., re- 
quested him to return to Sheffield to take 
over the general management of the Hecla 
and East Hecla works. Sir Peter joined the 
Board of Hadfields, Ltd., in 1909, was ap- 
pointed managing director in 1917, deputy 
chairman in 1930, and on the death of Sir 
Robert Hadfield, in 1940, he succeeded to 
the chairmanship of the company, in which 
position he remained until his retirement five 
years later. 

The progressive development of Had- 
fields, Ltd., is undoubtedly a testimony to 
the energy and skill of Sir Peter and to the 
loyal service which, in collaboration with Sir 
Robert Hadfield, he rendered during his 
long and active association with the com- 
pany. When Sir Peter joined the staff, 
Hadfields, Ltd., was a relatively small firm, 
employing about 400 men, but it has grown 
through the years to become one of the lead- 
ing steel and engineering concerns, employ- 
ing many thousands of workers in its various 
departments. Among Sir Peter’s many 
achievements during his career at Hadfields, 
Ltd., there may be mentioned the design 
and patenting of the first solid cast man- 
ganese steel switch for tramways, which is 
now used in many countries for tramway 
and railway permanent way, where working 
conditions are particularly severe. He also 
devoted a great deal of time to the develop- 
ment of the Hadfield system of manufac- 
turing armour-piercing projectiles. Nor 
should it be overlooked that the develop- 
ment of manganese and other alloy steels, 
mentioned above, necessitated new methods 
of manufacture and fabrication, with the 
success of which Sir Peter was closely 
concerned. 

Sir Peter Brown’s extensive knowledge 
of the steel industry was not confined to 
British practice, for he had travelled a 
great deal in the U.S.A., Canada and on 
the European Continent. He was always 
keenly interested in industrial developments 
in and around Sheffield and in the educational 
activity and social work of the city, and was 
at one time a Vice-President of the Sheffield 
and District Engineering Trades Employers’ 
Association, and a member of the manage- 
ment board of the Engineering and Allied 
Employers’ National Federation. He was 
also a member of the Council of Sheffield 
University and deputy-chairman of the 
Applied Science Department, and was a 
Justice of the Peace for Sheffield. At the 
time of his death he was still serving in these 
last-named offices, and was, in addition, a 
director of the Lilleshall Company, Ltd., 
and the Tinsley Rolling Mills Company, 
Ltd. Sir Peter was the second member of 
the firm of Hadfields, Ltd., to hold office 
as Master of the Cuclers’ Company of Hal- 
lamshire, to which distinguished position 
he was elected in 1930. He became a Mem- 
ber of the Insticution of Civil Engineers in 
1905, was an honorary Vice-President of the 
Iron and Steel Institute, a Past Vice-Presi- 
dent of the British Iron and Steel Federation, 
a member of the Institution of Mining and 
Metallurgy, and of the Royal Institution of 
Great Britain. Sir Peter received his knight- 
hood in the New Year Honours of 1945. 





F.E .F. DURHAM 


WE regret to have to record the death of 
Mr. Francis Edmund Ferdinand Durham, 
which occurred on Sunday, October 10th, 
at his home at 25, The Ridgeway, Westcliff- 
on-Sea. He was especially well known on 
account of his work in connection with 
London’s water supplies, as, until his retire- 
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ment in December, 1938, he had been, for 
many years, Mechanical Engineer to the 
Metropolitan Water Board. 

Francis Durham was born in South Africa 
in 1871 and was brought to this country 
when he was four years old. The earlier 
part of his education he received in London, 
and then he went to the Bradford Technical 
College. On the completion of his course 
there, he served an apprenticeship at the 
Central Marine Engine Works at Hartlepool. 
It was in 1892 that Mr. Durham began his 
work for the water supply of London, for 
in that year he joined the staff of the New 
River Company and under the direction 
of Mr. E. L. Morris, the pumping engineer, 
was engaged on the design and installation 
of new pumping engines and boiler plant. 
It is of interest to recall that the last and 
biggest scheme projected by that company 
was the Staines Communication Works, 
by which 12,000,000 to 16,000,000 gallons 
daily of water from the Thames were filtered 
at new works at Kempton Park and pumped 
through a 42in main to Cricklewood. 
From there the water was repumped to 
service reservoirs at Fortis Green, whence it 
flowed by gravity into the New River Com- 
pany’s area of supply. For that duty, eight 
triple expansion engines with the requisite 
boiler plant were necessary at the two 
stations, and although the contracts were 
placed by the New River Company, the work 
was not finished until the Metropolitan 
Water Board had been established. Under 
the Board’s scheme of staff reorganisation, 
Mr. Morris retired, and Mr. Durham was 
appointed engineer for the completion of the 
contracts. 

In 1908 Mr. Durham became resident 
engineer in charge of the Kempton Park 
Works of the M.W.B. About that time 
he was greatly impressed with work which 
had been done at the University of Illinois, 
on the testing of coal. As a result of some 
exhaustive experiments, between 1909 and 
1911, with a bomb-type calorimeter, Mr. 
Durham developed a technique for the repre- 
sentative sampling of fuel, thus enabling 
the Board to adopt a system of purchasing 
fuel on its calorific value. In 1914, Mr. 
Durham was invited to accept a new appoint- 
ment at the head office of the Metropolitan 
Water Board, whereby he became respons- 
ible to the Chief Engineer for the selection, 
specifications and management of all con- 
tracts for new machinery. In order te pro- 
vide a basis for his recommendations, Mr. 
Durham organised the systematic collection 
of information about the normal operation 
of all the Board’s pumping plant, and after 
collation and analysis, costs were obtained 
and tabulated under broad headings 
at monthly and annual intervals. By this 
means inefficiency was checked, accurate 
comparisons were obtained, and a reliable 
guide was available when the remodelling 
of a works had to be considered. 

No new work of any size could be started, 
of course, until after the 1914-18 war, but 
from then until the end of 1938, Mr. Durham, 
as the Board’s Mechanical Engineer, recom- 
mended a policy of continuous replacement 
of old, inefficient and unreliable machinery 
by new plant of greater power and higher 
efficiency. The new machinery installed 
under Mr. Durham’s direction included 
many types but, broadly speaking, may be 
classified as triple expansion inverted ver- 
tical pumping engines; steam turbines 
driving centrifugal pumps and generators, 
and oil engines driving either centrifugal 
or ram pumps. Our readers will recall the 
descriptions printed in our columns from 
time to time of many of the major machinery 
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installations undertaken by the Metro- 
politan Water Board, under Mr, Durham’s 
supervision, between 1920 and 1938. It is 
significant that during those years about 
17,000 w.h.p. was scrapped and replaced 
by new plant, with a capacity of approxi- 
mately 33,000 w.h.p., thus increasing the 
total installed w.h.p. from 42,000 to 58,000. 
As a result, the average energy consumption 
of the whole of the Board’s steam-driven 
plant, which in 1921 was about 45,000 
B.Th.U. per w.h.p. per hour, was reduced 
to 35,000 B.Th.U. by 1939. It may be 
added that in all new schemes for steam- 
driven machinery, Mr. Durham paid great 
attention to the design of the boiler plant 
and auxiliaries, realising that it was in the 
boiler-house that the chief economies could 
be effected. 

Mr. Durham was a Member of the Institu- 
tion of Mechanical Engineers, and of the 
Institution of Water Engineers. By the 
latter Institution, he was awarded, in 1930, 
the President’s Premium for his paper on 
“The Selection and Operation of Pumping 
Machinery for Waterworks.” 

The duties which Mr. Durham undertook 
in the twenty years in which he was the 
Metropolitan Water Board’s Mechanical 
Engineer were always performed quite 
unobtrusively. Although his work was 
confined to that done by the Board, his 
knowledge of pumping machinery was unri- 
valled, and Mr. Durham was known and 
regarded with high esteem by pumping and 
other engineers all over the country. His 
honesty of purpose and his charming and 
kindly disposition were quickly recognised 
by all who had dealings with him, and 
undoubtedly contributed in a large measure 
to the happy relations maintained by the 
Board with its contractors for engines and 
boilers. 


C. H. WOODFIELD 

WE have learned with deep regret of the 
death of Mr. Charles Henry Woodfield, which 
occurred in London on October 10th as the 
result of a motor accident. Mr. Woodfield 
had a wide circle of friends and acquaintances 
throughout the engineering industry, to 
whom he became particularly well known 
during the years in which he was the principal 
of the Woodfield Hoisting and Manufacturing 
Company, Ltd. 

Charles Henry Woodfield was born at 
Newport, Mon, in 1873, and was educated 
at Marshes Road School, Newport, and at 
the Newport School of Art and Technology. 
He also took courses of instruction at Uni- 
versity College, Cardiff, and University 
College, London. The first part of his prac- 
tical training was received in the works 
J. J. Cordes and Co., Ltd., Newport, where 
he had the opportunity to study the design 
and manufacture of rolling mill plant. From 
there Mr. Woodfield went as works manager 
to Howard Hyde and Co., Cardiff, a firm 
which was then engaged in the production of 
colliery winding engines, pumps and winches. 

In 1903, Mr. Woodfield came to London 
to take up an appointment as works manager 
of Henry Sykes, Ltd., and shortly afterwards 
he became general manager. Here, he took 
an active part in developing the company’s 
business in steam and electric pile-driving 
plant, pumps and hoists. Subsequently, in 
1921, Mr. Woodfield left Henry Sykes, Ltd., 
and founded at Samudas Wharf, Millwall, 
the business of the Woodfield Hoisting and 
Manufacturing Company, Ltd., for the manu- 
facture of electric luffing cranes, hoisting 
machinery of various kinds, and pile-driving 
and pumping plant. Several of the firm’s 
products incorporated Mr. Woodfield’s own 
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inventions, and he continued to take a lead; 
part in its affairs until the company wy 
reorganised and the business transferred t, 
Rochester in 1941. About five years ago 
however, Mr. Woodfield retired from actiy, 
participation in the business. 

Mr. Woodfield was an enthusiastic mombe 
of the Junior Institution of Enginecrs, ¢, 
which he was elected in 1906. He was chair. 
man of that Institution in 1918-19, was , 
member of its Local Sections Advisory 
Board, and contributed several papers so the 
“Junior’s” “Proceedings” on the 
“Mechanical Handling of Goods,” “ The 
Lifting and Shifting of Machinery,” anq 
kindred subjects, of which he had such 
extensive practical knowledge. Mr. \\ood. 
field was also a member of the Institution of 
Structural Engineers, and a member of the 
British Standards Institution’s comuuiittee 
on cranes. In addition, he had been q 
member of the Institution of Mechanica] 
Engineers since 1912. Lately his work for 
that Institution had included service on the 
Committee of Management of the Benevolent 
Fund. He became deputy chairman of that 
fund in the early part of the present year, 
a position for which that charming friendli- 
ness of manner which made him many 
acquaintances outside the circle of his inti. 
mates, his sincerity, and his constant 
thoughtfulness for others peculiarly fitted 
him. To everyone who came in contact with 
him his sudden death will come as a tragedy, 
Such men may not rise to the great heights 
to which others aspire. But for all that the 
world can ill spare them when they die. 


——_ 9 ——__———— 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


TRAIN SERVICE COMPARISONS 


Srr,—Following my communication on the 
above subject, published in THE ENGIveer 
of August 27th, I would like, with your per. 
mission, to supplement remarks previously 
made by dealing in greater detail with the 
design of a locomotive considered suitable 
for the passenger service under notice. 

[ estimated the sustained power necessary, 
and now, with the aid of the accompanying 
drawings, beg to submit a design for a steam 
locomotive which, in my view, would meet all 
requirements. 

The average sustained power output is, as 
already stated, 1927 ih.p., but 2715 i.h.p. 
must be maintained between station stops. 
To accomplish this with reasonable economy 
in fuel and water means an engine with very 
ample boiler capacity. 

A brief specification of my proposal is as 
below :— 

The ‘ Pacific’? 4-6-2 design is suggested. 
There would be three 18in by 28in cylinders 
and 78in coupled wheels. Larger wheels can- 
not be accommodated on account of the 
diameter of the boiler. 

I suggest poppet valves actuated by rotary 
cams. This is to obtain the largest openings to 
steam at short running rates of admission. 
With 6}in valves, I would obtain port openings 
equal to rather better than 10 per cent of the 
piston areas at cut-offs from 12} per cent, as 
@ minimum, to full gear. 

The boiler is of the radial stayed type, 
designed with a large grate area and also a 
large superheater of the triple element ‘‘ A” 
type. In connection with the efficient working 
of the latter, I have provided as much steam 
space as possible consistent with obtaining a 
reasonably free gas passage area through the 
tubes and flues. I use the American multi- 
valve throttle and two steam-collecting pipes. 
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These are each perforated for about 4ft of 
their length at the firebox end where they are 
ata maximum height above the water. 

The firebox is of steel, welded throughout, 
and is simplified by omitting a combustion 
chamber of questionable utility. The firebox 
heating surfaces are, perhaps, relatively small 
jn relation to the grate area. This will tend to 
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Redevelopment of the South 
Bank of the Thames 


Ar its meeting on Tuesday, October 19th, 
the London County Council approved plans 
and estimates for the immediate redevelop- 
ment of the South Bank of the River Thames, 
at a cost of about £2,000,000. The council 
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Tower, still so used, is to be left for the present ; 
the extension of the river wall from the nor- 
thern end of the County Hall’ to Waterloo 
Bridge, the improvement of Belvedere Road, 
and the erection of a concert hall on a site 
immediately to the north-east of Hungerford 
Bridge. It is planned to complete the whole of 
this work by June, 1951. No close estimate of 
the cost can be given until fully detailed plans 
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increase firebox temperatures, but the front 
end temperatures will not be excessive, due to 
the long tubes. The total gas area is 8-34 
square feet, equal to 12-8 per cent of the grate 
area. For so large a grate, this seems a good 
value. 

The steam pressure of 275 lb per square inch 
will give a rated tractive force of 41,000 Ib, 
and the factor of adhesion of 3-69 should be 
satisfactory with a three-cylinder engine. 

The main frames are of the plate type, 
because they are probably the best for the 
cylinder arrangement. They are of the Bulleid 
design. At the rear end a composite plate-bar 
construction is used on account of the large 
firebox and grate and ashpan; also to provide 
clearance for the Delta pattern trailing truck. 
The ashpan is of the hopper type and drench- 
ing equipment would be fitted. 

The engine would run on roller bearings 
throughout. 

Mechanical lubrication would be provided 
for the following :— 

Cylinders. 

Piston rods. 

Slidebars (multi-ledge pattern). 

All axlebox guides. 

Poppet valve spindles, 

rm we truck centre slides (Adams isiaie). 

Firebox bearers. 

The valve gear is totally enclosed with oil 
bath lubrication. 

All driving shafts are grease lubricated. 

Main drive for valve gear on axle has oil- 
bath lubrication. | 

Normally the only parts oil-can lubricated 
are the main and coupling rod crankpin bear- 
ings. * 

Brake gear and spring compensation are all 
grease lubricated. 

Further equipment includes :— 

Mechanical stoker. 

Table pattern shaking grate. 

Self-cleaning smokebox. 

Exhaust injector. 

Loco. valve pilot. 

Electric lighting. 


y. C. PouLtnNry 


Haverstock Hill, N.W.3, 
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has been asked by the Government to under- 
take the work. The opportunity has arisen 
in connection with the holding of a Festival of 
Britain in 1951 (the centenary year of the Great 
Exhibition of 1851) and it is the Government’s 
desire that the cleared site on the South Bank 
shall be made available for a central Exhibition. 
It has undertaken to do all in its power to 
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SOUTH BANK REDEVELOPMENT SCHEME 
make the necessary labour and materials 
available. The council has been asked to 
co-operate with the Government to the limits 
of its ability by carrying out the works pro- 
posed and making available the site for the 
Exhibition. 


THE New ScHEME 


The site affected by the immediate partial 
redevelopment is shown in an accompanying 
diagram. The work will involve the immediate 
clearance of the whole area between the County 
Hall, Waterloo Bridge, the river, and York 
Road, with the exception that the old Shot 


Steam Pressure, 275 lb per sq in 


Grate Area, 65-25 sq ft 


are prepared. An approximate estimate is 
£2,000,000, made up as follows :— 


£ 
Erection of concert hall 12,50,000 
Extension of river wall 750,000 


Improvement of Belvedere Road 75,000 


Preliminary work, such as the making of 
trial holes on the site, has already been autho- 
rised and a sum of £10,000 voted. Additional 
architectural staff to prepare the plans has 
also been engaged. 


THe New River WALL 


The proposed river wall, which will extend 
from the County Hall to the downstream side 
of Waterloo Bridge, will connect to the exist- 
ing wall in front of the County Hall. It will be 
somewhat similar in appearance to the exist- 
ing wall and will be constructed of mass con- 
crete faced with granite. The approximate 
quantities for the wall are :— 
Length ... 


Mass concrete ... ... 
Granite facing stones ... 


17,000ft 
20,000 cubic yards 
60,000 cubic feet 


The wall will encroach into the river an 
average distance of 110ft and the space between 
the wall and the existing wharves will be filled, 
so that about 44 acres of land will be reclaimed 
from the river. This space will ultimately be 
laid out as public gardens. About 120,000 
cubic yards of consolidated filling will be 
required. It is planned to begin the construc- 
tion of the wall early in 1949 and to complete 
it at the end of 1950. 


—_——__>—_____—_ 


EXPERIMENTS WITH PURE AMMONIUM NITRATE.— 
The Home Office has stated that experiments were 
carried out recently on the island of Dune, Heligo- 

land, on behalf of a working party appointed by the 
Home Secretary following the recent disastrous 
explosions at Texas City and Brest, when prilled 
ammonium nitrate was stored in the holds of ships. 
The object of the experiments was to ascertain 
whether pure ammonium nitrate when stored in 
bulk would detonate when subjected to intense and 
prolo heat. Three large-scale trials were made, 
one in a bunker and two in barges, involving in all 
some 240 tons of ammonium nitrate. In the bunker 
trial the ammonium nitrate was stored in 
and in the ney ies one part was stored in drums and 
one in paper In no case was there any 
evidence of idmamtion or explosion taking place. 
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Oct. 22, 1948 


E were recently invited by Ind Coope and 
Allsopp, Ltd., of Burton-on-Trent, to 
inspect the company’s new bottling plant. 
This plant is one of the largest in the world, 
and it incorporates in its design many new 
and interesting ideas. 
In 1939, just before the war, plans were 
completed by the firm for a new bottling stores. 
But they had to be abandoned owing to the 
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A Burton Beer-Bottling Plant 


Mr. Neville G. Thompson, one of the managing 
directors of the company, has made a long tour 
through the United States and the continental 
brewing centres to examine the latest methods 
of bottling in use abroad. Many foreign 
brewers showed great interest in British 


bottling methods, and it was generally conceded 
that these methods were superior to methods 
Many of the ideas 


commonly used abroad. 











Boiler House 


Guinness & Cider Dock 
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place of the chairman of the company, Lord 
Courthope, who was indisposed. 


PowER PLANT 


The steam required for the bottling and 
packing processes is raised in three economic 
type, twin-flue boilers, made by Edwin Danks 
and Co., Ltd., of Oldbury, near Birmingham. 
These boilers are equipped with Triumph 
mechanical stokers supplied by John Thompson 
(Triumph Stokers), Ltd., of Kirkstall Road, 
Leeds. There is room for the installation of a 
fourth boiler. The overhead conveyors for 
feeding the small coal to the hoppers are by 
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outbreak of war. However, by 1943, working 
conditions had become so unsatisfactory that 
it was not possible fully to maintain the desired 
output, and two years later the plant was 
inspected by officials of the Ministry of Food, 
who acknowledged the urgent need of recon- 
struction and supported the application for the 
necessary building licences. 

The site chosen for the new plant is some 
distance from the brewery. On it there existed 
four old malt houses and the old bottling stores. 

By utflising this site, and such parts of the 
old buildings as could be worked into the new 
plans, it was possible to reduce the amount of 
new constructional work appreciably. Diffi- 
culties were experienced in finding labour, but 
it was possible to make use of German and 
Italian prisoners of war, whose work was 
guided by the brewery’s own maintenance 
building staff. The necessary materials were 


obtained, not without difficulty, and some of the 
work has now been completed, with great credit 
to all concerned. 


PLAN OF BOTTLING HALL 


incorporated in the design of the new plant are 
entirely new to the bottling industry. 


New BorrLtinc PLANT 


The first stage in the construction of the new 
bottling plant and stores has now been com- 
pleted, and at the time of our visit six bottling 
lines were installed and were ready for produc- 
tion. Installation work on another four lines 
is rapidly proceeding, and when these units are 
ready the capacity of the new plant will be the 
filling, labelling and packing of over one million 
bottles of beer a day. The general lay-out of 
the bottling hall will be seen from the ac- 
companying ground-floor plan, the engrav- 
ings reproduced on page 420, and in the 
body of this article. It will be seen that 
the plant is served by road and_ rail 
connections. The plant was officially opened 
on Thursday, September 30, 1948, by Lieut.- 
Colonel A. de P. Kingsmill, the deputy chairman 
of Ind Coope and Allsopp, Ltd., who took the 


Redler, Ltd., of Stroud. Each boiler has a 
designed output of 1500 lb of steam per hour 
at 901b pressure. Feed water is supplied by 
a single set of Weir reciprocating feed pumps, 
and there is a Kennicott water-softening plant. 
The control panel carries Bailey recording 
steam meters, Cambridge recording CO, meters, 
and continuous chart-recording pyrometers 
by Ether, Ltd., of Erdington, Birmingham, for 
each boiler. A view in the boiler-house is 
reproduced on page 420. On the same page we 
also illustrate the engine-room. The machinery 
here is electrically driven. To the left of the 
engraving will be noted one of two J. and E. 
Hall twin-cylinder 6in by 6in ammonia com- 
pressors, and to the right two Broom and Wade 
air compressors, designed for a working pressure 
of 300 lb per square inch. The air coolers will 
be seen in the background. They were designed 
and supplied by Broom and Wade, Ltd., of 
High Wycombe, and H. Pontifex and Sons, 
Ltd., of Birmingham. Adjoining the engine- 
room is the switchboard and transformer 
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room, which contains an Ellison distribution 
board, designed on power station principles. 
It carries the controls for the motors used in 
the bottling hall. The electric supply is obtained 
from the grid, through two 750-kW trans- 
formers. The buildings are kept warm by a 
special heating plant designed by the Brightside 
Foundry and Engineer- 

ing Company, Lid., of 

Sheffield and Birming- 

ham. On the ground 

floor near the build- 

ings and rooms describ- 

ed above, are the elect- 

ricians’ and engineers’ 

workshops. They have 

been equipped to enable 

them to deal with 95 

per cent of the running 

repairs. 


Tue Borritine Han 


At present, the in- 
coming beer is conveyed 
from the breweries to 
the bottling plant by 
road tank wagons. At 
a later date it is planned 
to carry it in a stain- 
less steel pipe line, 
which will have a length 
of close upon half a 
mile. ‘The incoming 
beer is pumped direct 
into the storage tanks 
in a cold room. By 
means of a modified 
version of a ship’s 
engine room telegraph, 
designed by Chadburns, 
Ltd., of Liverpool, in 
conjunction with the 
engineers of the firm, 
it is possible to signal 
from the unloading 
point to the cold room 
the kind of beer being 
delivered, and the sequence of the pumping 
operations. A special dock for the delivery 
of stocks of Guinness and cider is provided 
alongside the No. 1 bottling line. 

Empty bottles arrive by road and rail at 
the point indicated at the bottom right-hand 
corner of our drawing. The road lorries unload 
their empties in cases on to the conveyor belts, 
in each of four bays. A special dock is reserved 
for the unloading of new bottles. The conveyors 


FILLING AND CROWN CORKING 


for transferring the cases filled with empty 
bottles to the storage spaces below the con- 
veyors, were designed and constructed by W. C. 
Pantin and Co. Ltd., of Epping, Essex. As 
the empties enter the building they are auto- 
matically counted by ray counters designed by 
Harding Rhodes, Ltd., of Leeds and that 
number is checked against the receipt dockets 
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given up by the carmen. The figures thus 
obtained are later transferred to the main 
control room by counters. 

One of our engravings on page 420 shows the 
conveyors for case transportation. In the fore- 
ground of this view an example of an automatic 
policeman may be seen. This device consists 


BOTTLE WASHING AND STERILISING® MACHINE 


essentially of two arms set at an angle, and so 
spring controlled that one stream of cases is 
automatically held up by the arm until the 
conveyor line is clear for the reception of the 
other stream of cases, so preventing jamming. 
These automatic policemen, of which we noted 
several in the conveyor system, were supplied 
by T. 8. Coleman and Son, of Burton-on-Trent. 
The operating system includes control panels 
and a control room for directing the cases as 


MACHINE 


required and for feeding and taking full cases 
from the independent bottling units. It was 
planned and manufactured by the Westinghouse 
Brake and Signal Company, Ltd. 


BEER CoLp-Storge Room 


The beer that comes from the brewery is 
stored in special glass-lined tanks supplied by 
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Enamelled Metal Products, of Artillery Row 
London. They are seventeen in number and 
are arranged high up in the cold room with ql 
pipe controls and leads easily accessible fo 
examination. Each tank contains when full 
about 120 barrels of beer, the whole quantity 
being sufficient to supply an output of 1,000,099 
half-pints. The beer is maintained at a constant 
temperature of 34 deg. Fah., at which tem. 
perature it is supplied to the bottling machines 
from a system of cooled supply pipes in gp 
insulated bridge running across the bottling 
hall. The beer mains and a movable monorail 
maintenance platform in front of the tanks 
were designed and supplied by G. J. Worssam 
and Son, Ltd., of London. 


BorrLiInG AND PACKING MACHIN»:s 


The general lay-out of the bottling and 
packing machine lines is shown clearly in the 
accompanying drawing, and accompanying 
photographs show details of the principal 
machines. At the head of each line is a hottie 
washer and steriliser. Two kinds have bee jn. 
stalled, made respectively hy Dawson Brothers, 
Ltd., of Gomersal, Leeds, and by Gimson and 
Co., Ltd., of Leicester. A Gimson machine js 
illustrated herewith. Empty bottles placed 
in the machine are carried forward and along 
into the rotating body, in which they are washed 
and rinsed four times by the motion of the 
machine. They are delivered in about twenty 
minutes to the bottle track in a clean and 
sterilised condition. 

They next pass to the bottling or filling 
machines, of which there are again two types, 
one by H. Pontifex and Sons, Ltd., and the 
other by the Liquid Carbonic Company, Ltd 
of London. The Pontifex machine is shown 
herewith. These machines are supplied with 
beer at 34 deg. Fah., a temperature which is 
low enough to prevent “ fobbing ”’ or effervesc- 
ing, which would cause bottles to be insufli- 
ciently filled. After filling, the bottles pass to 
the crown corking machine, of which two types 
are again represented, one by G. J. Worssam 
and Son, Ltd., and the other by the Liquid 
Carbonic Company, Ltd. From the corking 
machine the bottles pass to Highbury auto- 
continuous pasteurising machines designed 
and built by G. Hopkins and Sons, Ltd., of 
Holloway. Road, London. In these machines 
the bottles are moved forward by means of 
arms or, in later designs, a moving floor, and the 
beer is warmed to 140 deg. Fah. and slowly cooled 
toimprove its keeping qualities. The next opera- 
tion is that of attaching labels. The labelling 
machines are of two kinds, one by the Purdy 


LABELLING MACHINE 


Patent Machinery Company, Ltd., of London, 
and the other by Matthew Wylie and Co., Ltd., 
of Kinning Park, Glasgow. The final operation 
is that of packing twenty-four filled beer bottles 
into the metal or wooden case. The galvanised 
metal beer cases, which will be noticed in our 
illustrations, are now preferred to wooden 
cases. They are made by the Jessel Company, 








1948 


’ Row, 
er and 
vith all 
Dle for 
on full 
lantity 
100,000 
stant 
1 tem. 
Chines 
in an 
vttling 
LOrail 
tanks 


TS8am 


Sand 
in the 
nying 
nepal 
bottle 
en in- 
thers, 
Q and 
Ine is 
laced 
along 
ashed 
f the 
venty 
| and 


filling 
Vpes, 
1 the 
Ltd.., 
hown 
with 
ch is 
Vesc- 
suffi- 
SS to 
ypes 
SS8aim 
quid 
‘king 
Luto- 
gned 
» of 
LLNS 
s of 
ithe 
oled 
era- 
lling 
irdy 


on, 


ion 
les 


ed 


en 
VA 












Oot. 22, 1948 


Lid., of Birmingham, ‘The packing operation, 
which is shown in one of our engravings on 
ge 420, is performed on # machine designed 
and supplied by the Standard-Knapp Corpora- 
tion, of Lexington Avenue, New York. The 
pottles as they are delivered are guided into the 
compartments of the case by leaf springs, and 
any shock is reduced by the use of rubber buffer 
pieces. ‘The filled cases then pass to the end of 
the hall and down on to a cross-conveyor 
gystem which transfers the differing kinds of 
heer, stout or cider in pint, half-pint or nips, 
io appropriate places in the full stores, shown in 
part in the top left-hand corner of our drawing. 


CENTRAL ConTROL Room 


This new bottling plant operates under 
ventral control from a room in the administra- 
tive block. Here there are panels with appro- 
priate automatic counting mechanisms showing 
the bottling programme in operation, the 
number of bottles at various stages in the pro- 
cess and the delivery of cases to the full stores. 
The stock in the full stores is also shown in 
detail. 


WELFARE Work 


Reference must lastly be made to the excellent 
welfare arrangements. A canteen serves light 
meals at all times in the working day, the 
main meals being served in the brewery. A 
first-aid post is provided, and it is satisfactory 
to learn that the accident rate for the new plant 
is about half that of the old one. Arrangements 
are made to provide two pints of beer for all 
male employ2es over eighteen in a special bar. 
Changing rooms and drying rooms for clothes 
are provided. In the bottling hall itself special 
care has been taken to avoid as far as possible 
wet floors, and in addition to careful heating, 
ventilation and lighting a colour scheme has 
been introduced. The new bottling siore is 
surrounded by flower beds maintained by the 
company’s own gardeners. Nearby is the 
Ind Coope and Allsopp’s Sports Club, with 
excellent provision for games and social events 
in the winter evenings. 





Automatic Centring Machine 


AN automatic centring machine is now being 
made by Manchester Repetition Engineers, 
ltd., Chell Street, Longsight, Manchester, to 
centre components from 2in te 12in‘ long and 
5/in to 1}in in diameter. In each working 
cycle of the machine a component is fed in 
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are designed to take a range of collets suitable 


for standard centre drills. In front of each 
spindle a spring-loaded arm is mounted in 
the head. A hardened and ground cone in 
each arm has a clearance hole in its centre 
through which the centre drill can freely pass. 
The movable head, which can be positioned 
along the bed, according to the length of com- 
ponents being centred, is mounted on, a slide 
and is actuated by a cam-operated bar which 
gives it a longitudinal movement of 2in. 

In operation components are loaded into a 
gravity-fed magazine, and the lowermost one 
is raised vertically by two vees in a slide to an 
approximate centre height. At this point the 
movable head begins its traversing motion, and 
the component is suspended and held between 
the cones in the spring-loaded arms. The feed 
vee slide then drops to magazine feed level and 
the movement of the head continues. Con- 
tinuation of the head movement centralises, 
clamps and then centres both ends of the work - 
piece. Independent stops on the spring-loaded 
arms control the depth to which each centre 
hole is drilled. 

At the end of the drilling cycle the return 
movement of the head allows the workpiece to 
fall upon a separating plate along which it is 
guided to fall into the trough of the machine. 
Four sets of pick-off gears provided with the 
machine are arranged to give working cycle 
times of sixteen, eleven, nine and four seconds. 





Television Mast at Sutton 
Coldfield 


WE learn that the design, supply and erection 
of the B.B.C.’s new 750ft television mast at 
Sutton Coldfield, near Birmingham, is in the 
hands of B.I. Callender’s Cables, Ltd., 21, 
Bloomsbury Street, London, W.C.1. The mast, 
which will be a stayed structure, will have an 
all-up weight of some 140 tons and the pivoted 
base pedestal, which is designed to permit 
angular movement in any direction, will have 
to withstand a maximum working thrust of 
350 tons. 

Structurally, the tower is designed in three 
sections. A triangular “‘support mast,’’ 9ft across 
the face and with main members of high-tensile 
steel, extends from the base to a height of 600ft. 
At this level the cross section becomes circular 
and for the next 110ft the mast resembles a 
steel chimney, in the walls of which a number of 
rectangular holes are cut to form a “slot ”’ 





AUTOMATIC CENTRING MACHINE 


from a hopper, both ends are centred simul- 
taneously, and the piece is then ejected. 

As can be seen from the photograph we repro- 
duce, the machine has two headstocks, one of 
which is fixed and the other movable along 
the bed. A spindle in each head is driven 
through vee belts by a # h.p. motor enclosed 
in the cabinet of the machine. These spindles 


aerial for future sound-broadcasting use. At 
aheight of 710ft the top-most stays are attached, 
and above these, standing as a cantilever, is a 
shortsquare tower carrying eight dipoles forming 
the television aerial and reaching, with its 
cbstruction light and lightning conductor, to a 
height of 750ft. 

All the structural steelwork will be galvanised 
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by the hot-dip process after fabrication, the 
coating of zinc formed being about 2 0z per 
square foot of surface. Some colour painting 
may be required, in addition, to meet the 
requirements of the Ministry of Civil Aviation 
for obstruction marking. 

The mast will be supported by four sets of 
stays and all the ropes will be of fully locked 
coil construction in steel with a breaking stress 
of 119 tons per square inch. Important advan- 
tages of this type of rope, which consists of 
concentric layers of circular wires surrounded 
by a layer of shaped interlocking wires, are the 
comparatively high modulus and the relative 
absence of inelastic stretching. All ropes have 
been selected to satisfy a factor of safety of 
four under the most severe conditions, including 
a coating of ice 4in thick throughout, simul- 
taneously with a wind pressure approaching 
60 lb per square foot at the masthead. 

A two-man electric lift will ascend to the 
top of the support mast, with landings at 
intermediate levels. Control of the car pre- 
sented an interesting problem as the normal 
push button system was precluded by the 
difficulty of dealing with the hanging cables. 
Accordingly, the car will be controlled from 
ground level and communication will be main- 
tained by v.h.f.: “ walkie-talkie’ radio sets 
designed by British Telecommunications 
Research, Ltd., one of B.I. Callender’s asso- 
ciated companies. The lift car will be pro- 
vided with the usual safety gear and mech- 
anical overrun interlocks at the upper 
and lower limits of its travel. 

Design work has now reached an advanced 
stage and work has been started on site. The 
contract provides for completion in May, 1949. 

Another item in the same contract is the 
provision of a second mast, 500ft high, but 
otherwise of similar design, at Wrotham, near 
Maidstone, Kent. This mast will form part 
of an experimental v.h.f. broadcasting station 
from which high-power tests on different 
systems of modulation will be carried out. 

We are informed that Marconi’s Wireless 
Telegraph Company, Ltd., is associated with 
B.I. Callender’s for the supply and installation 
of the television aerial and feeders on the 
Sutton Coldfield mast, and the feeders on the 
Wrotham mast. 





Bull Motors Jubilee 


THis year the firm of Bull Motors (E. R. 
and F. Turner, Ltd.) celebrates its Golden 
Jubilee as a manufacturer specialising in the 
production of electric motors. 

Manufacture of Bull motors began in 1898, 
when Napier Prentice (once a pupil of Pro- 
fessor Sylvanus Thompson), the youngest of 
three brothers concerned with a chemical 
works in Stowmarket, Suffolk, set up a factory 
there to produce quiet-running d.c. machines. 
In 1890, at the age of twenty-five, he had built 
a 20-kW generator for lighting the Paris Opera 
House and had exhibited a similar machine 
at the Edinburgh exhibition. 

These two machines were the forerunners of 
generators installed by Prentice in the next 
two or three years in the family chemical 
works and at Stowmarket, Diss and Felixstowe, 
for lighting purposes. All the generators 
were driven by Stockport gas engines running 
first on town’s gas and, later, on producer 
gas. One of the novelties made possible by 
Napier Prentice’s installation at Felixstowe 
was the illumination of the Ranelagh Gardens, 
where the newly-introduced 30-V metal fila- 
ment lamps were connected, three in series, 
to the 100-V supply. 

After installing his generators in Stow- 
market, Napier Prentice turned his attention 
to the production of motors to use the power 
available. Accordingly, the East Anglian 
Engineermg Company was formed and a fac- 
tory was started in the town. 

In the next twenty years the company con- 
centrated on the production of silent-running 
motors and generators for country house light- 
ing plants. The motors were supplied chiefly 
for church organ blowers and similar applica- 
tions, and earned a wide reputation in this 





field: the organ blower motor installed in 
St. Martins-in-the-Field, in 1904, is, we learn, 
still running satisfactorily. 

The Bull motor first became linked with 
E. R. and F. Turner, Ltd., in 1919, and in 
1924 the manufacture of Bull motors was 
moved to Ipswich. In 1932 Bull motors 
became an integral part of E. R. and F. Turner, 
Ltd. 

From about 1921 onwards, the range of Bull 
motors was increased far beyond the quiet- 
running field in which the company had become 
specielists. Battery electric vehicle motors, 
mobile crane machines and trolleybus motors 
were added to the range; while, in 1922, 
motors for passenger and goods lifts Were 
introduced. Bull super-silent a.c. motors, 
introduced in 1925, soon found application 
in heating, ventilating and lifts. 

Another stage in the development of Bull 
motors was the introduction of a range of 
fractional horsepower motors in 1935 to cover 
the domestic and office heating and ventilating 
fields. At the same time a standard range of 
a.c. industrial motors was developed. 

The present works and offices at Foxhall 
Road were built in 1937, to accommodate the 
whole of the motor production. With its 
modern factory, the company was therefore 
in a fortunate position at the outbreak of the 
recent war, during which the total production 
reached nearly 250,000 motors, ranging from 
1/200 h.p. to 170 h.p. machines, most of which 
were for special purposes. 


Zinc Spraying on the Menai 
Bridge 

RECENTLY a party of consultants and engi- 
neers visited Menai, North Wales, to inspect 
the condition of the steelwork of the new Menai 
suspension bridge, after nine years’ exposure 
in a heavily salt-laden atmosphere and high 
rainfall. The party had the opportunity of 
comparing the metal sprayed parts with the 
parts which were painted only. 

The reconstruction of Telford’s original 
bridge, which was carried out by Dorman 
Long and Co., Ltd., with Sir Alexander Gibb 
and Partners as consulting engineers, in 1938— 
40, involved the complete replacement of all 
the steelwork, including the deck structure and 
suspension chains. All the steelwork of the 
deck structure was weathered, thoroughly 
scratch-brushed to remove mill scale, and 
painted with two lead priming coats and one 
top coat. The links, however, were shot- 
blasted and zine sprayed by the Schori Metal- 
lising process, with two coats of zinc, giving 
approximately 0-005in to 0-006in in thick- 
ness, the spraying being completed in December, 
1939. They were then stored in the open until 
erection about a year later, when a further 
lead priming and a finishing coat was applied. 

We are informed that the deck steelwork, 
which had been continually patch-painted 
since the expiration of the original mainten- 
ance painting contract, showed rust patches 
almost everywhere, which readily flaked, 
showing deep incrustation of rust beneath. 
In contrast, the links, which have not been 
touched in any way since 1940, not only showed 
no trace of rust anywhere, but the condition 
of the original paint was quite remarkable ; 
whereas the finishing coat had certainly become 
thin and dusty in many parts, the two under- 
coats were perfect and firmly adherent on every 
part of the links. 

This example illustrates the protective effect 
of zinc spraying, and the greatly increased 
life and performance of the paint when under- 
rusting is eliminated as is the case with a zinc- 
sprayed undercoat. There has been no need 
for maintenance on the links. Repainting 
of the whole deck was in progress at the time 
of the visit, but the links again are not being 
touched. 


a Se 


Leap SHEET AND Prpe.—Following a rise in the 
cost of lead, the Minister of Works has authorised 
an increase of £23 5s. per ton in the maximum selling 
prices of lead sheet and pipe from October 8th. 
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Illuminating Engineering* 
By R. O. ACKERLEY, M.1.E.E. 


Our ideas of what constitutes good lighting 
practice have changed gradually, not so much 
in our fundamental concepts as in our estima- 
tion of the relative importance of the different 
factors. Ideas of good lighting practice are 
very largely questions of compromise between 
conflicting interests ; for example, the benefits 
of high ulumination have to be evaluated 
against the cost of obtaining it and the diffi- 
culties of providing it with comfort. Every 
time we produce more efficient or more con- 
venient light sources, or the cost of electricity 
falls, we can take a step forward on economic 
grounds, and as our knowledge of how to 
produce comfortable lighting grows, we can 
take a step forward technically. 

When, however, we come to prescribe the 
illumination that informed opinion tells us is 
desirable in modern industrial and commercial 
interiors, we encounter new difficulties. The 
reason is that, as brightness increases, the eye 
becomes progressively more susceptible to dis- 
comfort from excessive brightness contrasts or, 
what is often called, “ discomfort glare.” This 
discomfort is due, not only to the contrast 
between excessive bright objects (such as 
lighting fittings) and the general surrounding 
brightness, but also to the total volume of light 
that strikes the eye; i.e., even though the 
brightness of fittings is limited, the size or 
number of fittings of given brightness that are 
in view at any one time has a direct bearing on 
discomfort. Research workers have estab- 
lished that if, in an installation in which the 
contrast between fittings brightness and general 
field brightness is just tolerable, the fittings 
brightness is doubled, the field brightness may 
have to be increased many times for the 
installation to remain comfortable. This means 
that, although the contrast between fittings and 
field brightness would remain the same, one 
cannot comfortably double the illumination by 
simply doubling the brightness of fittings. The 
effect of increasing the number of fittings, while 
not quite so severe as the effect of increasing 
their brightness, is still quite disproportionate 
to the increase in general field brightness. This 
phenomenon has led to the belief, sometimes 
voiced, that it is possible to have too much 
artificial light. For example, if we take an 
installation which is just tolerable, and double 
the illumination by putting in fwice the 
number of fittings, we may well find that we 
appear to see more comfortably if the extra 
fittings are switched off. This effect is due to 
the fact, not that we had too much light, but 
that we provided it in the wrong way, so that 
increased visibility was accompanied by un- 
necessary discomfort. 

This critical relationship between field bright- 
ness and fittings brightness led to the next 
stage in installation design, namely, the 
development of methods whereby high-intensity 
unobstructed light reaches the working plane 
but only low-brightness areas of fittings and 
background are visible to the eye at normal 
angles of view. Ali visible parts of fittings are 
toned down to be of much the same apparent 
brightness as the ceiling behind them, and the 
total brightness is kept at a level comparable 
with that of the working plane. For example, 
one of the most effective methods is by using 
“egg crate’ louvres below concealed lamps. 
In this way the whole ceiling area, as seen from 
normal viewing angles, is of the same low 
brightness, but as much direct light as is 
desired can be concentrated through the louvres 
on to the working plane at high angles of 
incidence. Attempts had earlier been made to 
get a similar result by employing indirect 
lighting, but with totally indirect lighting at 
normal ceiling heights the ceiling becomes 
intolerably bright long before one has, for 
example, 50 foot-candles on the working plane. 
With the newer methods we are, for the first 
time, getting general lighting installations where 
the brightness of the working plane exceeds 
that of anything else within view, a situation 
comparable with the best daylight conditions. 





*Abstract. Chairman’s Address, Utilisation Section, 
Institution of Electrical Engineers, London, Oct. 14, 
1948, 
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‘This is as far as we have got to-day in develoy, 
ing our ideas of good lighting, but the next step 
is already in sight. 

It is based on further study of this problem 
of brightness contrasts at high illuminatio, 
values. If a number of competent lighting 
engineers were asked to place in order of merit 
from the point of view of comfortable seeing 
half a dozen reasonably good lighting installa. 
tions, they would probably, after working jp 
them, very closely agree; but if they were 
asked to make the same adjudication a/ier only 
seeing the designs on paper, their  pinions 
would probably differ widely. The pioncers of 
the new development say, in effect, thit if we 
can all agree on order of merit when wo see the 
actual installations, we ought to be able ty 
analyse into its component parts and evaluate 
each aspect from the comfort point of view gy 
that it would be possible to predict results 
accurately in advance instead of hay ing to 
appraise them after the event. 

The line of approach is to split the field of 
view into various zones and find how the general 
brightness level and the contrasts within each 
zone contribute to the total effect. We see by 
brightness contrast, but in the past we have 
only been able to approach the problem by 
manipulating illumination. If we can now 
evaluate the different factors we shall have gone 
a long way towards turning the illuminating 
engineer into what he should be, namely, a 
brightness engineer, capable of tackling the 
brightness problems direct. 


THE ILLUMINATING ENGINEER’S Work 


It may appear that the whole of our progress 
has been the result of a system of trial and 
error. We put up an installation, see its more 
obvious defects, and try to correct them in our 
next installation. This is partly true, because 
our greatest difficulties lie in the fact that 
lighting is a subjective and not an objective 
science. We are dealing all the time with 
sensations and human reactions, not only with 
mathematical and physical facts. At every 
stage, however, research workers, both in the 
laboratory and in the field, have been investi- 
gating the causes of those ills of the past, and 
to-day a vast mass of technical and scientific 
knowledge is at the disposal of the illuminating 
engineer. Let us then examine what kind of 
knowledge goes to the making of a competent 
lighting engineer. 

The first function of good lighting is to pro- 
vide facilities for vision, so that the first 
requirement is an understanding of the 
behaviour of the eye under various conditions 
of lighting. How does the eye react to changes 
in illumination, to varying brightness contrasts, 
to colour, both of the light and the object on 
which it falls ? How long does it take the eye to 
adapt itself to new conditions 2? How quickly 
can the brain interpret the image that falls on 
the retina ? These questions involve a study 
of the physiology of the eye, but the approach 
to the subject by the lighting engineer is 
different from that of the ophthalmologist. 

A simple example will illustrate the point. If 
a patient goes to an oculist to have his eyes 
tested, he is asked to sit comfortably at a 
specified distance in front of a card on which 
there are black letters of varying sizes. The 
card is lighted by a lamp shielded from the 
patient’s eyes, with an illumination of perhaps 
10 foot-candles. If the patient can read the 
appropriate size of lettering comfortably he is 
informed that his eyes are quite satisfactory, 
that he has good normal vision. If he cannot 
do so, glasses are prescribed, with the aid of 
which his eyes are brought up to the necessary 
standard. In either event the patient may 
then go back to his ordinary work, where he 
may be required to see objects of just as small 
detail as the test line of type, but under con- 
ditions of very much lower contrast. This is 
where the illuminating engineer steps in. It is 
his job to try to make it as easy and comfortable 
for the man to see every detail of his work as it 
was for him to see the letters on the chart. 
Often it is possible to do so. 

The second science with which the lighting 
engineer must be familiar is that of physical 
optics. He must not only know the basic laws 
of reflection, refraction and transmission of 
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light, but he must know when and how they 

y in practice. There are two main sides 
to @ lighting engineer’s work, the design of 
ichting equipment and its application, i.e., the 
design of lighting installations. 


Desien oF Licutinc EQuirpMENT 

In the optical design of lighting equipment a 
very specialised knowledge of the physics of 
light is essential. Let us take two illustrations. 

First, the design of the flutes for mirror 
reflectors of the type used for shop-window 
lighting with tunsten lamps. In the first stage, 
by using recognised techniques and formule, a 
plain mirror contour is designed to give, with an 
appropriate lamp, the broad distribution of 
light that is desired. If such a plain mirror 
reflector were put into service there would be 
streaks and striations, owing partly to the shape 
of the light source, partly to unevennesses on 
the reflector. To even-out these striations, 


therefore, flutes are superimposed on the © 


reflector contour. If these flutes are not correctly 
designed one or both of two things will happen : 
either the light distribution will be affected or 
light will be trapped by internal reflection and 
much of the reflection efficiency will be lost. 
Many commercial reflectors suffer from one or 
both of these defects. 

My second example brings out one of the 
problems which always confront the illumina- 
tion equipment designer, namely, the pro- 
blem of selecting the best lamp for any 
given application. For many years special 
so-called ‘‘ shadowless’’ fittings have been 
in vogue for lighting the tables in operat- 
ing theatres. By an ingenious design of 
reflector a 150-W_ general-service tungsten 
lamp has been made to give relatively 
shadowless illumination of the order of 500 or 
more foot-candles over a circle of approxi- 
mately 12in diameter. With the introduction 
of fluorescent tubular lamps, the equipment 
designers turned their attention to the possi- 
bility of using these lamps for similar work. 
They seemed to have obvious advantages. 
They were much more efficient than tungsten 
lamps. By their nature they gave a much more 
diffused and shadowless light. To-day fiuor- 
escent operating theatre fittings are being used ; 
but, in spite of their apparent advantages, 
because the light from a large area such as a 
fluorescent lamp cannot be concentrated on to a 
small patch, to obtain similar illumination at 
the operating point 400 or more watts have to 
be employed against the old 150W. 

Let us consider some of the other problems 
which face the lighting equipment designer. 
All designers of electrical equipment are liable 
to be faced with difficulties due to heat, 
corrosion and vibration. In the lighting field 
these difficulties are met in an exaggerated 
form, partly on account of the nature of the 
materials involved, but largely due to the fact 
that lighting equipment cannot be put in the 
safest and most protected place, but must 
always be put in some place dictated by the 
lighting requirements, perhaps against a ceiling 
where heat pockets may be formed, perhaps on 
& moving object or a heavily vibrating structure, 
very often in positions where highly corrosive 
substances are present. Possible means of pro- 
tection against these ills may be limited by the 
overall requirement that the light must come 
out of the fitting and come out in the right 
direction. 

As regards the nature of the materials with 
which the designer works, heat is an ever- 
present problem. Unfortunately, we have not 
yet solved the problem of providing light with- 
out generating heat. The designer of a 1000-W 
lighting unit has to provide for the safe dissipa- 
tion of just as much heat as the designer of a 
1000-W radiator, but the limitations imposed 
upon him are far greater. 

In dealing with corrosion problems, too, the 
lighting equipment designer has special diffi- 
culties. In the first place, he is limited in the 
materials he can use for much of his work, for 
they must be selected primarily for their ability 
to reflect light. Secondly, his protection against 
corrosion must not only be such that his equip- 
ment does not fall to pieces, but it must also 
retain its reflecting efficiency and character- 
istics. Even protection against dirt assumes 
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special importance, because a film of dust which 
would pass unnoticed on most equipment will 
cause a noticeable drop in efficiency in a lighting 
fitting. 

As regards electrical design, until the advent 
of electric discharge lamps the electrical engi- 
neering problems were relatively simple, but 
to-day the lighting equipment designer must 
have @ good electrical engineering knowledge. 
New circuits for the control of discharge lamps, 
switchless starting devices, no-blink devices, 
dimming, voltage variations such, for example, 
as are found in public transport vehicles, and so 
on, all introduce complicated problems, many 
of which are far from being solved. The lighting 
designer to-day has to have an insight into the 


‘meaning of such terms as resonance, rectification 


currents and distorted waveforms, terms which 
would have been unintelligible to him before the 


discharge era. 
Desien oF LIGHTING INSTALLATIONS 


Let us now return to the subject of lighting 
installation design, and to a consideration of the 
ways in which a knowledge of the physics of 
light is needed for the solution of almost every 
lighting problem. Its importance lies in the 
fact that every object reflects light in a manner 
characteristic of the object and of the spectral 
composition of the light that falls on it. The 
amount and nature of the reflection will depend 
upon the reflection factor of the object, its 
colour, whether it is matt or glossy, and its 
shape. The reflections from all surrounding 
objects together make up the background 
against which any specific object has to be seen. 
The earlier part of this address will have shown 
what importance this. background effect has 
assumed in our modern conception of a good 
lighting installation. When we come to con- 
sider the lighting of specific tasks we find that 
the nature of these reflections is the key to the 
kind of lighting that will be most effective in 
revealing the detail we wish to see. They 
determine how much light is wanted according 
to the reflection factor, contrast and size of 
detail involved. They indicate whether we can 
best see by the use of specular or preferential 
highlights or by gradation of shadow. They 
warn us against the dangers of reflected glare. 
They indicate to us the relative importance of 
colour contrast as compared with light-and- 
shade contrast. 

Here we have only dealt with good lighting 
as a means of providing good visibility, but I 
emphasised earlier that the creation of the right 
atmosphere is an essential part of the lighting 
engineer’s work. In this sphere, because it is 
essentially subjective, we can only increase our 
knowledge by experience. The problem is 
summed up in that overworked word “ psycho- 
logy.” The border line between psychology 
and xsthetics is nebulous, but broadly, whereas 
esthetics deals with problems of individual 
taste, psychology in this context deals with 
mass reaction. We are all, in greater or less 
degree, susceptible to the depressing effect of a 
black void overhead, however bright the work- 
ing plane below; we are all conscious of the 
depressing effect of gloomy surroundings ; we 
are all aware of the discomfort created by 
excessive contrasts; these are psychological 
reactions. We may all agree that a certain 
background needs light paint on it to make us 
feel more comfortable ; that is a psychological 
judgment. We may not all agree whether the 
colour of that light paint should be cream or 
eau-de-nil ; that is an esthetic question. 

There is, of course, infinite scope for the man 
of artistic sensibilities on the esthetic side of 
lighting, especially if he can combine a technical 
appreciation of the scientific aspects of good 
lighting with a power to express his results in 
pleasing form. This is not the place, nor am I 
the person, to expand this subject. The only 
guidance I can give to those who do not trust 
their artistic powers is to suggest that where 
appearance is of major importance, lighting 
installations should be made as unobtrusive as 
possible. 

One more phase of lighting engineering is 
worthy of mention. It is by no means a stay-at- 
home, office-desk job. It involves getting out 
and about, seeing and hearing how people in 
countless spheres of life do their work, because 
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good lighting can only be specified on an appre- 
ciation of the task. Often an investigation into 
the problem of an industry involves something 
more than a simple experiment. It may 
involve long-term trial, analysing the relative 
merits of alternative systems over months of 
service. It may involve the employment of a 
full-scale model installation on which controlled 
experiments can be tried. The field work of the 
lighting engineer is one of the most important 
as well as the most interesting aspects of his 
occupation. 

I come now to the task of special pleading to 
which this whole address has been leading. 
Illuminating engineering is not necessarily a 
branch of electrical engineering. Good lighting 
could be carried out with any suitable light 
source. If somebody could produce an atomic 
store of energy which, for example, could be 
suspended in a small box and generate light 
by incandescence, there might be no more need 
for electric lighting. In fact, however, for no 
foreseeable period of time are there likely to be 
any sources of light so convenient, flexible and 
efficient as electric lamps. 

It is therefore to-day accepted equally by the 
public and the electrical engineer that the latter 
is the right authority to prescribe the best 
lighting installation. This being so, I suggest 
that there is much that should be done to make 
him more informed in this field, a field of ever- 
increasing magnitude and importance. If the 
electrical engineering profession, as a body, 
accept the position of advisers on the subject, 
it is due to the public that they should qualify 
to become competent advisers. 

One last word for those who might think of 
taking up illuminating engineering ; most of 
us work to earn our living; but, equally, for 
most of us, the material rewards are not every- 
thing, and it is at least as important for us to 
do something congenial and something which 
makes @ contribution to the welfare of our 
fellow-men. The lighting engineer’s work is not 
only very interesting and fascinating, it not 
only makes for efficiency, for cleanliness and for 
safety—all worthy ends in themselves—but, 
above all, it contributes towards an appreciation 
of beautiful things, and it helps to make the 
world in a metaphorical as well as a literal sense 
a brighter place. 





Technical Reports 


Theory of Road Pavement Design.—The first 
results of a mathematical investigation, undertaken 
with the object of evolving a workable theory of 
road pavement design, are given in ““ Road Research 
Technical Paper No. 9: Computation of Traffic 
Stresses in a Simple Road Structure,” published 
for the D.8S.I.R. by H.M.S.O., price 9d. In some 
branches of engineering, theories of design have 
long been established which enable the engineer to 
proceed with his design in some assurance that the 
behaviour of the structure or mechanism in practice 
will not be far removed from that predicted by 
theory. Unfortunately, this is not the case with 
the type of structure represented by the road 
pavement which consists of superimposed layers 
having different elastic gen As a result, 
the highway engineer has been obliged to rely upon 
experience and to evolve empirical standards which 
not only differ widely in themselves, but cannot 
readily be adapted to new conditions. The fact that 
there are well over thirty different methods of 
calculating the required thickness of a road pave- 
ment indicates that a great deal of uncertainty 
still prevails. In connection with experimen 
work in progress at the Road Research Laboratory 
arrangements were made with the Director of the 
National Physical Laboratory for a mathematical 
investigation to be put in hand with the object, 
eventually, of evolving a workable theory of pave- 
ment design based on the known characteristics 
of the subsoil and of the materials employed in 
the pavement. This technical paper presents the 
first results of this work and indicates the direction 
in which it is proposed to pursue the analysis. The 

per has been prepared by Dr. L. Fox, of the 
Tiaabeenntion Division, N.P.L., who carried out the 
investigation. The results of the analysis are not 
yet in a form in which they can be readily used for 
practical purposes without considerable mathe- 
matical knowledge. Experiments are also needed 
to determine the correlation between theory and 
practice and to compare the effects of static and 
dynamic loading. These experiments are in hand 
at the Road Research Laboratory. 
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Industrial and Labour Notes 


The Export Trade and Production Costs 


Speaking at a luncheon of the Coal 
Industry Society, in London, on Wednesday 
of last week, the President of the Board of 
Trade, Mr. Harold Wilson, said that provisional 
figures showed that the value of British exports 
in September was about £131,000,000. That 
figure, he observed, was £500,000 above the 
August total, and was 32 per cent higher than 
the value of exports in September, 1947. 
It was, Mr. Wilson considered, a remarkable 
achievement in face of great shortages of 
materials and the ominous development of a 
buyers’ market abroad. 

Mr. Wilson went on to say that if our national 
programme was to be met and this country 
was to be put into a sound position, it was 
necessary to get much higher production with 
the manpower and materials available. It was 
equally essential to get costs down as we went 
forward in the coming months. The amount 
to be exported, Mr. Wilson asserted, was going 
to be dictated not by the physical volume of 
production but by the figure at which our 
goods could be produced and sold abroad. 
It was essential, he added, that we produced a 
lot more than we were doing if the export 
targets and the essential home equipment 
targets were to be met. British industry could 
not count on more manpower over and above 
the present figure, and that was why the 
Government must insist, and industry was 
insisting, on the need for higher productivity. 

The Secretary for Overseas Trade, Mr. A. G. 
Bottomley, also spoke on Wednesday of last 
week on the subject of overseas trade. He 
said that there were new and welcome signs 
that perhaps import prices were now settling 
downwards, so that the terms of trade had 
moved slightly in our favour. For the first 
half of this year exports had shown improve- 
ment at £731,000,000, compared with the 
Economic Survey estimate of £705,000,000. 
The increase, Mr. Bottomley indicated, had 
been brought about largely by increases in 
volume, and, what was the most encouraging 
feature, invisible exports had shown a profit 
of £16,000,000 instead of an anticipated loss 
of about £49,000,000. 

Mr. Bottomley then referred to the “ vital 
matter of production costs.”” He said that in 
the future we must produce and sell at even 
more competitive prices, whilst maintaining 
the traditional high British quality. The 
United Kingdom would be facing progressively 
greater competition as other countries became 
more self-sufficient and the buyers’ market 
increasingly developed. There were many 
factors in costs, Mr. Bottomley urged, some 
within the power of firms to alter, and some 
beyond their powers, but no firms, he hoped, 
were so complacent as to wait upon events 
which they could not control and neglect those 
they could, and especially none could afford to 
neglect the study of their own efficiency. 


The T.U.C. Production Conference 


In the October issue of its Journal, 
Labour, the Trades Union Congress has given 
fuller details concerning the purpose of the 
conference of union. executives which is to 
be held on November 18th to discuss produc- 
tion matters and methods. 


The view is expressed that there is still a 
considerable background of opposition in the 
trade union movement to any idea of more 
production. Much of that opposition, the 
Journal says, is based upon the traditional 
conflict in industry between management 
and worker, a conflict which has existed during 
the whole of the life of the trade union move- 
ment. The plain fact is, however, the T.U.C.’s 
statement continues, that the trade union 
movement of this country has ceased to be a 
mere opposition movement, and has claimed 
and been accorded responsibilities which it 
will have to assume. The Government has 
asked the trade union movement to assist in 


securing an increase in productivity in all 
industries, and with so much at stake, the 
Journal observes, “it is the obvious duty 
of the trade union movement to do what it 
can to this end.” 

In considering what might be done, the 
T.U.C. general council has rejected any idea 
of more exhortation. The ‘“‘ Export or Starve,” 
““ Work or Want ” type of slogan has had its 
day. The need, the T.U.C. feels, is now to get 


down to the workshop floor, where production - 


can be affected favourably or unfavourably 
by industrial policy. One problem, the Journal 
suggests, to which too little attention has been 
given in the past, is the training of shop stewards. 
Most up-to-date firms spend considerable sums 
of money in training their junior managements 
in job progression and human relations in 
industry, but the shop stewards, the T.U.C. 
comments, are elected, approved by their 
iistrict committees, and then usually left to 
their own devices. The general council urges 
that something more ought to be done to 
‘* service’ the workshop represenatives of the 
union movement. 

Finally, the Journal asserts, in making 
proposals for the conference, there is no attempt 
on the part of the T.U.C. to teach the unions’ 
their business. The aim is to assist them in 
providing services which will enable members 
to take a fuller and more responsible part in 
the fight for production, and thus not only 
maintain but increase the influence of the 
trade union movement in industry. 


The Engineering Industries Association on 
Efficiency 
The Engineering Industries Associa- 
tion issued a statement at the end of last week, 
expressing. approval of the T.U.C.’s “ Drop 
Slogans’ call, referred to in the preceding 
note. Pointing out that for some time the 
Association has been seriously concerned in 
assisting its members to improve their produc- 
tion efficiency, the statement says that months 
ago the Engineering Industries Association 
protested against the overwhelming spate of 
posters issued by Government departments. 
** Now that the T.U.C. agrees with us,” the 
statement adds, “ it may be that this ridiculous 
waste of paper and of the taxpayers’ money in 
supporting public relations organisations at- 
tached to Ministry after Ministry, may stop.” 

A real effort in reduction of Government 
expenditure, the Association declares, would be 
very heartening to industry, and in fact it 
might well be replaced by industrial capital 
expenditure to allow of the application of 
existing scientific knowledge. ‘‘ One could also 
suggest,” the statement concludes, ‘ that 
something might be learnt from the attitude 
of American trades unions towards high pro- 
duction and, finally, there is a strong opinion 
that price control and raw materials allocation 
are probably the most powerful promoters of 
inefficiency in this country.” 


The Position of Private Enterprise 


The annual meeting of the National 
Union of Manufacturers was held in London on 
Thursday, October 14th, and part of the time 
was given up to a discussion on “ Private 
Enterprise.”” In introducing the subject, the 
President, Sir Patrick Hannon, M.P., said 
there could be no doubt that the most grave 
and urgent problem, both in its immediate 
and long range effects, with which manufac- 
turers were confronted, was the future of indi- 
vidual enterprise. He did not think it was 
necessary to remind members of the National 
Union of the part which personal and individual 
enterprise had played in the economic greatness 
of this country over the past two centuries. 
For good or ill, Sir Patrick continued, 
manufacturers had to face a future in which 
all the essential factors of their activities 
would probably be controlled by the State, 
whatever the political colour of the Govern- 


ment. It was to the State that manufacturers 
would have to look for their coal, gas, eleg. 
tricity, transport, and possibly stecl. [py 
plain terms, that meant that the Governmen; 
of the day would possess a complete strangle. 
hold on all the essential factors of production, 
and the manufacturer was, therefore, Vitaly 
concerned as to the price, quality and avail. 
ability of the State-controlled or operated goods 
and services. It would be obvious that they 
affected his ability to compete in world markets 
or to produce his goods at an economic price 
for the home market. In a word, Sir P.trick 
observed, our very survival depended on the 
efficiency of State-controlled industries, aid op 
industry being able to secure adequate supplies 
at reasonable prices. Individual enterprise ag 
represented by manufacturers, however, was 
the only great and vital force in this country 
which remained inadequately organised. ‘There 
were, Sir Patrick said, some 40,000 substantial 
manufacturers in Great Britain, and it had to 
be admitted with keen disappointment that, 
after all the work which had been done over 
the years, not more than about 15 per cent 
were in membership of any national body. 
During the discussion which followed, unani- 
mous support was expressed for a body of 
manufacturers of sufficient strength to nego. 
tiate with Government on State-controlled 
supplies and services. The view was also 
expressed that much could be done by manage. 
ment for the improvement of industrial rela- 
tions, and that there should be much warmer 
human contact between management and 
labour. Finally, it was urged that there was 
no need to make any apology for the profit 
motive, since this must of necessity be the 
incentive for initiative, resource and efficiency. 


Railway Wages 

A meeting between representatives 
of the Railway Executive and the Railway 
Shopmen’s Council took place in London on 
Monday last to discuss a claim that the 4s. wage 
increase granted in May to timeworkers in 
railway workshops should also apply to piece- 
workers. A statement issued afterwards said 
that the unions had decided to ask the Minister 
of Labour to use his offices to resolve the 
difficulty. 

Earlier in the day token strikes occurred in 
railway workshops in some parts of the country. 
The joint secretaries of the Railway Shopmen’s 
Council, however, have appealed to the workers 
involved not to take any action which would 
prejudice the negotiations. 

The Railway Executive has also given its 
reply to the claim put forward by the National 
Union of Railwaymen for a wage increase of 
12s. 6d. a week. As we go to press details of 
the reply have not been issued. They were dis- 
cussed at a meeting between representatives of 
the N.U.R. and the Railway Executive on 
Wednesday. 


Employment and Unemployment 

The Ministry of Labour’s latest report 
on the employment situation in Great Britain 
shows that in the month of August the total 
working population increased by 32,000 (8000 
men and 24,000 women) to 20,297,000. This is 
the first increase since November, 1947, and is 
accounted for mainly by school-leavers entering 
employment. In the basic industries there was 
an increase in August in the number employed 
of 7000, bringing the total up to 3,716,000. 
The increase was distributed between agri- 
culture, public utilities and transport and 
shipping, and there was no appreciable change 
in the number employed in mining. The 
number of people engaged in the country’s 
manufacturing industries at the end of August 
was 7,284,000, compared with 7,240,000 in the 
preceding month. 

The latest unemployment figures relate to 
September 13th, when 294,288 people were 
registered as out of work. The comparable 
figure on August 16th was 298,773. 
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French Engineering News 


(From our French Correspondent) 


At the time of writing the French strikes go on. 
They were originally called by the Communist - 
controlled Confédération Générale du Travail as 
an action by the miners against the Govern- 
ment. The coal strike began on October 5th, 
when work ceased in nearly all of the mines, 
affecting more than 300,000 men in the whole 
of France. Though the Government is prepared 
to meet in part the claims of the C.G.T. and 
has appealed to the miners directly to measure 
the full gravity of their acts, so far it appears 
that their demands are unabated. Monsieur 
Lacoste, Minister of Industrial Production, 
during his broadcast appeal, stated that the 
fears of an economic collapse aroused by such 
a strike in the minds of taxpayers, producers 
and the nation at large would only make any 
solution of the vast problem of prices and wages 
unattainable. Because of the fall in output of 
electric power, supplies to such key industries 
as aluminium would have to be cut down. 
All factories in northern France depending on 
gas were running down to a standstill, he con- 
cluded. The strike has gradually extended to 
include new groups of workers, especially rail- 
way workers, who have ceased work for short 
periods in several districts. Calling of the strike 
followed upon the Government’s decision to 
maintain the increases in the prices of coal, 
electricity and gas at 224, 19} and 25 per cent 
respectively, in spite of the contrary advice of 
the National Price Committee, on which trade 
unions are strongly represented. This Com- 
mittee considered that loss of revenue through 
keeping the price levels down should be made 
good by subsidies. On October 13th it was 
announced that a settlement had been reached 
in the Lorraine steelworks, and the workers 
there soon went back to work. Support for the 

coal strikers has been widespread. Paris taxi- 
cab drivers were on strike for eight days. But 
now the tendency is that in all quarters except 
the coal mines the strikes are petering out. The 
miners themselves are believed to be weary of 
the deadlock, admittedly of political character. 


* * * 


Work is now in progress on the Girotte Lake, 
to regulate the flow of water to seven hydro- 
electric plants downstream. The lake is situated 
at an altitude of about 1700m and is almost 
entirely fed from a reservoir built under the 
Tré-la-Téte glacier, about 15km away from the 
lake, the water passing through a tunnel for 
the full distance. It is estimated that the annual 
flow from the glacier is from 30 million to 45 
million cubic metres. The new works include 
a dam 35m high, of the multiple-arch type, 
with eighteen arches, which will increase the 
capacity of the lake from 25 million cubic metres 
to 50 million cubic metres, and will give a head 
of 1402m. The works will also include a 
generating station estimated to produce 18 
million kWh annually. The main hydro- 
electric plants downstream will, when the scheme 
is complete, generate up to 200 million kWh 
annually. Provision has been made for increas- 
ing the height of the dam in the future by 11m, 
which would increase the amount of water 
impounded by 10 million cubic metres. 





Evectricity Suppty To Joun O’ Groats.—The 
North of Scotland Hydro-Electric Board has 
announced a programme of electrical development 
for Caithness, which will include the provision of 
an electricity supply to John O’ Groats. As a first 
stage, the Board has decided to reinforce the elec- 
tricity supply in the Thurso area by installing in its 
Thurso pgwer station an additional 300-kW diesel 
generating set manufactured by British Polar 
Engines, Ltd. A transmission line is to be erected 
between Thurso and Wick, and it will serve places 
between the two towns, including the village of 
Watten. In addition, distribution lines from Wick 
are to be extended north to Keiss and south to 
Lybster. To meet the growing need for power and 
provide for industrial development, the Board 
states that it has installed in its Wick generating 
station two 240-kW diesel generators, and another 
two generators of 520kW and 600kW are in course 
of installation. These extensions will increase the 
plant capacity of the station from 800kW to 
2400kW. 
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Notes and Memoranda 


Rail and Road 


O1-Firep Bormers at NEASDEN GENERATING 
Sration.—London Transport states that the third 
oil-fired boiler to be converted at its Neasden 
generating station has recently been put into full 
commission. This conversion is part of a scheme 
to reduce coal consumption by changing over four 
boilers from coal to oil-burning. It is probable 
that the fourth will be in service before the end of 
the year and it is estimated that, between them, 
the four boilers will achieve an annual saving of 
some 50,000 tons of coal. 


VeuIcLe Testinc Srations.—Speaking at the 
opening of the National Safety Congress in London, 
last week, the Minister of T rt, Mr. Alfred 
Barnes, made some references to the work of the 
Committee on Road Safety. Dealing with that 
Committee’s recommendation for the establishment 
of vehicle testing stations, he said that a consider- 
able amount of preliminary work was necessary 
before any decision could be reached on the practic- 
ability of such @ measure. Accordingly, he had 

for an investigation to be made, and when 
the results were available he would be in a better 
position to decide whether a system of testing 
stations for the compulsory inspection of motor 
vehicles was a practicable and worth-while 
proposition. 

VEGETATION AND THE SETTLEMENT OF Roaps.— 
Fast-growing trees, such as poplars and elms, are 
liable to cause to the foundations of roads 
where the subsoil is clay. Such trees remove water 
from the clay and cause shrinkage of the soil with 
consequent settlement of the road surface. Damage 
is also caused to buildings in the same way. Recently 
a brief survey was carried out by the Road Research 
Laboratory of the Department of Scientific and 
Industrial Research to investigate the effect of fast- 
growing trees on roads. Surveyors and engineers 
of a number of county and local authorities assisted 
in the work, and the main conclusions from the 
evidence were :—On heavy clay soils fast-growing 
trees may cause damage if they are planted within 
50ft of the carriageway, particularly during periods 
of very severe drought, such as occurred in the 
latter half of 1947; the effect of fast-growing trees 
in clay soils may be serious in urban areas where the 
trees are set in paved footways or where the rainfall 
distribution is affected by concentrated buildings ; 
no cases of damage to road foundations were 
observed in loam or sandy soils; and poplars 
appeared to be the trees most likely to cause damage, 
but alder, elm, aspen and willow are also fast- 
growing and may cause damage. Full details of the 
survey are contained in a paper, “ The Effect of 
Vegetation on the Settlement of Roads,” by 
D. Croney and W. A. Lewis, of the Road Research 
Laboratory, which was presented to the Biology and 
Civil Engineering Conference of the Institution of 
Civil Engineers last month. The question of damage 
to sewers and drains by the roots of trees is not 
dealt with in the paper. 


Air and Water 


THe CLAERWEN Dam.—It is reported that good 
progress is being made in the construction of the 
Claerwen dam in mid-Wales, which will help to 
meet Birmingham’s water requirements of over 
40,000,000 gallons daily. Work was started 
about two years ago, and the foundations are now 
being laid for the dam, which will be 182ft high 
and over 1000ft long. The impounded water will 
constitute a reservoir approximately 4 miles 
long and totalling 10,860,000,000 gallons. 


LIGHTHOUSES FOR THE Far East.—A further 
survey of lighthouses in the Far East has been made 
recently by an engineer from Chance Brothers, Ltd. 
Lighthouses in the Philippines, Sarawak and - ‘orneo 
have been visited, and specifications and estimates 
for new apparatus drawn up. As a result the com- 
pany has lately received several orders, including 
one for the lighthouse on Corregidor Island in 
Manila Bay. It will be recalled that this island saw 
the heroic last stand of the Allied Army before 
capitulation to the Japanese in 1942. Before the 
war the Corregidor lighthouse was illuminated by an 
oil burner, but the new installation being supplied 
by Chance Brothers, Ltd., comprises a prismatic 
glass optical apparatus, and rotating mechanism 
giving a quadruple group of flashing light of nearly 
half a million candlepower, the lantern for housing 
the optical apparatus, and diesel engine driven 
generating plants in triplicate, so that if one plat 
fails to operate a second can be brought into instant 
service even when one plant is being overhauled. 
At dusk, a bell rings automatically, summoning the 
keeper, and the bell will not stop ringing until he 


‘ 


presses the “start ’’ pushbutton on one of the 
generating plants and until the apparatus is 
operating normally with the beams sweeping the 
horizon. The electric lamp inside the cage of glass 
prism which forms the optical apparatus is quite 
small, being of only 1kW consumption. If this 
lamp burns out during the night a second lamp is 
automatically: brought into focus with the lenses, 
but a warning light shows the keeper what has 
occurred next morning when he goes to switch off. 
He cannot extinguish this light until he has 
replaced the lamp. Also, if the electric motor 
which rotates the lenses burns out or slackens 
speed, a second motor automatically comes into 
operation. Other lights recently ordered include 
new large oil-burning optical ap tus for two 
lighthouses in North Borneo which are too remote 
to render electric apparatus economic to operate. 
These are for Tanjong Trang and Batu Tinagat 
lighthouses situated many miles away from 
civilisation. 

Lonpon Airport TERMINAL BuILpINGs.—The 
Ministry of Civil Aviation has appointed Mr. 
Frederick Gibberd, F.R.1.B.A., as consulting 
architect for the construction of the mterim terminal 
buildings which are to be erected on the north- 
eastern face of the diamond-shaped central area of 
the London Airport. Work will start on these 
buildings at the end of this year, and it is planned 
to bring them into use by 1951 in time for the 
Festival of Britain. They will replace the existing 
temporary passenger-handling buildings alongside 
the Bath Road. The buildings will be of semi- 

rmanent unit construction, two or three storeys 

igh, and they are expected to remain in use until 
the final portion of the permanent terminal build- 
ings is érected. Experience gained from the 
operation of these interim buildings, the Ministry 
states, should contribute considerably to the final 
design and lay-out of the central area. 


Miscellanea 

Ste Joun Cass TEcHNICAL INSTITUTE.—Special 
lectures announced by the Sir John Cass Technical 
Institute, Jewry Street, London, E.C.3, include 
a course on “ Materials of Construction used in 
Chemical Engineering,” which will be given on 
Friday evenings at. 6 > beginning on October 
29th and ending on mber 17th. These lec- 
tures will be followed in the New Year by a c@urse 
on “ Unit Operations in Chemical Engineering.” 
Other courses of lectures dealing with “‘ Statistical 
Methods in Industry,” will be given by Dr. B. P. 
Dudding, on Mondays at 7 p.m., beginning October 
25th, and “‘ Design of Experiments,” by Mr. K. 
A. Brownlee, on Mondays at 7 p.m., beginning on 
January 24th, 1949. 


Iron snp Steet InstrruTe.—The Iron and 
Steel Institute’s autumn meeting is to be held at 
4, Grosvenor Gardens, London, 8.W.1, on Wed- 
nesday and Thursday, November 10th and 11th. 
On the first day the following papers will be pre- 
sented for discussion: Morning, *“‘ A Note on the 
Varying-Turbulence Cowper Stove,” by Mr. D. 
Petit ; ‘*Magnetic Concentration Experiments 
upon Iron Ores in N. Lines. Practice,”. by Mr. 
L. Reeve, and ‘‘ The Work and Organisation of a 
Statistical Department in Heavy Industry, with 
Particular Reference to the Steel Industry,” by 
Mr. A. W. Swan. Afternoon, ‘‘ The Application of 
Oxygen-Enriched Air to Side-Blown Converter 
Practice,” by Mr. J. L. Harrison, Mr. W. C. Newell 
and Mr. A. Hartley; ‘‘ Development of an Im- 
proved Basic Bessemer Steel,” by Mr. H. A. 
Dickie, and “‘Ingot Structure in a Series from 
Rimmed to Killed Steel Made from the Same Cast,” 
by Mr. P. M. Macnair. On the second day, the 
papers to be discussed are : Morning, ‘ Ingot 
Surface Defects in Structural Steels,” by Mr. L: 
Reeve ; ‘“‘ Open-Hearth Furnace Instrumentation,” 
by Mr. E. Rodgers, and “‘ First Report of the Open- 
Hearth Instruments Sub-Committee,” by Mr. 
F. L. Robertson; ‘‘ Rapid Estimation of Slag 
Basicity,”” by Mr. W. A. Smith, Mr. J. Monaghan, 
and Mr. W. Hay, and “A Note on the Deter- 
mination of Moisture in Producer Gas,” by Mr. J. 
Pearson and Mr. R. Toye. Afternoon, “* Fatigue 
Tests on Crankshaft Steels,” by Mr. P. H. Frith ; 
“A Magnetic Study of the Structure of Cold- 
Worked Iron-Nickel-Chromium Alloys,” by Mr. 
P. T. Hobson, Mr. E. 8. Chatt and Mr. W. P. 
Osmond, and “ The Interrelation of Hardenability 
and Isothermal Transformation Data,” by Mr. 
W. I. Pumphrey and Mr. F. W. Jones. The morn- 
ing sessions begin at 10 a.m. each day and the after- 
noon sessions at 2.30 p.m. A buffet luncheon will 
be served in the Library of the Institute from 
1.15 p.m. to 2.30 p.m, 
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Forthcoming Engagements 


en Ah en may Societies, deo., desirous of 
having notices meetings inserted in thie column, are 
ae in order to make sure of ir insertion. 


the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 
eee 7 Oct. 25th.—Soutu-East Lonpon BRaNcH : 
8.E. London Technical College, Lewisham. Open 
Meeting. “A Study of the Induction Motor,” 
F. T. Chapman. 8 p.m. 
Chemical Society , 
To-day, Oct. 22nd.—The University, Edgbaston, Bir- 
“Cell Growth Phenomena and Chemical 
Kinetics,” Sir Cyril Hinshelwood. 4.30 p.m. 
Thursday, Oct. 28th.—Burlington House, Piccadilly, W.1. 
“Strychnine, Brucine and Vomicine,” Sir Robert 
Robinson. 7 p.m. 
Friday, Oct. 29th.—Royal Technical College, Glasgow. 
“Chemical Personalities a Century Ago,” John 
Read. 3.45 p.m. 
Hull Chemical and Engineering Society 
Tuesday, Oct. 26th.—Church Institute, Albion Street, 
Hull. “‘Synthetic Detergents,” H. R. -Gallemore. 
7.30 p.m. 
Imperial College of Science and Technology 
Monday, Oct. 25th.—Ji Hall of the 
Institute, Imperial Institute Road, 8.W.7. 


rial 
me 


Reflections on the History of Science,” Horbore 
Dingle. 5.30 p.m. 
Incorporated Plant Engineers 
Oct. 25th—LxEps Brancu: Royal Station 
Hotel, York. Discussion led by West and East 
Yorks, chairman. 


———- Oct. 23rd.—East MIDLANDS Brancg: Tech- 
nical College, Leicester. “The Block Runner,” 
J. F. Measures ; “The Distributed Runner,” P. A. 
Russell; “ Runners and Feeders for Non-Ferrous 
Metals,” D. W. Berri 6 p.m. 
LANDS BRANCH z School of 


Waldorf 
Hotel, Aldwych, W.C.2. Production of Castings 
for Internal Combustion Engines,” Film pinsenied 
by C. R. van der Ben. 7 p.m. 

Friday, Oct. 29th.—MippLEesBrouGcH BraNncH: Cleve- 
land Scientific and Technical Institute, Corporation 
Road, Middlesbrough. Annual Social vening. 
7.30 p.m. 

Saturday, Oct. 30th.—Bristot Brancn: Grand Hotel, 
Broad Street, Bristol. ‘‘ Pattern-Making,” S. A. 
Horten. 3 p.m. 

Institute of Marine Engineers 
Tuesda , Oct. 26th.—Juntor Szction : County Technical 
Dartford. “Air Conditioning,” J. K. W. 
McVicar. 7.30 p-m. 
Institute of Metals 

Friday, Oct. ee Locat Sgorion: Grand 
Hotel, Sheffield. “ — eye of 
Aluminium Alloys,” W. t 6.30 p.m. 

Tuesday, Nov. -2nd.—Soutu Wao <a SECTION : 
Universit College, Singleton Park, Swansea. 
“Controlled Atmospheres in Non-Ferrous Metal- 
lurgy,” Ivor Jenkins. 6.30 p.m. 


Institute of Refrigeration 
Tuesday, Oct. 26th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, S.W.1. “ Re- 
frigerating Engineering Problems,” W. 
R. Woolrich. 5. 30 p.m p.m. 


Institute of Transport 

Tuesday, Oct. po a — AND STUDENT 
Socrery : ty Transport 
ing of Road Transport Services,” E. Hewkin. 
7 p.m.—METROPOLITAN GRADUATE AND STUDENT 
Socrery: 80, Portland Place, W.1, “Carriage by 
Air,” Miss P. M. Powesland. 

—- es a 28th.—NorrTu- Weareits SEcTION : 

amber of Commerce, Liv “ Air rt,” 

F. N. Hillier. 6.15 p.m. econ a 

Monday, Nov. lst.—METROPOLITAN SECTION : Living- 
stone House, Broadway, S.W.1. “ Railways and the 
nay ma Act, 1947,” D. Blee. 6 p.m. 

Tuesday, Nov. 2nd.—Co t Rooms, Great Queen 
Street, W.C.2. Anniversary Luncheon and address 
by Sir Eustace Missenden. 12.45 p.m. 

Institute of Welding 

Wednesday, Oct. 27th.—Institution of Civil Engineers, 
Great George Street, Westminster, 8.W.1. Presi- 
dential ame, J. H. Patterson. 6 p.m. 


ical Society, Burlington 
“The Construction of 
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Institution of Electrical Engineers 

Monday, Oct. 25th.—Savoy Place, Vietesia Embankment, 

af -2. Informal ” =. 2 

estern —e Power Fe scar open y 
the President, T. Graeme N. Haldane. FS'30 p.m. 
Norta- EasteRy ey lg Neville Hall, Westgate 
Road, Newcastle-upon- “ Load tching 
and the Reasons for it with Special Enon to 
the British Grid System,” C. R. per. 6.15 p.m. 

Tuesday, Oct. 26th.— SUREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. Discussion on 

Measurement of Phase Angie of Electric Circuits,” 
Opened by Arvon Glynne. 5.30 p.m. 

Wednesday, Oct. 27th.—EpuoaTIon Discussion CIRCLE : 
Savoy Place, Victoria Embankment, W.C.2. 
Discussion on ‘‘ Graphical A) _ to R. L:; and 
R. C. Circuits,” opened a es 

Friday, Oct. 29th titut Mook 
Onerthia Gate, = j poor Park, 8.W.1. 
“se ores with High-Pressure Steam 
fone 


»” W. N.C. Clinch. 6 p.m. 
Monday, Nov. 








5 —Lonpon STupENTs’ SECTION : 
Savoy Place, Victoria Embankment, W.C.2. Three 
Short Papers on the Students’ Sections Summer 
Tour to Switzerland. 7 p.m. 

Tuesday, Nov. 2nd.—MEaSUREMENTs AND Rapio Sxc- 
TION: Savoy Place, Victoria Embankment, W.C.2. 
‘““A Storage System for Use With Binary a ey 
Computing Machines,” F. C. Williams 
Kilburn. 5.30 p.m m.-—-Norta MIDLAND Fag 
Royal Station Hotel, York, “ Electric Traction on 
the Southern Railway,” C. M. Cock. 7 p.m. 


Institution of Heating and Ventilating Engineers 
Tuesday, Oct. 26th.—Scottish BrancH: Engineeri 
Centre, 351, Sauchiehall Street, Glasgow, C.3. 
Presidential Address, L. Copeland Watts. 6.30 
p-m. 
Institution of Mechanical Engineers 
To-day, Oct, 22nd.—Storey’s Gate, St. James’s Park, 
S.W.1. Presidential pA Mew W. Gregson. 6 mm. 
Monday, Oct. 25th.—YorxKsHIRE Branco: Royal 
toria Station Hotel, Sheffield. “‘ The Agetonbion 
of Modern Coal Face Machinery,” J. W. L. Anderson. 


Teste Oct. 26th—BrrMINGHAM AUTOMOBILE DrvI- 
SION : James Watt Memorial Institute, Great Charles 
Street, Birmingham. “ Basic Problems in the 
neering of a Modern All-MetalMotor Body,” E. 5. 
White. 6.30 p.m. 

Wednesday, Oct. 27th.—SoutH Wates Brancu: Royal 
Hotel, ‘Cardiff. Annual Dinner. 6. 30 p.m.—LonpDon 
Grapvates’ Section: Visit to the Aero-engine 
works of D. Napier and Son, Ltd., Acton. 1.45 


onion, Oct. 28th.—SouTHERN BRANCH : 
College, Brighton. ‘Textile » we C 
Crawshaw. 6.30 p.m.—BristoL AUTOMOBILE Drv1- 
ston : Royal Hotel, Bristol. Address by the Chair- 
man of the Centre Commitiee. 6.45 p.m. 

Friday, Oct. 29th.—Storey’s Gate, St. James’s Park, 
8.W.1. “‘Some rating Experiences with High- 
Pressure Steam Power Plant,” W. N. C. Clinch. 
6 p.m—East Miptanps Branox: School of Arts 
and Crafts, Green Lane, Derby. “ Export Vehicle 
Design,” H. W. Fulton. 7 p.m. 

Institution of Post Office Electrical Engineers 

——_ Oct. 27th.—InForRMaL Mzetine: L, T. R. 

eadquarters, Refreshment Club, Waterloo Bridge 
ioe 8.E.1. “ Investigation of Exch Main- 
tenance and Service Conditions,” 8. E. New. 5 
p.m. 

Institution of Production Engineers 

To-day, Oct. 22nd.—WestTeRN Section: T. H. and J. 
Daniels, Ltd., Stroud, Glos. ‘“‘The Review of 
Compressed Air and its Practical Application,” 
W. J. Ford. 7.30 p.m. 

Monday, Oct. 25th—Hattrax GrapvuaTE SEcrTIon: 
Technical College, Halifax. ‘‘ Tractor Production,” 
D. Bailey. 7 p.m. 

Tuesday, Nov. 2nd.—CovenTRY GrapuaTE SECTION : 
Technical College, Seay “Planning in the 
Boot and Shoe Industry,” J. V. Collier. 7.15 p.m. 


Institution of Sanitary Engineers 

Monday, Nov. 1st.—118, Victoria Street, 8.W.1. Meeting 
of Literary, Law and Parliamentary Committee. 
Meeting of Organising and General Purposes Com- 
mittee to follow. 2.30 p.m. 

Institution of Structural Engineers 

To-day, Oct. 22nd.—Miptanp Counties Branou: 
James Watt Memorial Institute, Great Charles 
Street, see nm cagage’ Chairman’s Address, D. W. 


James 

Thursday, Oct. aad, pw Belgrave Street, S.W.1. 
“The Limitations of Soil Mechanics as Applied to 
Foundations,” G. B. R. Pimm. 6 p.m. 


Institution of Works Managers 
Monday, Oct. 25th.—LoNnpDoN BrancH: Waldorf Hotel, 
Aldwych, W.C.2. ‘‘ Management of a Small Fac- 
tory, v8 J. A. Dw 6.45 p.m.—GLascow BRANCH : 
s and Shipbuilders in Scot- 
Raf 39, Eimbeok Crescent, Glasgow. ‘‘Some 
Aspects of Industrial Psycholo as Applied to 
Works Management,” C. A. O 7 p.m. 
Tuesday, Nov. 2nd.—LxeEps BRANOE : Y ceeak Northern 
Hotel, Leeds. “‘ The Psychology of Manage- 








Tuesday, Oct. 26th.—Great George Street, Westminst 
8.W.1. Op 1946/47, on the 
Box Gates at Dover Train Ferry Dock,” J. 
Jellett. 5.30 p.m.—NEWwocasTLE- UPON-TYNE = 
District ASSOCIATION : North of England Institute 
of Mining and Mechanical eers. Westgate 
Road, Newcastle-upon-Tyne. ning Meeting. 
Chairman's Address, ‘‘ Saguenay River, Quebec.” 

™. 

Friday, bet. 29th.—YoORESHIRE AssocIaTION: Great 
Northern Station — Leeds. Discussion on the 
Engineers’ Guild. 7 p.m. 





ment,” A. D. Jenkins. 7 p.m. 


Junior Institution of Engineers 

To-day, Oct, 22nd.—39, Victoria Street, S.W.1. “The 
Influence of Lighting on Industrial and Domestic 
Accidents,”’ 8. Lyons. 6.30 p.m.—Sovrs Mip- 
LanpD GRouP OF MEMBERs: Technical College, 
Luton. Meeting. 7.30 p.m. 

Saturday, Oct. 23rd.—Norru-WestTern SecT1ion: The 
Manchester Geographical Society, 16, St. Mary’s 

Parsonage, Manchester. “The Influence of the 
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Internal Combustion Engine on Agrioult; 


W. Lupton, 2.30 p.1 
Friday, Oct. 29th.—39, Victoria Street, 8.W.1. Filmy 
“Precise Mi t for Engineers,” and “ Bloe’ 
trical Generation.” 6.30 p.m. 
Manchester Association of Engineers 
To-day, Oct. regan gee Club, Albert Square, 
ter. The Production of High-Quality 
Steel,” W.H. Salmon. 6.45 p,m. 


Manchester Statistical Society 
Friday, Oct. 29th.—InpusTRIAL GROUP:  Soviety of 
Architects’ Room, 16, St. Mary’s Parnonas re, 
chester. “ Sequential Methods of Samplin , Ingpeo. 
tion,” P. Armitage. 6.45 p.m. 
North East Coast Institution of Engineers and Shipbuilders 
Friday, Oct. 29th.—Literary and Philosophical! Society, 
ewoastle-upon-Tyne. “Thermodynamics in the 
Making,” 8. 8. Cook, 6.15 p.m. 
Royal Aeronautical Society 
Thursday, Oct. 28th.—Institution of Civil Enzineers, 
Great George Street, Westminster, 8.W.1. “ Air. 
craft Engineering and Production,” by a Momber 
of the Staff of Handley Page, Ltd. 6 p.m. 


Royal Statistical Society 

Thursday, Oct. 28th. —SHEFFIELD Grove: The UU niver- 
sity, St. George’s Square, Sheffield, 1. “The 
Activities of the Mathematics Division of the 
noe Physical Laboratory,” E. C. J'ieller, 

.30 p.m. 

Friday, 29th.—BrrMINGHAM GROUP: eS of 
Commerce, 95, New Street, Birmingham, 2. “ Sta. 
tistical Princi in Quality Specificat iv. 1s for 
Plastics,”” C. Wainwright. 6.30 p.m. 


Society of Engineers 
To-day, Oct. 22nd.—17, Victoria Street, 8.W.1. 
by the President, E. E, Turner. 6.30 p.m. 
Monday, Nov. 1st.—Geological Society, Burlington 
House, Piccadilly, W. hg “Soil Mechanics and the 
Practical Engineer,” C. B. Brown. 5.30 p.m. 





Address 





Personal and Business 


Mr. W. E. Stan ey has been appointed a director 
of Darwins, Ltd. 

Sm Guy Norr-Bowsr, K.B.E., has been ap- 
pointed Director of Public Relations to the National 
Coal , 

Mr. J. E. BENNETT has been appointed chairman 
of Crane, Ltd. Mr. R. E. Dunnett has succeeded 
Mr. Bennett as managing director of the company. 

Wetpine Rops, Ltd., states that the address 
of its head office is now 76, Attercliffe Road, Shef- 
field, 4 (telephone, Sheffield 24231; telegrams, 
Weldrod, Sheffield). 

Mr. T. H. Y. Bonsgy, A.M.I.E.E., has been 
appointed sales manager, and Mr. C. H. E. Ridpath, 

MLEE. deputy sales manager, of the Aluminium 
Wire and Cable Company, Ltd. 

Persow, Ltd., has opened a new factory at 
Richborough Works, Sandwich, Kent. For the 
present, the co yo ’s head office will remain at 
Balmoral Road, Watford, Herts. 

Tue Eastern Drviston of the British Electricity 
Authority announces the appointment of Mr. 
A. W. Sweetinburgh as transmission engineer in 
succession to Mr. M. I. Barstow, who has resigned. 

Tue Utster Transport AvuTHority has an- 
nounced the following appointments : Mr. N. C. 
Cain, civil engineer ; Mr. W. Archibald, mechanical 
engineer, and Mr. W. 8. Marshall, railway operating 
superintendent. 





Contracts 


RaNSOMES AND Raprer, Ltd., has received an 
order, valued at over £400,000, from the Govern- 
ment of Pakistan for water control gates, operating 
gear and other equipment for the new Barrage at 
Kotri on the River Indus. 

Dosson AND Bartow, Ltd., has received from 
the Polish Purchasing Mission, on behalf of the 
Textile Import Bureau, Lodz, a contract for the 
supply of “‘ Nelson” continuous spinning plant 
for the daily production of 24 tons of continuous 
filament rayon yarn. The value of the contract 
is stated to be £250,000 sterling. 

SAUNDERS ENGINEERING AND SuHrpyagp, Ltd., 
has received an order for pry ‘os single-decker 
bus bodies for Companhia de Transportes Coleti- 
vos, Sao Paulo, Brazil. The value of the order, 
including the “‘ Aclo Regal ” chassis made by A.E.C., 
Ltd., to which the bodies are fitted, is over £500,000. 
Delivery will begin almost immediately and con- 
tinue at the rate of about. twenty-five buses a 
month. 

Preecit-GeneraL CasLe Works, Litd., has 
received an order for 66-kV oil-filled cable to link 
East Perth power station, Australia, to the South 
Freemantle power station via the Swan River 
railway bridge. The value of the contract is over 
A.£60,000. Another contract valued at more than 
A.£50,000 has been secured by the same company 
for the supply of cables to the New South 
mantle power station. 
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The New Session of Parliament 


Qn Tuesday morning last, the fifth session of 
the present Parliament was opened, with full 
state ceremonial, by His Majesty the King, 
yho was accompanied by Her Majesty the 
Queen. In the Speech from the Throne, the 
King made reference to the problem of the 
balance of payments, and said that it was only 
by our continued exertions and self-restraint 
that we should win through. Inventive thought 
matched to hard work was necessary to enable 
yorkers and management, in common effort and 
counsel, to make the fullest use of our available 
resources. By increasing the individual con- 
tribution of skill and labour, the Speech con- 
tinued, we must build up our production still 
further. The Speech then proceeded to indicate 
forthcoming legislation, which includes a 
measure ‘to bring under public ownership 
those companies extensively engaged in the 
production of iron ore, or of pig iron or steel, 
or in the shaping of steel by a rolling process.”’ 
Other legislation to be introduced during the 
ssion includes a Bill to amend and consolidate 
ihe law of patents and designs ; a Bill to protect 
the coast from erosion by the sea ; @ measure to 
enable the Government to ratify an international 
convention on the safety of life at sea; and a 
Bill for the improvement of water supplies in 
Scotland. 


London Transport’s Central Line 
Extensions 


In the early part of this week, London Trans- 
port announced that the latest extensions of the 
Central Line are to be opened for service on 
November 21st. The new sections extend from 
Greenford to West Ruislip, at the western end 
of the line, and from Woodford to Loughton and 
from Woodford via the Grange Hill loop to 
Hainault, at the eastern end. With these 
additions the total length of the line from West 
Ruislip to Loughton will be 29 miles. At the 
Ruislip end, four stations have been added to 
the Underground system, with footbridge or 
subway connections to the adjoining stations on 
the Western Region’s steam line. The work 
involved in the western extension has included 
the widening of the Northolt cutting, where 
37,000 cubic yards of London clay had to be 
excavated and a heavy toe-wall constructed to 
prevent slips, and the demolition of part of 
Long Lane bridge. The work at the eastern 
end of the extension has been concerned mainly 
with electrifying the existing British Railways’ 
Eastern Region tracks, installing automatic 
colour light signalling and of adapting former 
steam-line stations for electric train operation. 


The 33rd International Motor 
Exhibition 

Tue 33rd International Motor Exhibition, 
arranged by the Society of Motor Manufacturers 
and Traders, Ltd., for the motor industry of 
Great Britain, was opened at noon on Wednes- 
day, October 27th, by the Duke of Gloucester 
at Earl’s Court. It is the first Motor Show to be 
held in this country for ten years. In general, 
the exhibition is of the same scope as the pre-war 
exhibitions, but it differs from them in several 
respects. There is a somewhat smaller number 
of motor-car exhibits owing to the smaller 
foreign representation. ‘There are also fewer 
British types of cars, representing the industry’s 
effort to obtain maximum produciion under 
existing manufacturing conditions, but at least 
fifty of the-car models are of post-war design, 
many of which have been put into production 
during recent months. In all there are 500 
exhibits, embracing cars, carriage work, acces- 
sories and components, marine and motor 
boats, transport service equipment and caravans 
and trailers, Thirty-two British motor-car 
S are represented, along with twelve 
American firms, six French firms and one 
Italian firm. The marine section is the largest 
yet shown and the exhibits vary from 60ft 
diesel engine driven cabin cruisers to the 
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Smallest engines and boats. Speaking at the 
annual dinner of the Society of Motor Manu- 
facturers and Traders, on Tuesday evening, 
Mr. G. R. Strauss, the Minister of Supply, 
praised the combined effort of the leading 
technicians and operatives of the motor industry 
for their export activity. The industry, he said, 
had clearly established its claim for more steel 
as soon as that was available. The Minister 
declared that there was little prospect of 
increasing the number of cars and goods vehicles 
for the home market for some time. 


British Iron and Steel Federation 

THE Executive Committee of the British 
Iron and Steel Federation announces with 
regret the resignation of its commercial and 
technical director, Sir John Duncanson. Sir 
John is returning to Scotland to be associated 
in certain interesis with Sir James Lithgow. 
Sir John joined the Iron and Steel Control at 
the beginning of the war in 1939, and succeeded 
to the controllership in 1942. That position 
he held until July, 1945, when he assumed his 
appointment with the Federation. He will be 
succeeded as commercial director of the 
Federation by Mr. Edward W. Senior, the 
Master Cutler of Sheffield for 1948. Mr. Senior 
also served throughout the war in the Iron and 
Steel Control as the General Director of 
Alloy and Special Steels, and was the repre- 
sentative of the Control in Washington for 
some two years during the war. Afterwards he 
returned to become Controller of the Ball- 
Bearing Industry, resigning at the end of the 
war to return to his own interests in Sheffield. 
The changes will be effective from early in 1949. 


East Coast Line Reopened 

THE British Railways East Coast main line, 
which has been completely blocked since 
August 12th between Berwick-on-Tweed and 
Dunbar, after being severely damaged by floods 
and landslides, was reopened for freight traffic 
on Monday last. Passenger services on the 
line will not be resumed until Monday, 
November Ist, by which time it is hoped that 
any unforeseen difficulties and the severe speed 
restrictions, made necessary by temporary 
bridges and relaid sections of track, will have, 
to a certain extent, been overcome. The railway 
engineers and contractors engaged on this work 
are to be congratulated on their achievement, 
which has made possible the reopening of this 
important line within eleven weeks of its being 
so severely damaged. Our readers will remem- 
ber that on this stretch of less than 30 miles of 
track on the Berwick—Dunbar line no less than 
seven bridges were completely destroyed. In 
addition, miles of track were buried by debris 
or demolished, there were three major sub- 
sidences, and two slips occurred in embankments 
where the line runs close to the sea at a height 
of some 150ft above the foreshore. Seven 
temporary bridges, some of the military type, 
have been erected, and the repairs have involved 
the use of some 2300 tons of steel piling, bridging 
trestles, and other materials. For the work 
materials and manpower resources from various 
regions of British Railways were concentrated, 
and valuable technical assistance was given by 
the War Department, Metropolitan Water 
Board and other authorities. During its first 
week in service thirty-nine freight trains 
running daily over the section will help to 
“bed down” the track before the passenger 
train service is resumed. 


Wath Road Junction Derailment 
Report 

THE report to the Minister of Transport by 
Brigadier C. A. Langley, one of the Railway 
Inspecting Officers, on the derailment which 
occurred on Tuesday, May 18th, about 3.52 p.m., 
near Wath Road Junction, on the Sheftield— 
Leeds four-track main line of the London 
Midland Region, has now been published by 
H.M. Stationery Office. The 11.45 a.m. down 
express passenger train from St. Pancras to 





Bradford, comprising twelve coaches hauled by 
two engines, was travelling on the down passen- 
ger line at a speed of 60 to 65 m.p.h., when the 
engines and eight coaches became derailed on a 
30ft embankment. The alignment was straight, 
but the track had bacome distorted due to rail 
expansion caused by the sun’s heat. The 
express was only carrying 194 passengers, but 
six passengers were killed, and the driver of the 
engine and one passenger died of their injuries. 
Thirty-three passengers and one railway servant 
were detained in hospital and twenty-one 
passengers and one railway servant sustained 
minor injuries. Brigadier Langley says that 
he has no doubt that the derailment was caused 
by the severe distortion of the track. The 
driver, W. Thornhill, was an excellent witness, 
and he accepts his statement that he saw a 
very bad kink at short range. He applied his 
brakes promptly, but it was too lete for them 
to take effect. In his remarks and recom- 
mendations the Inspector states that this 
derailment draws attention to the need for 
further research into the strength of different 
types and conditions of ballast to resist the 
lateral forces set up by highly stressed rails 
when expansion has been suppressed by tight 
or butting joints. This research should, he 
says, be continued until the relative strengths 
of stone and ash ballast can be assessed with 
reasonable accuracy. The question of safe 
speed on ash-ballasted lines also arises, and it 
is doubtful whether the Region’s general 
maximum of 75 m.p.h. should be permitted 
with ash ballast unless the track is thoroughly 
consolidated and maintained in first-class 
condition. The substitution of stone for ash 
ballast is highly desirable, where formation is 
stable, and in those places where subsidences 
are not expected for some years. 


Report of H.M. Chief Inspector of 
Mines for the Years 1939-46 


THE report of the Chief Inspector of Mines, 
Mr. J. R. Felton, to the Minister of Fuel and 
Power for the years 1939-46 has now been 
published by the Stationery Office. During the 
war years the annual publication of the Chief 
Inspector’s report was suspended, and the 
present report reviews generally a number of 
important changes and developments which 
have taken place in those years. It is accom- 
panied by statistical material covering the whole 
period. Changes in the inspection divisions and 
the inspectorate are reviewed. In the seciion 
on accidents there was, it is noted, a consider- 
able drop in the number of deaths and serious 
accidents, and in the rate of.fatal and serious 
non-fatal accidents for the last two years, com- 
pared with the last pre-war year. For 1946, of 
the 2617 persons killed and seriously injured 
underground, 1293 took place as the result of 
falls of ground, 660 from haulage accidents, 
73 were due to gases, coal dust and fires, 295 
from the use of explosives, 63 by machinery 
and 233 from miscellaneous and other causes. 
In the section of the report devoted to develop- 
ments, mention is made of mechanisation. In 
1939, two diesel locomotives were introduced 
into safety-lamp mines in Yorkshire for the 
conveyance of men to their working places. At 
the end of 1946, sixty-two diesel locomotives 
were in use in thirty-four coal mines, and fifty- 
one battery locomotives or shuttle cars at 
eighteen mines. Power loading machinery of 
various types, for handling both coal and stone, 
have now been introduced into British mines. 
Pneumatic stowing machines have also been 
tested. Differences between American and 
British flameproofing have been reconciled. 
Photometric tests of lamp installations have, 
revealed considerable loss of light, which in | 
many instances was due to causes that could be 
easily rectified. By the end of 1946, 1908 miles 
of water pipes for fire fighting had been installed 
in mines. Draft regulations for the amendment 
of the use of electricity in mines under the Coal 
Mines Act are being re-discussed. 
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Water Supply of Greater London 


By H. W. DICKINSON, D.Eng., M.I.Mech.E. 
No. XVII—{Continued from page 407, October 22nd) 


GENERAL History DURING THE NINETEENTH 
CENTURY 

O far we have dealt with the histories of 

the water companies up to the end of the 
nineteenth century, i.e., to the time of the 
formation of the M.W.B. It will now be 
well to record in a more general way the 
changing . conditions that confronted the 
companies, their clients, and the public 
generally, and whither they tended during 
that century. 

When the nineteenth century opened, 
private enterprise, attempered by competi- 
tion, was regarded as the best way to effect 
public services, and private individuals or 
Joint Stock Companies were accepted as the 
accredited means of accomplishing this ; 
for example, in the case of these companies, 
Parliament, in granting their franchises, 
did actually encourage competition by leav- 
ing boundaries of supply in many cases 
ill-defined or even intentionally overlapping. 
This, however, was quickly realised and 
remedied by the companies by agreement 
among themselves—the New River Com- 
pany and the East London Company led 
the way in 1815, and the rest followed 
later—by delimiting their areas of supply 
and by making compensation for the mains 
that one gave up to the other. Water rates 
were rarely laid down in the Acts which 
established the companies; they were 
arbitary even in the same company and 
varied widely from one company to another. 
A period of competition between the new- 
comers and the older-established companies 
did actually ensue and water rates were 
reduced below what was commercially pos- 
sible. Soon, however, a return to previous 
and even higher rates took place; e.g., in 
1827 an increase of about 8 per cent was 
made. 

Nevertheless, competition had some effect 
in increasing the areas under high service 
and under constant supply, and this, too, 
at every season of the year; it had the 
disadvantage that the less populated dis- 
tricts, where the cost of extension of mains 
and of pumping was not likely to be recouped 
by revenue, were neglected. The quantity 
and more particularly, the quality of the 
water, was generally more than indifferent 
and varied greatly from one company’s 
supply to another. Hence, public dissatis- 
faction increased and controversy arose, 
resulting in agitation and propaganda. 
Indeed, the companies were branded as 
“odious and tyrannical monopolists”’ and 
“@ mischievous and unprincipled confe- 
deracy.” As a legacy from the days of the 
conduits, it would appear that the idea 
still persisted among a t+ number of 
persons that water is a gift of God and should 
be available without cost, regardless of the 
fact that it had now no longer to be carried 
about in pails, but was brought to the con- 
sumer’s premises. Yet the outcry was not 
quite justified, for it is clear from the records 
that many of the companies—the New River 
was a grand exception—paid small or 
even no dividends. Instead they were 
confronted with the task of putting down 
expensive plant, pumps, buildings, reser- 
voirs and mains, to keep pace with the 
growth of population, which had been 
unexampled in any previous century. It 
is quite possible that the prospects of even- 


tual capital appreciation was conducive 
to this expenditure; such appreciation, 
however, occurred in only two or three of 
the company’s affairs. 

A concomitant of this growth of popula- 
tion was the increase in the discharge of 
sewage into the Thames; in some cases the 
sewers debouched almost at the very point 
where supplies were drawn, for there was 
as yet no Metropolitan main drainage, so 
that the river was rapidly becoming a com- 
mon sewer, the contents of which flowed 
to and fro with the tide. 

This state of things led to the appoint- 
ment, in 1821, by the House of Commons, 
of a Select Committee “to enquire into the 
past and present state of the supply of water 
to the Metropolis and the laws relating 
thereto.”’ This event is notable as being the 
first time in the history of the Metropolis 
that its supply was envisaged as a whole 
and that, too, by the legislature, indicating 
that it was a matter of more than local 
importance. The report was exhaustive 
as to the number of consumers, the quantity 
of water supplied by each company, their 
respective water rates, the amount of their 
income and their running costs. The report 
disclosed that there had been some exten- 
sion in the supply both as to high service 
and in precaution against fire. The sur- 
prising and obviously untrue statement 
was made that “‘ the present supply of water 
from London is very superior to that en- 
joyed by every other city in Europe.” 
The committee, in conclusion, recommended 
delimitation of areas and statutory control 
of water rates. No action was taken; 
the companies having thus in effect been 
whitewashed—criticism subsided, but for 
a short time only, as the evils still persisted. 

The period round about 1825 was one of 
heavy speculation and the promotion of 
public companies, resulting no doubt from 
resurgence after the Napoleonic Wars. The 
aristocracy, Members of Parliament, and 
even scientific men, lent their names to 
projects of questionable value. Such a 
one was that of the Thames Water Company, 
in 1824, which proposed to procure ‘ pure 
and unpolluted water ” from a spot between 
Brentford and Richmond, force it by steam 
power through a brick conduit 6ft diameter, 
a distance of 9 miles, to Hampstead, 
467ft above high water level, in the course 
of which reservoirs at different stations and 
at progressive heights were to be con- 
structed. From these reservoirs the several 
companies were to be obliged to take their 
supplies. The capital designated was no 
less than £250,000, quite a large sum for 
those days. The idea of setting up such a 
monopoly in private hands, though not 
entirely repugnant to the individualistic 
attitude of the time, did not meet with 
response; the project was not supported 
by capitalists, and was dropped almost at 
once. 

This was followed, in 1825, by a pros- 
pectus “‘ for the establishment of the Metro- 
politan Water Company, for the supply of 
the Metropolis with pure and wholesome 
soft spring water.” This was to be obtained 
by sinking shafts to 300ft below the blue 
clay and land springs were to be excluded 
by the use of cylindrical iron linings. The 
engineer was a certain Samuel Jones, of 
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whom we have no further knowledye, The 
capital again was a bagatelle of £250,000 
This came to nothing, but it is si-nifioan 
that artesian or deep-well boring wag con. 
sidered feasible, not only for in lividual 
supply, but for public supply ¢: nerally 
How the water could be described as “‘ goft» 
is not comprehensible.”* 

Meanwhile, the existing evils of jollutig, 
and of dirty water increased. Outury oop. 
tinued and it was voiced in 1837 by «© certain 
John Wright in a pamphlet whive titl 
sufficiently explains the situation 1s gop 
by one of the sufferers : ‘‘‘ THE DO\PHTY: 
or Grand Junction nuisance proviny that 
several thousand families in Wesi mingyer 
and its Suburbs are supplied with water jp 
a state, offensive to the sight, disgu ting to 
the imagination, and destructive to health,” 
The pamphlet was embellished with a frontis. 
piece showing the company’s watcrworks 
bordering on the Thames, separated from 
the grounds of Chelsea Hospital by an open 
sewer, and out in the river the “ Dolphin” 
or ingress of the supply. The writer in 
no measured language says that the river 
was ‘“‘charged with the contents of more 
than 130 public common sewers, the drain. 
ings from dunghills, and laystalls, the refuge 
of hospitals, slaughter-houses, colour, lead, 
gas and soap works, drug mills and manu. 
factories, and with all sorts of decomposed 
animal and vegetable substitutes ’’—a hor. 
rible picture, truly, even if exaggerated. 

Acrimonious controversy took place and 
virulent strictures were passed on the quality 
of the water being supplied—the Grand June. 
tion appears to have been the worst offender 
—with great reason, too, for not only were 
recently established coal-gas works dis. 
charging their effluents into the river but a 
service of steamboats had begun to ply 
between London Bridge and Richmond. 
It is to be remembered, too, that then, as 
now, the Metropolis was the largest manu- 
facturing area in the world. 

John Wright enlisted the sympathy of 
Sir Francis Burdett, the notorious radical 
M.P., who could not resist such an oppor- 
tunity of stepping into the limelight. He 
presented to Parliament a petition from the 
inhabitants of the western part of the Metro- 
polis, and succeeded in July, 1827, in getting 
a Royal Commission appointed, of which 
the great Thomas Telford (1752-1834) was 
one of three members. Their report, issued 
a year later, was of a milk-and-water charac- 
ter, the Commissioners contenting them- 
selves by recommending chiefly that 
the supply “‘ ought to be derived from other 
sources than those now resorted to.” In 
their report we learn, of the water being sub- 
jected to chemical examination, perfunctory, 
doubtless, by modern standards, but a step 
in the direction to be followed subsequently 
with inestimable advantage. We now see 
public opinion veering strongly in the direc- 
tion of discarding the Thames entirely as a 
source of supply. 

Sir Francis Burdett, dissatisfied, naturally, 
with the report, moved the appointment 
of a Select Committee ; this was done and 
after taking evidence, recommended that 4 
survey should be made and a scheme pre- 
pared. After some haggling with the 


Treasury as to funds for doing so, Telford, 
who at first declined to act on account of 
his advanced years, was appointed in March, 


1831. His plans, submitted in 1833, were 
in three parts, illustrated by a map of each, 
one for the north-western side of the Thames, 
one for the north-eastern side, and one for the 
south side. For the first-named, water was 
to be obtained from the River Verulam, 





78 British Museum, 8223, e.10 (89, 90). 
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,j Aldenham, and conveyed by a covered 

uci to reservoirs 16 miles distant, 
st Primrose Hill, 164ft-above H.W. level. 
thence supplies were to be pumped to the 


, to the Grand Junction, and to the - 


West Middlesex Companies. For the south 
side, the supply was to be drawn from the 
River Wandle at Beddington, led by an 
aqueduct similar to the one mentioned, 
to reservoirs on Clapham Common, 82ft 
sbove H.W. mark, and thence distributed 
by pumping through mains to the Lambeth, 
to the South London, and to the Southwark 
Companies. The third part of the scheme 
concerned the supply from the River Lee 
watershed. The New River Company was 
to amplify its supply from that river and 
add to it by sinking wells. As to the East 
london Company, Telford stated that any 
mggestion he might have made had been 
anticipated. The estimated total cost was 
$1,176,840, a stupendous sum for those 


days. 

Teiford recommended that the Govern- 
ment should advance the money and that 
the water companies should pay the interest 
thereon. He concluded by stating that 
“until the public have by experience ac- 
quired a perfect confidence in the quantity, 
quality and regularity of the pure water 
supply the communication with the river 
ought to be preserved, but not used unless 
necessity for so doing should occur.’ Here 
we have the foreshadowing of a compre- 
hensive and integrated supply. We have 
not reproduced Telford’s three maps, but 
they are of great interest. 

The plans were referred on May 24th 
to a Select Committee, which examined the 
engineers of the various companies and 
others, who had little difficulty in pointing 
out that the Verulam supply would be inade- 
quate in summer for the purpose, and that 
taking the water from the Wandle, then the 
most highly crowded with mills of any 
stream in England, would jeopardise its 
industries. Telford had relied largely on 
the assistance of James Mills, who is charac- 
terised by Sir Alexander Gibb as a dis- 
gruntled, incompetent and disloyal” indi- 
vidual, and his evidence appears to have 
materially damned the scheme. Unfortu- 
nately, Telford died on August 23, 1844. 
No Parliamentary action followed the report 
but it had some little result in that it stirred 
the companies to greater activities than in 
the past, such as to begin the practice of 
filtration. 

We pass over with a brief mention the 
bold and imaginative proposal of the artist, 
John Martin (1789-1854) in 1828 and 
revived again in 1834. His “Plan for 
supplying with pure water the Cities of 
London and Westminster and of materially 
beautifying the western parts of the Metro- 
polis”’ included waterfalls, fountains and 
baths to adorn Hyde and Green Parks, 
recalls somewhat the ideas that underlie 
the lay-out of Versailles and may possibly 
have been suggested by it. Martin proposed 
drawing the water from the River Colne, 
4 source which had been suggested at least 
five times previously.75 
_ The pollution of the river continued to 
increase, although as regards clarity of the 
water some mitigation was being effected 
by the spread of the practice of filtration. 
Public outcry continued, and again this 
was appeased temporarily by that well- 
worn expedient of appointing another Select 
Committee. Nothing could illustrate better 
the small effect such methods had of effect- 
ing a solution of a problem than the recital 





«“ Life of Telford,” 1935, page 241. 


‘ghould be laid before the House. 


% Cf. “ John Martin, His Life and Works,’ 1948, for 
details, 
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of these enquiries respecting London’s water 
supply. 

The committee this time was appointed 
by the House of Lords in 1840, “to take 


FARADAY GIVING HIS CARD TO FATHER THAMES; 
And we hope the Dirty Fellow will consult the learned: Professor. 
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into consideration the present supply of 
water to the Metropolis, also the Report of 
the Commission of 1828, and certain peti- 
tions.” Most of the evidence taken was 
in examination of the scheme of a limited 
company known as the London and West- 
minster Water Company, which had a remark- 
able family resemblance to that of the Thames 
Water Company of sixteen years earlier in 
that its object was to draw water from springs 
under the chalk at Bushey Meadows, con- 
vey the supply for the first 8 miles by a 
tunnel and after that by an iron main to 
the north side of London. It was stated 
that these meadows, being 164ft above 
H.W. mark, could deliver water by gravity 
into London at such a height as to admit 
of high service without pumping. It was 
stated that there was sufficient water avail- 
able to supply 17-5 million gallons per 
day ; the estimated cost was £400,000. 

The Committee reported that they had 
met and examined witnesses, but merely 
directed that the evidence taken by them 
Thus, 
the Committee was barren of results and the 
scheme, although sound enough, and de- 
stined in fact to be revived a decade later, 
fell through. 

Efforts to improve the water supply of 
London were only in line with the struggle 
for improving the public health of the 
country generally, then at a deplorably 
low ebb. Begun in 1838, agitation was 
carried on by professional men and other 
reformers. A Commission on the Health 
of Towns, of which the Duke of Buccleuch 
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was Chairman, and Dr. Lyon Playfair and 
Sir Henry de la Beche, members, was 
appointed and their reports had such effect 
in educating public opinion that the Public 
Health Act of 1848 
was placed on the 
Statute Book. One of 
their reports was on 
the water supply and 
on the burial arrange- 
ments of London, both 
then in a scandalous 
state. Nemesis over- 
took London as a 
punishment for this 
continued neglect to 
remedy the pollution 
of her water supply, 
in the shape of epidem- 
ics of cholera in 1832, 
1849, 1854 and 1866. 
Although at this early 
date it was not proved 
that cholera was a 
waterborne disease, 
evidence pointed un- 
mistakably in that 
direction. Naturally, 
the outcry about the 
1849 epidemic could 
not be silenced. The 
Press took a hand in 
the agitation, and 
Punch, in 1849, pub- 
lished a Tenniel car- 
toon, showing a turn- 
cock watched by two 
children, one of whom 
is saying to the other: 
“T say, Tommy, I’m 
blowed if there isn’t 
@ man turning on the 
cholera.” 

Punch pilloried the 
situation again in 
1855 and in 1858; 
Tenniel’s cartoon in 
the former of these 
years (July 2lst) is 
here reproduced by the permission of the 
Proprietors of Punch (Fig 65). We can 
quote only two of the verses that accom- 
pany the cartoon :— 


KING THAMES 


King Thames was a rare old fellow, 
He lay in his bed of slime, 
And his face was disgustingly yellow, 
Except where ’twas black with slime. 
Hurrah! Hurrah! for the slush and slime ! 


SWAIN Sc. 


PILLORIED—1855 


The matter from cesspools carted, 
Decay’d vegetation as well ; 
Dogs and cats from life departed, 
Sent their odours to add to the smell. 
Hurrah! &c. 


The Lambeth Company, which had drawn 
their water from the river at a worse spot 
than that of any of the other companies, 
had anticipated the result, and in 1848 
had removed their intake to Seething Wells, 
near Thames Ditton; for this wise and 
opportune move that company deserves 
every praise. 

The question was next taken up ‘by the 
General Board of Health, which had recently 
been established by Parliament to report on 
“‘the better supply of the Metropolis with 
water for domestic use, for flushing sewers 
and drains, and for cleansing streets; and 
also the best means of erecting any new 
works requisite and maintaining them in 
action.” The evidence disclosed that the 
water was discoloured, abounded in animal 
life, was unfit even for baths, was repellent 
for drinking purposes, and was directly 
responsible for driving the poorer inhabitants 
to indulgence in alcoholic liquor. The 


Commissioners condemned the practice of 
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drawing any water from the river below 
tidal reach and recommended obtaining 
water from the Bagshot and Lower Green- 
sand below an area of about 150 square 
miles. They recommended also constant 
supply everywhere as minimising fire risks, 
and finally the setting up of a single public 
authority for both water supply and drain- 
age. This is interesting historically as a 
further step towards public ownership. 

The Home Secretary referred the Report 
to a Commission of three eminent Professors 
of Chemistry, all Fellows of the Royal 
Society, Thomas Graham, W. A. Miller, and 
A. W. Hofmann, largely on the question 
of what ought to be the standard chemically 
of the supply. They took into consideration 
the water that it was proposed to be supplied 
by the London (Watford) Spring Water 
Company, another project then entering 
the lists, the supply from which, chalk, 
of course, was estimated by S. C. Homer- 
sham, their engineer, as capable of supplying 
408 million gallons per day. 

As a result of their examination, the Home 
Secretary, in 1851, introduced a Bill provid- 
ing for the amalgamation of the companies 
and placing the work done by them in the 
hands of a specially appointed Board. The 
Bill passed its second reading by a small 
majority, was referred to a Committee of 
the House, but the latter did not issue a 
Report and the Bill was dead. Vested inter- 
ests were still too strongly entrenched ! 

Next Session, however, the First Commis- 
sioner of Works brought in a Bill ‘‘ to make 
better provision respecting the supply of 
water to the Metropolis.” This embodied a 
retrograde proposal in that it left the com- 
panies practically untouched and hence dis- 
armed opposition. It was passed into law 
as the Metropolis Water Act, 1852 (15 and 
16 Vict., c. 84), and is one of the most 
important Acts in the history of the supply 
of London. Although in effect it confirmed 
the companies in the position of sole pur- 
veyors of water to the inhabitants of the 
Metropolis, it did in return lay upon them 
the following obligations: ll water for 
domestic use except that from wells by 
December 31, 1855, was to be filtered ; 
all intakes were to be removed above tidal 
flow at Teddington Lock by August 31, 
1856; all reservoirs within 5 miles radius 
of St. Paul’s were to be covered in; a 
constant supply was to be extended every- 
where; an independent water examiner 
was to be appointed by the Board of Trade 
to keep watch over the purity of the supply. 

The companies, as we have already seen, 
promptly brought in Bills to remove their 
intake as directed: following upon the 
Lambeth Company at Thames Ditton, the 
Chelsea Company removed to Walton and 
East Molesey, while the three companies, 
Grand Junction, West Middlesex and South- 
wark and Vauxhall removed to Hampton. 
It was a strenuously busy time but the moves 
were executed before the appointed date. 
The amounts of water that the companies 
had hitherto drawn from the river, being in 
the tidal part, had been unlimited, but now 
the Corporation of London, who were the 
Conservators of the Thames (later, in 1857, 
erected into the Thames Conservancy Board), 
limited them to 20 million gaJions per day 
each. This amount was afterwards raised 
slightly as the result of experience, and 
by 1899 the total quantity authorised to be 
withdrawn by all the companies, including 
the East London Company, which had estab- 
lished in 1867 an intake between Sunbury 
and Molesey, together with the amount 
that the Staines Reservoirs Joint Committee 
was authorised to take in 1896, amounted to 
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the grand total of 185} million gallons. 

But, to resume, ceaseless progress in 
sanitary science was going on and the 
standard of purity in water demanded and 
obtainable continued to advance rapidly. 
The facc that the river above Sunbury 
was being polluted progressively by the 
discharge into it of the sewerage of the many 
towns on its banks higher up the river 
had become manifest, and hence the impres- 
sion grew that supplies must be obtained 
from still further afield. Similar but much 
worse situations existed in many other parts 
of the country. This led, not before time, 
to the appointment of two Royal Commis- 
sions on the Pollution of Rivers, the terms of 
reference of the first of which were “ to 
ascertain what supply of unpolluted and 
wholesome water can be obtained by collect- 
ing and storing water in the high grounds of 
England and Wales, either by the aid of 
natural lakes or by artificial reservoirs at a 
sufficient elevation for the supply of large 
towns and to report firstly which of such 
sources are best suited for the supply of the 
Metropolis and, secondly, how the supply 
from the remaining sources may be most 
beneficially distributed among the principal 
towns.”” We have here the germ of the idea 
of the water grid, for which the late Sir 
Alan Chorlton worked so long. We are 
concerned here only with the conclusions 
of the Committee with regard to the water- 
shed of the Thames and the Lee, and this 
was that these sources should be abandoned 
as early as possible but that supplies from 
the chalk should be extended largely. The 
Commission - was reconstituted in 1868, 
with wider reference and continued in being 
until 1874. 

In consequence of the recommendation 
that supplies should be obtained from far 
afield, quite a crop of interesting schemes 
was submitted to the Commission. The 
engineers who proposed them and some 
of the schemes were :— 

(1) J. F. Bateman, who had been engineer 
to the Glasgow Loch Katrine Water Supply 
—sources of the Severn. 

(2) G. W. Hemans and Richard Hassard 
—the Cumberland Lakes District. 

(3) Hamilton Fulton—Headwaters of the 
Wye. 

(4) George Remington—the 
Hills. 

(5) Frank McLean—Canalisation of the 
Thames. 

(6) Bailey Denton—Thames Watershed. 

(7) W. C. Mylne—the Basin of the River 
Lee. 

(8) Telford McNeil—Bagshot Sands, con- 
tents filtered. 

All the schemes were carefully scrutinised 
and the two most important conclusions 
arrived at were “ That the existing sources 
of supply available from the Thames Basin 
were ample for all the wants of any possible 
increase in the population,” and “ that the 
general control of the water supply should 
be entrusted to a responsible public body.” 
Both recommendations have since been 
followed. The Thames Basin remains, as 
it has done for a thousand years, the recog- 
nised source of London’s water supply. 
Incidentally, in the light of two world wars, 
we may congratulate ourselves that there 
was no aqueduct from Wales, nor from 
Cumberland, to serve as a target for enemy 
bombing, with possible catastrophic results. 
The alternative policy since followed— 
that of immense storage reservoirs judiciously 
distributed—has, fortunately, proved the 
right one, although it could hardly have been 
foreshadowed at the time. As to the forma- 
tion of a public authority, again nothing 
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was done, for the Metropolis Water (Ameng 
ment) Act, 1871 (34 and 35 Vict., c. 13) 
that followed contained only provisions of 
minor importance. 

Here we may interpose that by the River 
Pollution Act, 1876 (39 and 40 Vict, ¢. 5) 
and by the Thames Conservancy Act, 1g9 
(57 and 58 Vict., c. 187), the CON: ervatons 
received extended powers, which they have 
exercised stringently to suppress pollutioy 
of the river from the town of Eynsham, jy 
Gloucestershire, to the western limit of the 
County of London. It may also be mentionej 
that in 1876 a Commons Select Conumitte 
reporting on the Fire Brigade, found tha 
only 53 per cent of dwellings in Loudon haq 
constant service. By the Fire Brigades 
Acts of 1868 and 1876 this, as well ag the 
provision of standpipes, was mace com. 
pulsory. 

But to return to our main theme. [|p 
1880 the Government introduced a Bill fo; 
the purchase by agreement of the water 
undertakings of London ; this got a second 
reading and reached the Committee stage, 
when, unfortunately, there was a change of 
Government. In the next Government the 
Bill was referred to a Select Committee. 
which was in favour of a Water Trust and 
got as far as making provisional agree. 
ments with all the eight companies. |t 
was estimated that the total cost of the 
plant, including that which had become 
obsolete, had amounted to a little over 
£12,000,000. The Committee rejected the 
terms of purchase and the Bill was dropped. 

The Metropolitan Board of Works, in 
1884, 1885 and 1886, tried to obtain funds 
to enable it to prepare a scheme for supply, 
but it had no success. 

In 1899 an important change in local 
government in England and Wales, by the 
establishment of County Councils, took 
place. The new broom, the London County 
Council, at the outset, recognised that the 
supply of water within its area was a matter 
of major importance and considered that 
to do this, the Council should be the Public 
Authority, which by now had been conceded 
to be the only way out. Their disability 
to expend public money to examine such a 
question being removed by a clause in their 
General Powers Act of 1890, and on the 
assumption that existing sources were to be 
abandoned, they instructed their engineer, 
Mr. (afterwards Sir) Alexander Binnie, to 
“ report on the site and yield of other sources 
of water supply and as to the methods which 
might be adopted for storing and conveying 
water to London with estimates of cost.” 
Mr. Binnie revived the Welsh scheme and 
reported that a supply of 415 million gallons 
per day could be obtained from the rivers 
Usk, Wye and Towy, a distance of over 160 
miles, at an estimated cost of £38,800,000, 
and that fifteen years would be required to 
carry out the scheme. Existing chalk wells 
were to be retained, and the supply would 
suffice for the needs of the Metropolis till 
1945. The Council did not proceed with the 
scheme at the time—the cost was staggering 
—but brought it forward again in 1899.” 

The story of the decade 1890 to 1900 isa 
tangled yarn, into which finance and politics 
rather than engineering entered. Parliament 
might almost be said to have been pelted with 
Bills for settling the water question—there 
were so many bodies concerned or interested.” 

Besides the L.C.C. there were the City Cor- 
porations, the Conservators of the Thames 
and of the Lee, the County Councils of 





76 Shadwell, A., “ London Water Supply,” 1899, pages 
208-218, recites this comprehensive report in full. 

77 The history is given in detail in Richards, H. C., and 
Payne, W. H. C., ‘‘ London Water Supply,” 1899, pages 
112-197, 
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Middlesex, Herts, Essex, Kent and Surrey, 
and the water companies within those 
counties and county -boroughs, all with 
divergent and conflicting interests and views. 

It is not unfair to say that the policy of the 
L.C.C., in view of their hoped-for acquisition 
of the water supply, consistently offered 
opposition to Bills promoted by the com- 

nies for the construction of new works, 
however urgently needed, in order no doubt 
to keep down the amount of compensation 
that would have to be paid eventually for the 
acquisition of the concerns ! 

We need not go into detail about this 
period, except to say that opinion had 
gradually hardened to the point that an 
ad hoc’ authority should be established and 
that supplies should not be entrusted to the 
L.C.C. Perhaps not unwisely, when it is 
realised that the latter body has its hands full 
with the administration of a population 
larger than that of Sweden and nearly as 
large as that of Portugal ! 

Thus in 1902 the century-long struggle, 
over which millions of pounds had been 
spent, was brought to a close; it was then 
that Walter Long (afterwards Lord Long of 
Wraxall), President of the Local Government 
Board, brought in the Bill for establishing 
a Water Board “to manage the supply of 
Water within London and certain adjoining 
districts, for transferring to the Water Board 
the undertaking of the Metropolitan Water 
Companies and for other purposes.” The 
transfer was to be settled by arbitration. 
The Bill became law under the title of the 
Metropolitan Water Act (2 Edw. VII, c. 41) ; 
it has been and continues to be the corner 
stone of the water supply of the largest city 
in the world. 

It might have been thought that during 
this decade the water companies would have 
slackened their efforts, but to their credit 
such was not the case. The seasons of 
1892-98 were unusually dry. In East 
London in the last-named year there was a 
water famine, the drought having been with- 
out precedent for eighty six years. Some 
relief was afforded by supplies drawn from 
other companies, e.g., the Kent Company, as 
already mentioned ; but it was only after 
the steed was stolen, so to speak, that the 














FIG. 29—MARION ‘‘ 7800" 
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companies obtained adequate powers to 
establish communicating mains; had these 
existed the famine need not have occurred. 

A revision of estimates of what the mini- 
mum quantity of water the storage of which 
must be anticipated—for storage by now was 
the accepted policy—led the companies con- 
cerned—the New River, West Middlesex and 
Grand Junction—to combine in a scheme for 
more storage volume for their area north of 
the Thames at Staines, known as the Staines 
Reservoirs Joint Committee. The engineers 
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were Walter Hunter and R. E. Middleton, 
and their scheme was a bold one for a supply 
of 500 million gallons per day. A Bill was 
promoted in Parliament and, in view of the 
emergency, passed quickly into law in 1896 
(59 and 60 Vict., c. 241). Further powers 
were obtained in 1898 (61 and 62 Vict., 
c. 104), authorising the construction of pipe 
lines, &c., and the first of three reservoirs 
was put into service on December 28, 1904, 
some five months after the Water Board 
came into existence. 


(To be continued) 


Long Range Shovels and Draglines 
for Stripping 


By W. BARNES, M.I.Mech.E. 
No. VI—WALKING DRAGLINES—(Continued from page 410, October 22nd) 


We now come to the two remaining 
machines made in the U.S.A. by the Marion 
Power Shovel Company, and the Page 
Engineering Company. 

THE MARION WALKING DRAGLINE 


The Marion design is shown in Figs. 29 
to 31, and it will be seen that it is similar 


in design to the Rapier machine in so far as 
the linkage to the superstructure is concerned. 
Regulation crank arms and pins fixed on the 
ends of the long walking shaft are, however, 
used instead of the eccentrics and straps on 
the Rapier, and a double swivelling connec- 
tion is used to connect the shoe to the link 
attached to the crankpin instead of the 


Marion Walking Draglines 








| Power 














Approximate working H.p. of diesel Ward Leonard 
weight in tons (22401b)| Length Capacity Di t agi electric motors 
Model of boom | of bucket,| of base, | continuous rating 
in feet | cubic yds ft in 
H.p. of 
Diesel Electric | Hoist | Swing hoist | Swing, 
Electric| and h.p. 
Motor drag 
“7200” 200 190 100 7 24 0 
120 6 240 50 1874 50 
135 5 
7400” 520 500 160 two 
175 10 31 0 600 150 325 each 
200 8 75 
7800” 1200 185 30 rag 
200 25 46 0 two 425/ three 
220 19 Hoist each 
250 15 two 425 125 
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spherical connection on the Rapier. This 
connection enables the shoe to oscillate 
fore and aft, also sideways, to accommodate 
the shoe to uneven ground. Three sizes are 
in production as tabuiayed on page 433. 

A more detailed description of the largest 
machine—the Model “7800” (Fig. 29)—is 
tabulated below. 

Walking Details —The walking shaft, which 
extends across and beyond the edges of the 
revolving superstructure, is in four sections 
from lft 9in to 3ft 4in diameter and is 
mounted in six bearings. The outer ends 


ai 
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FiG. 30—MARION ‘* WALKING "’ 


of the shaft are fitted with flanged couplings 
to which are boited alloy steel cranks 2ft 
2in long. 

The walking shoes are of mild steel 
fabricated box construction, strengthened 
with longitudinal I beam members. The 
universal joints and swivel connections 
which connect the shoe to the walking arms 


a 
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FIG. 31—** MARION ** 
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are fitted to the top of the shoe and trans- 
verse cleats are fitted on the underside to 
provide the necessary grip or traction on 


the ground during the 


walking action. 
The main machinery, 
superstructure and 


boom are generally 
of orthodox dragline 
design, but the follow- 
ing points are worth 
noting. 

The drag and hoist 
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control it by means of an air brake ag an 
alternative to regenerative control. 
The swing is driven by means of three 








































































DRAGLINE 


machinery are both designed for regen- 
erative lowering, i.e., the bucket can be 
lowered on the motor with the clutches 
engaged, which, of course, reverses the 
normal running direction of the motors 
and returns current to the line, but the drag 
drum is fitted with a clutch race and band 
to enable the operator to release the drum and 


WALKING DESIGN 


Fic, 32—PAGE ‘** WALKING "’ 


DEVICE 








identical swing units, each powered by 
separate vertical motors direct geared to 
main swing shafts mounted in the super- 
structure fitted with swing pinions gearing 
into the main swing ring on the base. 

The base, 46ft diameter, is a fabricated 
steel unit carrying a swing circle 32ft 9in 
diameter, fitted with ninety-eight double 

General Speeatios of Marion Model ‘* 7800” 

















h of boom, 
185ft 200ft 








views depth with standard 


100ft Ill ft 
Digaing depth with ‘special ropes. 165ft 153ft 
Maximum dumping radius ... 185ft 200ft 
— tg at maximum dump- 73 63 
ME NNN ees.) 0k. 9h un. 008 tons tons 
——— ceends, feet per tminute . 310 350 
at 75 per cent 
= power (feet per min.) 250 370 


A... eget in tons 


Area of base 


124 112 
-| 1662 square feet 
my ia tb per square 

ll lb 


inch Ly to 
Walking s oes ik long by sft 
wide 
Length of walking step 
Walking speed 13ft ie minute 
Working wei fl ee 
Weight of 


6ft Sin 
...|"1200 tons (2240 Ib) 
va 130 tons 












flanged rollers, 10in diameter by 9}in wide, 
supported by heavy rail sections top and 
bottom. The swing gear ring is 27ft pitch 
diameter with outside teeth. For use on 
wet clay the underside of the base is fitted 
with radial cleats to reduce sliding or skidding. 
THE Pack WALKING DRAGLINE 

Finally we come to the Page “ walker,” 
made by the Page Manufacturing Company, 
of Chicago. This firm is better known as the 
makers of Page dragline buckets. Mr. 
Page, @ public works contractor, in fuct 
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designed and used the first dragline bucket 
upon an improvised derrick as far back as 
1904, little thinking possibly that this marked 
the beginning of what would become the 
most versatile type of excavator in the world. 


THE ENGINEER 


ing shaft. The crankpins fit into long 
vertical arms or spuds which swing or pivot 
around a guide roller attached to the super- 
structure of the revolving framing to obtain 
a swinging or pendulum motion. The lower 


Page Walking Draglines 





—_—_—— 











Approximate | Length of boom | Capacity of bucket, |Diameter of base, Electric power 
working weight in feet cubic yards ft in 
600 tons (2240 Ib) 180 15 40 0 Generator motor 750 h.p. 
200 12 








Hoisting load, 35 tons at 300ft per minute 

Drag pull, 62 tonsa 

Swing circle, 34ft diameter, using eighty rollers 
2in diameter 


The Page Company, which commenced 


the manufacture of “‘ walkers ’’ about twelve 
years ago, only build them to order and, 
unlike the other makers, have not a standard 
The “ walkers” they 


range in production. 








| 
Hoist motor Swing motors 
375 h.p. 125 h.p. (two) 


Bearing pressure on base, 7- 3 Ib r square inch 
Walking shaft, 16in diameter in three sections 
Walking speed, 25ft per minute 


ends of the arms are pivoted to the centre of 
gravity of the walking shoes by an articulated 
joint, so that the shoes accommodate them- 
selves to uneven ground. Rope slings 
anchored at the top of the vertical arms are 





|FIG. 33—-PAGE “634° 


have so far constructed include three sizes 
of diesel-driven machines with 5, 6 and 8 
cubie yard buckets powered by horizontal 
engines of their own design and manufacture 
with three, four or five cylinders, and a large 
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attached to the shoes fore and aft to keep 
the shoes in a more or less horizontal plane. 
The upper end of the arm is slotted to accom- 
modate the vertical and oscillating move- 
ments of the arm set up by the cranks during 





FIG. 34—PAGE ‘*WALKING'’ SHAFT WITH CRANKS 


all-electric machine known as Model “634.” 

Fig. 33 gives a general view of the machine, 
whilst Fig. 32 shows the walking device, which 
in principle is similar to the other makes, 
although the connections to the crank arms 
and shoes differ. Fig. 34 shows the walk- 


the walking action. The shape of the shoes 
is unusual, as instead of being the usual 
rectangular shape in plan, as on the other 
machines described, they are what the makers 
call a “snow shoe” design, narrower at 
the front than the back, as shown in Fig. 32. 
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Horizon Mining at Llanhatan 
Colliery 


BrEcavuseE of heavy faulting, steep inclination 
of the seams, and adverse geological conditions 
generally, the South Crop of the South Wales 
coalfield has, in the past, been worked only 
with indifferent success. But the fact that 
there are immense reserves of high quality gas 
and coking coals on the southern limb of the 
coalfield has for many years been a challenge 
to mining engineers. A big new project at 
Nantgarw is part of the programme for working 
these reserves, but before that colliery can be 
reopened in its reconstructed form based on 
the well-known continental system of horizon 
mining, the system will be applied at Llanharan 
colliery, which is situated between Llantrisant 
and Bridgend. This is the first colliery in 
Britain to commence working coal by a method 
hitherto used only on the Continent. 

The application of new methods to tackle 
the difficult conditions arising from working 
the South Crop had engaged the attention of 
Powell Duffryn, Ltd., for many years, and it 
was Mr. David Griffiths, who was formerly a 
general manager with Powell Duffryn, Ltd., 
and who is now deputy production director for 
the south-western division of the National Coal 
Board, to whom the task fell of promoting 
these new methods and carrying them to 
fruition. Ten years ago he took the first steps 
towards the reorganisation of Llanharan colliery, 
which had as its basis the horizon mining 
system. The first consideration was to have a 
completely mobile and effective underground 
haulage system and for this purpose level road- 
ways had to be driven from the shaft through 
the measures or strata, instead of following the 
undulations of the coal seam. At Llanharan, 
the seams tilt at high angles and sometimes 
double back on each other so that to employ the 
old system of underground haulage, as is in 
use in South Wales collieries generally, would 
tend to retard production seriously. 

About 760 men, with a gross output of 4000 
tons per week, are at present employed at the 
Llanharan colliery. There are two shafts ; one 
was partly sunk about 1870 and abandoned. 
Sinking was recommenced on the old shaft 
and also on an entirely new one in 1922, and 
underground working began in 1923. 
It was originally planned as a pilot undertaking 
with the major mining operations to be con- 
ducted at Llantrisant colliery, about 3 miles 
away, but owing to geological and other diffi- 
culties, the Llantrisant project was not pro- 
ceeded with. 

The reserves of coal in the area now being 
worked total 8,000,000 tons, sufficient to last 
for the next fifteen years, and it is calculated 
that there are other reserves capable of being 
worked to the present coal winding horizon 
to last more than 150 years. 

The stone drivages to win the coal in the 
present area were begun in October, 1946. 
Prior to this, about 1630 yards of level stone 
drivage had been completed to provide efficient 
transport for the existing coal faces. Since 
October, 1946, 1177 yards of level stone drivage 
have been made on the coal winding horizon 
and 460 yards on the upper or return horizon 
to provide efficient transport for working the 
coal lying between these two horizons. 

The roadways are 15ft wide at the base and 
1lft high. They are lined with steel arches and 
have double tracks. First-class conditions are 
thus provided not only for the transport of 
coal, but also for the passage of air. These 
roadways will be extended to provide new 
faces. Under the intensive methods now 
employed in driving these roadways, up to 
30 yards of roadway can be completed in a 
week. 

The seams to be worked are on an average 
6ft in thickness. Electricity will be used where- 
ever possible and all coal cutters and conveyors 
will be electrically driven. Pneumatic stowing 
of the wastes where the coal has been extracted 
will be put into operation so that slag is not 
allowed to accumulate on the surface. All 
underground haulage will be by diesel loco- 
motives and three have already been delivered, 
the first in the South-Western Division. 
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KINGSTON POWER STATION FROM THE THAMES 


- * 





Kingston Power Station 
No. I 


HE British Electricity Authority’s new power 
station at Kingston-upon-Thames was 
opened by their Majesties the King and Queen 
on Wednesday, October 27th, when the first 
11-kV, 30-MW turbo-alternator was started up 
and put into commission. This set, together 
with a duplicate 30-MW set, a 3000-kW house 
set for auxiliary supplies, and three 260,000 Ib 
per hour stoker-fed, boilers, comprise the first 
section of the station. Two more 30-MW sets 
will be installed at a later date, making a total 
working capacity of 1ZOMW. 

It is estimated that for some years only 
about 10 per cent of the available output will be 
required to supply the demands of Kingston 
district and a corresponding proportion will 
serve the neighbouring districts of Surbiton 
and Twickenham, &c. The bulk of the output, 
however, will be fed into the national grid 
through the Wimbledon sub-station. 

It will be appreciatéd that Kingston power 
station is the post-war realisation of a pre-war 
project which was initiated by Kingston Cor- 
poration as an essential part of its plans to 
expand ifs electricity undertaking. These 
plans matured in 1939, when the Central Elec- 
tricity Board arranged with the Corporation 
for the building of a selected generating station 
with an ultimate capacity of 120MW. War 
interrupted the progress of the scheme at an 
early stage, but not before the Corporation had 
placed responsibility for the design and super- 
vision of construction of the station in the hands 
of Messrs. Preece, Cardew and Rider as con- 
sulting engineers, who retained the services of 
Messrs. Coode, Vaughan-Lee, Frank and 
Gwyther on the civil engineering side. It 





‘as far as possible, while electrostatic 


was not until 1944 that work could effectively be 
started on preliminary clearance of the selected 
8-acre site on the south bank of the river 
adjoining the original generating station near 
Kingston bridge. 

The development of this riverside site called 
for special care in preserving the local amenities. 
One important aspect of the design was the 
appearance of the station buildings, and the 
illustration above shows the unobtrusive 
exterior of the finished edifice, seen from the 
river. It should be added that it is the inten- 
tion to restore to their original condition the 
public gardens which lie between the station 
and the towpath. Among other similar con- 
siderations were the abatement of coal dust, 
chimney grit and the noise that is usually 
associated with coaling operations. Accord- 
ingly the coal and ash-handling plant is enclosed 
pre- 
cipitators are installed to minimise grit 
and smoke emission from the- chimneys— 
an unusual refinement in a stoker-fired station. 

In most other respects the station can be 
regarded as an orthodox example of modern 
British practice in steam generation, with the 
emphasis on high availability, ease of operation 
and maintenance, and with good, rather than 
exceptional efficiency. The stop valve steam 
conditions are 600 lb per square inch pressure 
and 825 deg. Fah. temperature. It is esti- 
mated that the capital cost of the complete 
installation will be £48-7 per kilowatt, the 
running costs being about 0-6d. per unit sent 
out and the coal consumption 1}1b approxi- 
mately per unit sent out. Kingston, in fact, is 
a ‘utility ” station, which is designed and laid 





out to maintain maximum output for at least 
six months per year and to be suitable opera- 
tionally for two-shift working over extended 
periods. 


GENERAL Lay-oUT 


For a brief preliminary survey of the installa- 
tion reference should be made to the general 
arrangement drawings of the site and station 
buildings on pages 436 and 438. The plan shows 
the rectangular coal store, the inlet and outlet 
circulating water flumes, the position of the 
chimneys and the lay-out of the station build- 
ings. It will be observed that the turbine room 
operating floor, the boiler house firing aisle, the 
preheater room floor and the precipitator inter- 
mediate access floor are all arranged at the same 
continuous level. There is no true basement 
other than’ the circulating pump house, the 
floor of which is 20ft below the general level of 
the ‘‘ semi-basement ”’ throughout the station. 

Incorporated in the north end of the building 
above the stores and workshops is the office 
block, which comprises thirty rooms, housing 
the headquarters of the South-Eastern Division 
(Divisional Controller), of the B.E.A., in 
addition to the normal power station offices. 

A covered unloading bay extends transversely 
along the extreme north end of the main 
building. At the opposite end of the building 
there is a projecting annexe to house the ash 
receiving and pumping plant, as well as the 
south unloading bay. A separate new building 
adjoining the old switch house accommodates 
the 33-kV switchgear, while the space between 
the two switch houses is occupied by the reactor 
equipment and reactor tie bar switchgear. 

Flanking the main building block are the two 
reinforced concrete chimneys, which are 250ft 
high and 18ft internal diameter. The reinforce- 
ment is so designed-that the concrete shell of 
the chimney excluding the firebrick lining is 
only 9in thick. In cross section the chimney 
shafts are sixteen-sided. They were built by 
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the use of an internal lift suppleme ied by 
external steel scaffolding, which was use when 
rubbing down the outer surface of the cl: mng 

to a clean finish, the upper portion: being 
treated with transparent silicate presey vatiye, 


Coat AND AsB-HANDLING PLAN” 

Coal for the station is river borne in barges 
the daily fuel requirement being betwee 1099 
and 1200 tons under continuous full-lord con. 
ditions. The barges are received at th» rive, 
wharf and unloaded by a telpher with a gra}, 
capacity of 5} tons. After automatic w.ighing 
the coal is carried on a subsidiary belt cop. 
veyor over the towpath and then transferreq 
to the main conveyor system, whici) ig. 
charges either directly into the boiler house 
bunkers nearly } mile away or, altern:tively, 
into the reserve coal store. The coinplete 
wharfside installation is enclosed in a wi: lowed 
building and the conveyor belt crossing the 
towpath is similarly enclosed in an arched 
covered way. 

The main particulars of the coal-handling 
plant are tabulated below. 

Coal-Handling Plant 
Barge unloading telpher : 
Grab capacity ery 5} tons 
ting cycle ... ... \... 78 seconds 
aximum/average unloading 
OID saa Nee = esa ane 
Belt conveyors : 

Maximum speed ... ... ... 380ft per minute 

Maximum ity... ...  ... 250 tons per hour 


250/150 tons per hour 


T 
Maximum rate .... 250 tons per hour 
Reclaim rate (two cranes) ~... 250 tons per hour 
There are six belt conveyors, whicli are 

separately driven and controlled, with auto. 
matic sequence and safety devices to prevent 
accident and spillage. Coal can be discharged 
by automatic travelling trippers at any desired 
point above the high-level bunkers over the 
boiler house or at any convenient point along 
the west side of the reserve coal store. 

A transporter bridge spanning the full 200f; 
width of the rectangular storage ground 
serves the dual purpose of distributing coal 
over the store and reclaiming it from the 
store as required. When fully equipped with 
its jib reclaiming cranes and transverse belt 
conveyor system the bridge weighs 350 tons, 
Each end of the transporter bridge is mounted 
on a sixteen-wheel travelling carriage, com- 
posed of four four-wheel bogies running on a 
standard-gauge railway track laid along the 
side walls of the store. The speed of travel of the 
motor-driven end carriages is so controlled as 
to obviate any tendency of the long bridge 
to skew. The concrete floor of the coal store 
is 9ft below ground level and if the coal is 
stored to a depth of 2(ft the storage capacity is 
about 30,000 tons. The main contractor for the 
coal-handling plant is the Fraser and Chalmers 
Engineering Works, of the General Electric 
Company, Ltd. 

With present-day fuels the total quantity of 
ashes and grit to be disposed of may exceed 200 
tons in a working day. Using the “* Hydro-jet” 
system, the ashes are sluiced by high-pressure 
water jets into an underground trough system, 


- which carries the mixture of water and quenched 


ashes to an ash pump house at the south end 
of the boiler house. There the heavy clinker is 
ground down in ash crushers, after which the 
mixture is pumped to the top of reinforced 
concrete drainage bunkers near the coal wharf. 
A belt conveyor then carries the drained ashes 
to an enclosed barge berth for discharge into 
empty coal barges. Alternatively the ashes can 
be unloaded directly from the bunkers on to 
lorries for disposal by road. 

Meanwhile the drainage water flows back 
under gravity to the ash pump, to be used 
again in the high-pressure sluicing system. 
Dust and grits deposited by the electrostatic 
precipitators, induced draught fans and 
chimney base hoppers are dealt with in a similar 
way by the ash disposal system just described. 

The entire ash-handling equipment is elec- 
trically operated, the ash crushers, pumps and 
pipelines being in duplicate. The ash pumps are 
driven by 225 h.p. motors and the recirculating 
water pumps by 265 h.p. motors. 

Borer PLANT 

Each of the Stirling three-drum water-tube 

boilers has an hourly consumption, on full load, 
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of 16 tons of coal, which is burnt on chain 

stokers with automatic boiler control. 
(oal from the overhead bunkers is weighed 
automatically on the upper floor of the firing 
aisle before entering the inclined chutes that 
feed the stoker. 

The boiler furnaces are of Bailey water-wall 
construction with rear refractory arches, and 
the leading particulars of the steam-raising 
plant «re given in the accompanying table : 


Steam Raising Plant 


Number of boilers Six 

MC. (each)... ue ue. 260,000 lb/hr 
Superheater outlet steam condi- 

tiONS ... eee see wee wee vee = 635 I /q in, 

850 deg. Fah. 

Heating surface : 

Boiler ... 12,517 aq ft 

Superheater hue 9,810 sq ft 

Economiser (gas side) 42,120 sq ft 


Furnace heat liberation (M.C.R.) 

Maximum burning rate per square 
a? \ ee ee An 

Feed inlet temperature to econo- 


30,000 B.Th.U./cu ft 
43-5 lb 


miser (M.C.R.)... ...  ...  «.. 340 deg. Fah. 
Gas inlet temperature to econo- 

miser (M.C.R.) ... «.. . -.. +s 960 deg. Fah. 
Gas outlet temperature from eco- 

nomiser (M.C.R.)  ... ... ... 464deg. Fah. 
Gas outlet  wencgil from pre- 

heater (M.C.R.)... .. 293 deg. Fah, 


Net overall thermal efficiency (in- 
cluding economiser) at M.C.R. 
(clean conditions) with 10,000 
B.Th.U. bituminous coal (speci- 
fied sizing)... . e+ see 81-24 per cent 
Air for combustion under the grates is sup- 

plied to each unit by a pair of two-speed, vane- 
controlled, forced-draught fans driven by 
90 h.p. induction motors. Smaller secondary 
air fans, at the front and rear, provide additional 
air in the furnace itself. The gases are drawn 
through each boiler by a pair of induced-draught 
fans driven by 330 h.p. induction motors. These 
fans, with the associated control gear and trans- 
formers, occupy the whole of the low building 
line on the east side of the station as indicated 
in the sectional drawing. 

Part of the residual heat in the products 
of combustion is abstracted in tubular heaters 
dt the back of the boilers to preheat the feed 
water. A further portion of the residual heat 
is used, in rotating preheaters, to preheat the 
combustion air. 

Before the gases are exhausted into the 
chimneys special precautions are taken to 
eliminate dusts and grits. Dust is removed 
from the gases in 50-kV electrostatic precipitators 
and is collected in concrete hoppers for dis- 
charge into the main ash-disposal system. In 
addition, the induced-draught fans are fitted 
with secondary cyclone collectors as well as 
scroll inlet chambers to intercept the grits. 
Finally, the gases are discharged to the 
chimneys tangentially so as to produce centri- 
fugal deposition of any remaining particles in 
conical collecting hoppers at the base of the 
chimneys. 

To supply the complete installation there are 
seven 450 h.p. boiler feed pumps, each rated 
at 300,000 lb per hour, 160 deg. Fah., 835 lb 
per square inch discharge, Five of these pumps 
are electrically driven, the speed heing auto- 
matically regulated in accordance with the 
load. The remaining two pumps, which are of 
the same capacity, are steam turbine driven and 
are arranged to come into operation automatic- 
ally if the motor-driven pumps should fail. 

To maintain efficient combustion eonditions 
the operation of the whole boiler plant is 
co-ordinated and controlled automatically by 
the Hagen system. Briefly, this method of 
control is based on a master regulator which 
measures the pressure in the steam receivers 
and uses compressed air to operate servo- 
mechanisms controlling the various anxiliaries. 
Further details of the automatic control installa- 
tion will be given in the continuation of this 
article. For the present it will suffice to say 
that the system includes control of the final 
steam ‘temperature through the medium of 
attemporators fitted with by-pass valves. In 
addition, automatic operation is extended to 
the motor-controlled steam jet soot blowers and 
to the arrangements for flow reversal in the 
feed-water heaters, so that accumulated deposits 
can be removed without interruption of normal 
boiler working. 

(Z'o be continued) 
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An Electronic Time Delay 
Circuit 
By J. H. LUCAS, B.Sc. (Eng.), A.M.LE.E.* 

TIMING devices are used in industry for many 
different purposes, and for a wide range of time 
intervals extending from small fractions of a 
second upwards. Many varieties of interval 
timers are in use, including mechanical, pneu- 
matic, hydraulic and electrical devices. Of 
the electrical devices, the resistance-capacitance 
circuit possesses many advantages, and is 
one of the best-known and most widely used 
methods for obtaining time delays up to about 
half a minute. A limit is set by the maximum 
values of resistance and capacitance that can 
be used. The maximum value of resistance 
depends on how good is the insulation of the 
rest of the circuit. For this reason paper 
dielectric capacitors must be used, and the 
maximum value of capacitance is limited by 
the bulk and cost of such capacitors. 

It may not be generally known that a 
thermionic valve amplifier can be used in 
conjunction with a resistance-capacitance cir- 
cuit, to give the effect of a greatly increased 
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ELECTRONIC TIME DELAY CIRCUITS 


capacitance. The complete circuit is shown ata 
in the accompanying diagram ; the capacitor 
C between the anode and grid of the valve 
produces the effect of a much larger capacitance 
across the grid resistor R,. Known as the 
Miller effect, it was first discovered in connection 
with h.f. amplifiers as an unwanted effect. 

This effect can be put to practical use for 
the timing of intervals of up to ten minutes 
oreven more. As an example of what is possible, 
a time interval of twelve minutes was measured 
from the moment of switching on to the closing 
of the relay, using the circuit a. The relay, 
as shown, was connected in the anode circuit 
of the valve and set to operate at 3mA. An 
EF37 valve was used with a steady potential 
of 100V on the screen to obtain high amplifica- 
tion, and with 250V applied to the anode. The 
circuit component values were C=4 micro- 
farads, R,= 50,000 ohms, R,=2 megohms. 

If, in the circuit a, the h.t. supply and 
heater current are switched on at the same time, 
the capacitor first charges up to the supply 
voltage EH while the valve cathode is warming 
up. When emission begins, the anode current 
tends to rise and the anode potential to fall, 
thus allowing the capacitor C to discharge 
through the grid resistor R,. The voltage 
drop thus caused in R, pulls.the grid negative 
and hinders the rise in anode current, so that 
it can only build up at a slow rate depending 
on the values of C, R,, and the amplification 
factor of the circuit, It is shown mathematically 
at the end of this article that the time constant 
(OR,) is, in effect, multiplied by the amplifica- 
tion factor of the circuit. 

An alternative circuit is shown at b, in which 


* Mullard Electronic Research Laboratories. 
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R, has been transferred to the cathode circuit. 
Tn this case the potential across the capacitor 
is initially zero, rising to a value determined 
by the eventual voltage drop across R,. 

A feature of the circuit b is that it is 
instantaneously resetting, for if the supply 
voltage is interrupted, the condenser C will be 
quickly discharged through the valve and R,. 
The circuit a behaves differently in this respect, 
since it depends on the cathode being cold 
initially. Thus, after an interruption of the 
supply voltage too short to let the cathode of 
the valve cool below the emitting temperature, 
the circuit fails to produce the delay when the 
supply voltage is restored. 

These circuits have been successfully used 
for protecting large mercury vapour thyratrons 
during their warming-up period, which may 
be from five to ten minutes, and they have been 
found to be both reliable and consistent, for 
this purpose. The circuit 6b is preferred on 
account of its instantaneous resetting when the 
power supply is interrupted. 

If accurate repetition of the time delay 
period is required, the valve cathode should 
be allowed to remain hot, and a switch should 
be inserted in the anode circuit. The time-delay 
period commencing from the closing of this 
switch will then not include the warming-up 
period of the valve. With this arrangement 
and a stabilised h.t. supply the accuracy of 
repetition obtainable with normal circuit com- 
ponents was found to be better than 1 per cent 
for six successive operations on a ten-minute 
setting. 

The effect of voltage variations is similar to 
their effect on plain resistance capacitance 
circuits, and a stabilised supply is therefore 
needed for high accuracy. 


MATHEMATICAL ANALYSIS 


The circuits lend themselves to a straight- 
forward mathematics] treatment. 

Considering circuit a, let +, and ¢, represent 
the values at any instant of the currents flowing 
in R, and R, respectively. Assuming the con- 
denser to be initially charged to the voltage of 
the supply HZ the voltage equation is 


—1/6 figdt—-i,R,+i,R,=0 iggy 


A small change Az, in the anode current is 
related to a small change Aj, in the grid resistor 
by 

Ai,.Ry=—A.dizR,. . .-. (2) 


where A is the amplification factor of the 
circuit. 

In writing equations (1) and (2) three assump- 
tions are made, namely, that no grid current 
flows, that 7, is small compared with ¢,, and that 
the resistance value , includes the resistance 
of the relay coil, whose inductance is neglected. 

Differentiating both sides of equation (1) 
with respect to ¢ 


—i,/C—R,.di,/dt+R,.di,/dt=0 . (3) 
Dividing both sides of equation (2) by At and 
putting 
Ai, /4t=ci, jdt, and 4i,/4t=di,/dt 
we have 
R,.di, /dt= —A.Ry.dig/dt . . . (A) 


Eliminating 7, from equations (3) and (4) 


is +(A+1)CR,.di,/dt=0. . . (5) 
The solution of equation (5) is 
Gate oo ey 


where I, is the initial value of 7, and where the 
time constant of the circuit T=(A-+ 1)CR,. 

The time constant of a capacitance C and 
resistance R, used alone is, of course, CR. 
Thus it will be seen that the time constant has 
been effectively increased by the factor (A--1). 
If A is large, (A+ 1) is neariy equal to A, which 
may thus be used as the factor of multiplication 
in most practical cases. 

A similar analysis can be made of the circuit 
b and leads to the same result. 

The author desires to acknowledge his thanks 
to the Mullard Radio Valve Company, Ltd., for 
permission to publish this article. 
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Metallurgical Topics 


Dynamic Hot-Hardness Testing 


HaARDNEss tests at high temperatures are 
usually made by maintaining the specimen in 
an electric furnace or other heating medium 
and indenting its surface with a suitable 
indenter, either under a steady load or by the 
agency of a blow produced by a falling weight 
oraspring. Portable spring-operated indenters 
are available by which a Brinell ball may be 
driven into the surface of the material to be 
tested. Results are converted into the standard 
Brinell numbers by a comparison with the 
impressions made by the portable machine on 
blocks of known Brinell hardness. A dynamic 
test of this kind is specially useful for carrying 
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Fic, 1—Details of Punch Point 


out hot-hardness tests because the ball is not 
in contact with the hot material for any appre- 
ciable time, and its chilling effect on the surface 
is probably negligible. 

Some years ago, Professor G. M. Enos, at the 
University of Cincinatti, studied the use of a 
spring-loaded centre-punch as a_ hardness 
tester. An ordinary centre-punch was adapted 
to take various designs of indenter, such as a 


to the determination of the martensite start- 
point in certain alloy steels by following the 
change in hardness during continuous cooling 
from the austenitising temperature, and to the 
investigation of the isothermal transformations 
of alloy steels. 

A spring-loaded centre-punch of the ordinary 
commercial type was modified by adding a 
point made from high-speed tool steel, hardened 
and precision ground to the form shown in 
Fig. 1. The punch and specimen were held in a 
jig, the punch being moved downwards through 
a loose-fitting sleeve by a thrust of the hand. 

In the original experiments with an air- 
hardening die steel the samples were austenitised 
at the desired temperature while packed in cast 
iron chips. A thermo-couple was inserted in the 
piece being tested and impressions were made 
as it cooled in air. Results are shown in Fig. 4. 
The oil-hardening steel, SAE 52100, results on 
which are also shown in Fig. 4, was immersed 
during the test in a shallow oil bath in order to 
be able to operate the punch, and the oil was 
agitated. In this work the time and tempera- 
ture at which the transformation starts or ends 
is of more interest than an exact hardness value, 
and no attempt was in this case made to correlate 
the observed diameters of impression with any 
conventional hardness scale. 

The method was also used for an approximate 
determination of time-temperature-transforma- 
tion curves. Specimens 3in by lin by }in of the 
steel to be investigated were austenitised and 
quenched in a salt bath, the molten salt with 
the jig and anvil for the hardness test being con- 
tained in an electrically heated container. After 
the steel had been quenched in the molten salt 
the centre-punch was inserted in the jig and a 
series of impressions made. A minimum of six 
seconds was required to make the first impres- 
sion. Additional impressions could, if necessary, 
be made every six seconds ; but they were, in 
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Fic, 2—Change in Hardness of Two Oil-Hardening Steels, 
A and B, During Isothermal Transformation at the 
1-0, Cr 1-4 Per 
Steel B, C 0-75, Cr 1-0, Ni 1-75 Per Cent 


Temperatures Indicated. Steel A, C 


Cent. 


stnall steel ball or a hardened steel cone. Repro- 
ducible results and good conversion factors 
were found for indicating hardness in terms of 
the conventional scales provided that certain 
precautions were taken. It was essential for 
the sample to be supported firmly; spring 
characteristics in terms of energy released had 
to be maintained constant throughout any 
series of tests and each commercial punch had, 
therefore, to be frequently calibrated. 

More recently this method of testing has been 
applied by Professor Enos and his collaborators* 

* G. M. Enos, G. J. Peer and J. C. Holzwarth : 


** Dynamic Hot-Hardness Testing,” Metal Progress, 
July, 1948, Vol. 54, page 51. 





fact, made at increasing intervals of time as a 
logarithmic scale was used for plotting, the 
specimen being moved about jin between 
impressions and the temperature maintained 
constant. The punch was removed from the jig 
between impressions to prevent excessive 
heating. Results on two steels are given in 
Fig. 2. 

The salt used was the eutectic mixture of 
potassium nitrate, sodium nitrate and sodium 
nitrite, melting point 285 deg. Fah., and as this 
decomposes at 1100 deg. Fah. no observations 
could be made above 1000 deg. Fah (538 deg. 
Cent.). When a sufficient number of points had 
been obtained the TTT-diagrams below 1000 


deg. Fah. could be plotted as shown in th, 
example given in Fig. 3. In the case 0° one of 
the steels investigated in this way the result, 
were checked against published S-curves anq 
verified by microscopical examination. 

The authors have shown the value of thi, 
technique in the preliminary exploration apq 
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Austenitising temperature 1800 deg. Fah. (980 deg. 
Cent.) for both ; martensite start-points 440 deg. and 
350 deg. Fah. (227 deg. and 177 deg. Cent.) respectively 


Fic, 4—Change in gorge | an Oil-Hardening Stee! 

(C 1-0, Cr 1-4 Per Cent) and an Air-Hardening Steel 

(C 1-0, Cr 5-25, V 0-25, Mo 1-1 Per Cent) During 
Martensitic Transformation 


approximete determination of the TTT-diagram 
of a steel in which the breakdown of austenite 
does not begin in less than about fifteen seconds. 
By its means, also, a quick determination of the 
martensite start-point and of the influencesf 
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F1G,. 3—Portion of the Isothermal Transformation Diagram 
for the Oil-Hardening Tool Steel (Steel B of Fig. 2), as 
Determined by Hot-Hardness Tests. 

perature 1690 Deg. Fah. (920 Deg. Cent.) 


Austenitising Tem- 


austenitising temperature can be made. ‘The 
technique has the advantage of simplicity and 
no expensive equipment is needed. Changes in 
hardness rather than actual values are of 
importance, and in following isothermal trans- 
formations it is desired to know at what time 
hardness changes rather than the magnitude of 
the change in terms of the usual hardness 
numbers. 

It seems likely that this method of hot- 
hardness testing, possibly with some modifica- 
tion of the indenter and the introduction of 
automatic recording of time or temperature, 
may be applied to other purposes and extended 
to the investigation of alloys other than steel. 
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Effect of Rate of Heating on the 
Surface-Hardening of Steel 


{xe lowering of the temperature of the 
austenite transformation by rapid cooling is 
fundamental to the whole theory of heat-treat- 
ment of steel and has been the subject of many 
investigations. In comparison, the raising of 
the critical range by rapid heating has received 
little investigation. There is an important 
difference between the initial condition of a 
steel before it is heated up through Ac, and 
before it is cooled down through Ar,. Before 
cooling it consists of homogeneous austenite ; 
before heating it has a duplex structure of 
ferrite and cementite which may vary greatly 
in coarseness and in geometrical arrangement. 
When the steel is heated to a temperature at 
which austenite is stable the ferrite and carbide 
react at their interfaces to form nuclei of 
austenite which grow, absorbing the ferrite 
and carbide, until equilibrium is attained. The 
nucleation and growth proceed more rapidly 
the higher the temperature. The relation 
between time and temperature for austenitising 
has not yet been established ; but, according 
to Hollomon and Jaffe, the indications are that 
the reaction is speeded up tenfold by an 
increase in temperature of 50-100 deg. Fah.* 
High temperatures are therefore necessary to 
obtain a completely austenitic structure within 
a reasonable time in steels containing moderate 
or high percentages of the strongly carbide- 
forming elements ; and, as the same authors 
also point out, the time is dependent to an 
appreciable extent on the initial structure of 
the material. Ferrite transforms more rapidly 
than the carbides dissolve, so that in a eutectoid 
steel undissolved carbides may remain when 
the ferrite has all disappeared. Although the 
critical temperature A, of ferrite is probably 
raised somewhat by rapid heating, it is difficult 
to distinguish in a steel between a true hyster- 
esis (if any) of the temperature of transforma- 
tion of ferrite and a lag due to the time required 
for diffusion and nuclear growth. In both 
cases, however, the practical effect on the 
hardening process is similar and the raising, for 
whatever cause, of the temperature of complete 
austenitisation when heating is rapid is of great 
importance in practical hardening, and especially 
surface-hardening, operations. 

The effect of rate of heating through the 
critical range on the hardening of a 0-54 per 
cent carbon steel has been studied by W. 
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Fic. 1—Characteristic Time-Temperature Curves on 

Rapid Heating of Specimens of 0-54 Per Cent Carbon 

Steel ; (a) Quenched and Tempered, (b) Annealed, Showing 

Temperatures at which the Rate of Austenite Formation is 
at a Maximum 


work was carried out on specimens in the form 
of wire, 3mm diameter, made from steel con- 
taining carbon 0-54, silicon 0-21, manganese 
0:56, sulphur 0-023, phosphorus 0-018 per 
cent. To ascertain the influence of coarseness 
of structure of the carbide, specimens were 
examined in the quenched and tempered and 
in the annealed conditions. In comparing 
them direct resistance heating by equal 
currents was employed. A platinum/platinum 
rhodium thermocouple, soldered to the speci- 
men, in conjunction with a photographically 
recording galvanometer, served for temperature 
measurement, and for measurement of time a 
mechanical pendulum was used. 

* J. H. Hollomon and L. D, Jaffe: ‘‘ Ferrous Metal- 
lurgical Design,” Chapman and Hall, 1947, page 10. 


}_W. Eilender and R. Mintrop: * Influence of Rate 
of Heating of Steel on the Pearlite-Austenite Trans- 
formation with Special Reference to Surface Hardening,” 
Stahl und Eisen, February 26, 1948, Vol. 68, page 83. 
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At the high rates of heating employed 
(125-3000 deg. Cent. per second) the pearlite- 
austenite transformation was never shown as a 
sharp arrest on the time-temperature curve, but 
only as an inflection in the curve during the 
course of the transformation, similar to that 
obtained in cooling curves at rapid rates of 
quenching. The heat is supplied so quickly 
that it partially masks the absorption due to 
the heat of formation of the austenite. The 
point of inflection of the curve indicates the 
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Fic, 2—T' emperature at which Rate of Austenite Formation 
is at a Maximum, in Relation to Rate of Heating of a 0-54 
Per Cent Carbon Steel (Kilender and Mintrop) 


temperature (7'y.maz) at which the velocity of 
the transformation reaches a maximum (Fig. 1). 
In experiments on annealed specimens an exact 
estimation of the point of inflection in the time- 
temperature curve was not possible on account 
of the relatively slow progress of the trans- 
formation. The temperatures at which the rate 
of formation of austenite is at a maximum are 
shown in Fig. 2 in relation to the rate of heating. 
With the more rapid rates of heating the trans- 
formation is displaced to a considerably higher 
temperature. Rates of heating of more than 
900 deg. Cent. per second raised the temperature 
at which the maximum value of transformation 
velocity occurred by 100 deg. Cent. or more. 
At heating rates of 1000 deg. per second the 
point of inflection of the time-temperature 
curves was so faintly marked that it could not 
accurately be estimated. 

With increased overheating of the specimen 
above the equilibrium transformation tempera- 
ture the rate of formation of austenite becomes 
more rapid; but austenite formed by over- 
heating for a very short time may still lack 
uniformity of composition, and equalisation of 
concentration of carbon in the austenite grains 
as a result of diffusion requires a notably greater 
time. It follows that to obtain satisfactory 
results in surface-hardening by flame or induc- 
tion methods, in which the temperature is 
raised very rapidly, the surface of the steel must 
be heated to a temperature considerably higher 
than the usual hardening temperature. More- 
over, since surface-hardening methods also 
inyolve a very short time of holding above the 
transformation temperature, the only way to 
ensure getting a homogeneous austenite is to 
start with the most suitable initial condition, 
viz., a fine sorbite produced by quenching and 
tempering or a sorbitic pearlite. An annealed 
structure with massive free ferrite and a 
spheroidised structure with coarse carbide 
particles are both undesirable in steels for 
surface-hardening, as they give rise to lack of 
uniformity in the austenite, and thus in the 
martensitic structure subsequently obtained by 
quenching, with consequent risk of cracking 
and of imperfect hardening. The quality of the 
hardened surface is largely dependent on the 
initial condition of the steel to be surface- 
hardened. 


Solders and Soldering 


SOLDERING is one of the oldest of the metal- 
lurgical arts. The basic ideas of the process and 
the general character of the materials used have 
undergone no change in the past 2000 years. 
On the other hand, there has been in modern 
times an enormous increase in the amount and 
variety of soldering undertaken, accompanied 
in many instances by a mechanisation of the 
process. This has been largely due to the 
increased canning of foodstuffs and to the 
number and variety of the electrical instruments 
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now in use. In recent years, also, many new and 
substitute materials have been proposed as 
solders in place of the traditional tin-rich alloys. 
This development received its greatest impetus 
during the latter years of the 1939-1945 war, 
when the tin shortage became acute. 

The Tin Research Institute has issued a 
book of eighty-eight pages, entitled ‘‘ Notes on 
Soldering,” by W. R. Lewis. This, in fact, 
proves to be a very comprehensive account of 
the mechanism of soldering, practical methods 
of soldering, the soldering of special metals and 
the properties of solders and soldered joints. 
The solders referred to throughout are the soft 
solders. The section on Practical Methods of 
Soldering is a well-illustrated account of typical 
soldering operaticns, and includes references to 
developments in methods of heating for solder- 
ing which have not yet reached their full prac- 
tical application, such as high-frequency induc- 
tion heating. The jointing of lead pipes is dealt 
with at length and in a very practical manner. 

In the section on the Properties of Solders and 
Soldered Joints the author has drawn largely on 
the extensive researches carried out by the Tin 
Research Institute and by the British Non- 
Ferrous Metals Research Association before and 
during the war. This section deals mainly with 
solders containing tin in considerable amount, 
though some of the wartime solders, e.g., lead- 
tin-antimony, with or without the addition of 
silver, are referred to. The author, however, 
sums up the position in his Foreword as follows : 
‘** As a means of economising in tin the low-tin 
solders were disappointing because, in general, 
the frequency of defective joints was so high as 
to constitute a serious waste of labour and 
materials and each joint used more solder and 
took longer to make. The remedy lay in 
reverting to solders of higher tin content and, in 
countless instances, this had to be done despite 
the shortage.” This is perhaps rather a pessi- 
mistic view, although attempts to find a substi- 
tute for solders based on tin, as the author 
states, “‘ have never had conspicuous success.” 
This is, in part,,accounted for because it has not 
always been realised how great a modification of 
technique is required, particularly in tempera- 
ture of operation and flux used, in dealing with 
a new composition of solder. The successful use 
of silver-lead alloys, without tin, is mentioned in 
connection with the manufacture of lock-seamed 
can bodies. It was found practicable during the 
war to adapt body-making machines to its use 
under steady working conditions at an operating 
temperature considerably higher than usual. 
Even in this case, however, the presence of tin 
appeared to be essential, as the bath took up 
1 or 2 per cent of tin from the cans, and it was 
not found possible to solder black plate 
(untinned steel sheet), though the fact that 
quite a small proportion of tin suffices is indi- 
cated by the satisfactory use of silver-lead 
solder upon cans coated very thinly with tin by 
the modern electrolytic method of making tin- 
plate. 

The book should be of value to all interested 
in soldering and forms an important addition to 
the Tin Research Institute’s well-known series 
of publieations. 


—»———___—_ 


WELDING EQUIPMENT FOR CANADIAN AUSTIN 
Factory.—We learn that all the resistance welding 
equipment required by the Canadian Austin fac- 
tory is being supplied by Sciaky Electric Welding 
Machines, Ltd., Slough, Bucks. The welding 
machines will be the Sciaky type “ P.S.A. 60,” port- 
able equipments, which have a nominal rating of 
70kVA, are fully automatic in operation and are 
designed to weld up to two equal thicknesses of 
fin mild steel. Weld timing is by a resistance- 
capacitance circuit, and weld pressure is applied 
pneumatically. 

Liguip Rosty.—The Board of Trade announces 
that no further purchases of liquid rosin will be 
made on Government account. In future, imports- 
will be on private account but importers will be 
required to take 1 ton from Government stocks 
for each 3 tons imported. For currency reasons, 
importers will be required to give an undertaking 
that they will sell only for approved purposes and 
to submit to Raw Materials Department monthly 
returns of sales and stocks. Applications for licences 
to import should be addressed to Import Licensing 
Department, Board of Trade, 189, Regent Street, 
London, W.1. 
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RUGBY LOCOMOTIVE TESTING 
STATION 


WHEN he read a paper on “ Locomotive 
Experimental Stations’ before the Institu- 
tion of Mechanical Engineers in 1931, Sir 
Nigel Gresley took the opportunity to press 
forward publicly a project that he had long 
had in mind. He submitted “that the 
possession of a British Locomotive Experi- 
mental Station is more essential now than 
at any other time. On the Continent and 
in America large sums of money are being 
expended upon the scientific development of 
locomotives, and these countries are obtain- 
ing orders in markets which were formerly 
wholly British. To meet this competition 
it is necessary that we should have equip- 
ment second to none for the investigation of 
locomotive economy.” The idea was enthu- 
siastically supported by Sir William Stanier, 
when he was C.M.E. of the L.MS. railway 
and, in association with the L.N.E. Railway, 
he was responsible for setting the work 
going upon the building of such a plant as 
Sir Nigel had suggested. The names of 
these two fine locomotive engineers will 
thus always be associated with the new 
locomotive testing station that was formally 
opened by Mr. Barnes, Minister of Transport, 
on October 19th. It is curious to reflect 
that the nationalised railways are thus to 
reap benefits from the personal enterprise 
and initiative of two individual locomotive 
engineers ! 

Lately the supremacy of the steam loco- 
motive has been very strongly challenged, 
more particularly in America, by the diesel- 
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electric, and two such locomotives are 
already running here. In this country, too, 
the possibility that, as a consequence of 
changes in fuel costs and perhaps also of 
capital costs and interest rates, the electri- 
fication of the main lines has become econo- 
mically desirable is certainly a matter that 
will need investigation as soon as the 
generating capacity of power stations has 
caught up with the peak load demand. It 
may seem at first sight then that the com- 
pletion of the new Rugby testing station may 
have come too late. For though the station 
will certainly permit information to be 
obtained at first hand that has hitherto had 
to be got from abroad, and though it will 
enable locomotives to run for indefinite 
periods under constant conditions of power 
output and speed, &c., to what end will the 
tests be made if the only locomotives in 
use are soon to be restricted merely to branch 
lines and perhaps other lines in relatively 
small areas with too little traffic to justify 
electrification? But to argue thus is to 
forget that, though its demise has long been 
prophesied, the steam locomotive still at 
present reigns supreme on British and many 
foreign railways. Like Charles II, it is 
““an unconscionably long time adying!” 
Moreover, the more the steam locomotive is 
improved as a consequence of the better 
understanding of its action to be derived 
from tests on the new plant the better will 
be its chance of competing With electricity, 
whether flowing out of power stations or 
generated by mobile diesel power plants. 
Nor can it be accurately suggested that the 
ingenious braking cars, recently brought into 
service, that can hold the drawbar pull of a 
locomotive constant regardless of the nature 
of the track over which it runs, can adequately 
replace the stationary plant. It is not only 
that the taking of indicator cards, the con- 
trol of firing conditions, the making of 
adjustments and many other matters are 
far easier at such a plant as that at Rugby. 
In addition the stationary plant, unlike that 
which runs upon the track, is not hampered 
by speed restrictions, the difficulty of getting 
a clear road or the vagaries of the weather. 
Tests can be continued for an indefinite 
time under constant conditions. 

There is a further factor that should not 
be overlooked. In proposing the construction 
of such a station as that which has now been 
opened at Rugby, Sir Nigel Gresley 
had in mind not the needs of Britain’s 
railways alone but those of independent 
locomotive builders as well, who, we hope, 
whatever happens to the locomotive on 
British lines, will continue to export 
‘* steamers ”’ to the world. It was, in fact, 
Sir Nigel’s desire that the station should be 
capable of accommodating engines of any 
gauge to suit their requirements. Unfortu- 
nately, that project (like another that the 
testing equipment should be placed within 
a wind tunnel) has proved impracticable. 
No insoluble constructional difficulty barred 
the way. It was, we believe, the limitations 
of the British loading gauge that suggested 
the station should be made suitable for 
standard gauge locomotives only. For how 
were locomotives made to the bigger loading 
gauges or different rail gauges of foreign 
railways to reach the plant! But, 
though as a consequence of that limita- 
tion, the excellent testing facilities will 
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not be available generally for the use of 
private locomotive manufacturers, no doubt 
the technical information obtained will }, 
passed on to them, and the greater part of 
that technical information will be applicable 
to locomotives of any gauge. The new 
station is not, of course, the first to bp 
opened in this country. The credit for the 
construction of the first goes, as dovs the 
credit for so much else, to Chure!. ward, 
whose plant still operates at Swindon. But 
British Railways and the private locon.otive 
builders owe to the work of Sir Nigel G-esley 
and Sir William Stanier the provision Fa 
this country, the home of the steam logo. 
motive, of a plant fully adequate to meet 
modern needs. It was a happy touch at the 
opening ceremony that a “ Pacific’’ type 
locomotive, named “Sir Nigel Gresley,” 
stood upon the test plant and that another 
named “Sir William Stanier” stood in 
the yard, as though awaiting test. We hope 
and believe that in due course the new 
plant will make for itself a name as widely 
known as that of the American plant at 
Altoona and the even more modern French 
equipment at Vitry. 


THE BERLIN AIR-LIFT 

THat it should suddenly have become 
necessary to transport by air the essential 
supplies of food, fuel, machinery and raw 
materials to meet the needs of the million or 
two inhabitants of the British and American 
sections of Berlin is one of the more astonish- 
ing of the many unprecedented events with 
which our lives seem now to be over full. 
As an entirely temporary measure to meet 
a temporary requirement it might not seem 
so startling or so difficult, especially during 
the normal summer weather in which it 
started. But it has now lasted some four 
months, has steadily grown in extent, and 
even threatens as a consequence of the 
latest Russian veto in the U.N. Security 
Council to continue almost indefinitely, 
be the weather what it may. The first 
reaction to such a situation is to assume that 
it must surely impose a quite unprecedented 
burden on the flying and ground personnel 
concerned, on account of the air congestion 
involved in the flying of so many aircraft 
in a restricted area, and owing to the 
limited airport facilities available. Next 
it is assumed that the cost must be great. 
Compared with surface transport, air freight 
rates are always expensive as every passenger 
with excess luggage to pay for speedily 
discovers for himself. Such a means of 
victualling half a city must, it would seem 
at first sight, prove a very serious addi- 
tion to the heavy burden already borne 
by the Anglo-American taxpayers in pursu- 
ance of the occupation of the formerly hostile 
territory now allotted to their care 
as an unavoidable fruit of the drastic 
policy of unconditional surrender. ‘To this 
huge task the initial British contribution 
was the service of the Transport Command 
of the Royal Air Force using ‘“‘ Dakotas” 
and “ Yorks.” The “ Dakotas ” each carried 
about 3} tons of supplies and the “ Yorks ” 
some 7 tons. They had gradually to be supple- 
mented by flying-boats and other craft, and 
during August by a large fleet drawn from the 
British charter companies and operated by 
British European Airways Corporation. 
For the first two months of operation the total 
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British air-lift has been given as about 50,000 
tons, «nd that of the Americans as 64,000 
tons—» total of 114,000 tons, or some 2000 
tons @ day. But according to a statement 
made by Mr. Bevin in the House of Commons 
the toial daily rate had increased by the end 
of July to 4500 tons, whilst, from less official 
statements made since, this large increase can 
now, it seems, be substantially surpassed and 
resolutely maintained even through the 
winter months of difficult flying—indeed, 
“indefinitely.”” Action had to be taken 
for the lengthening and improvement of 
landing grounds, whilst the airport control 
routine was so greatly improved that, as we 
learn from the reports of visitors, landings 
every four minutes by day and by night are 
common, and a reduction of even this 
astonishingly short interval is envisaged. To 
fly 200,000 tons for a distance of 100 miles at 
a shilling a ton-mile would cost a million 
pounds ; these are but token figures, of course, 
but they may serve asa rough basis by which 
to measure the scale of cost on what might be 
called normal standards. A more authentic 
check is the statement made in the House of 
(‘ommons on July 29th by the Under Secre- 
tary of State for Air that the extra cost to the 
R.A.F. was about £60,000 a week, which over 
a period of four months would amount to 
about £1,000,000. To this must be added 
whatever is the figure appropriate to the 
American effort. 

There is, however, another side to all this. 
So far as the R.A.F. is concerned, the per- 
sonnel concerned would have had to be paid 
for their whole-time services in any event, 
and they would have used the aircraft and 
burnt the fuel (or much of it) in any case. 
In the air-lift they are certainly as fully 
occupied in being trained for their jobs as 
they could have been in any other way and 
the true extra cost of being employed on this 
great Berlin supply operation may, indeed, 
prove to be very little. As an air operational 
exercise in marshalling aircraft on a large 
scale it may prove to have merits, which, 
though quite unforeseen and _ certainly 
unsought, may nevertheless be very con- 
siderable. Moreover, the scale and efficiency 
of the whole undertaking must have 
deeply impressed not only the inhabitants of 
Berlin. but the Russian occupying forces and 
their masters in Moscow. 





Obituary 
SIR WILLIAM PETER RYLANDS 


By the death of Sir William Peter Rylands, 
which took place at his home, Massey Hall, 
Thelwall, near Warrington, on Saturday, 
October 23rd, his eightieth birthday, Great 
Britain has lost an outstanding industrialist, 
who did much to further the fortunes of 
his family firm, Rylands Brothers, Ltd., 
and to promote the success of the British 
iron and steel industry. Sir Peter was a 
son of the late Mr. Peter Rylands, of Massey 
Hall, and received his education at Charter- 
house and Trinity College, Cambridge. In 
1894 he was called to the Bar in the Inner 
Temple, and specialised in patent law. In 
four years he had already made a name for 
himself and was assured of a successful 
career as an advocate, when he was invited, 
on the death of his cousin, to take over the 
position of managing director of his family 
firm, Rylands Brothers, which we may recall 
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was founded in 1805 by his grandfather 
for the manufacture of wire. 

That period was a very difficult one in 
the history of the industry, which was 
faced with acute depression caused by 
intense foreign competition on the part of 
Belgium and Germany. Those countries 
supplied wire and wire products at uncom- 
petitive prices, while the industry in this 
country was very largely dependent on the 
Continent for its supplies of wire rods. 
Sir Peter came to the industry with a clear 
mind and it was not long before he had for- 
mulated plans for the development of Ry- 
lands Brothers which embodied some measure 
of co-operation between other firms in the 
business. In 1900 Sir Peter became the 
President of the Iron and Steel Wire Manu- 
facturers’ Association and the co-operation 
needed to make his plans successful was soon 
secured. 

In 1906 the continuous drawing of netting 
wire was begun at his Warrington works 
and from that date the importation of such 
wire from the Continent practically came to 
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an end. The industry still had, however, 
to rely on imported rods, and he arranged 
that his firm, in conjunction with the Pear- 
son & Knowles Coal and [ron Company, 
Ltd., should set up an efficient rod mill. 
That was successfully accomplished but the 
mill had to rely almost entirely on imported 
billets. In 1912, however, the Partington 
Steel and Iron Company, Ltd., was formed 
to provide for the full requirements of billets 
for the rod mill. Unfortunately, before that 
desired end could be achieved, the 1914-1918 
war broke out. In the meantime, the busi- 
ness of Rylands Brothers had increased 
threefold, and in spite of the war and the 
slump which followed it, development work 
was continued through the ‘twenties. In 
the decade which followed, the modernising 
of the works proceeded without interruption. 
A number of new continuous mills were 
put to work and a special mill for making a 
patent steel wire used for ropes, springs, 
and other purposes, was installed, together 
with an, entirely new method for the electro- 
galvanising of wire. Peter Rylands’ work was 
recognised by the bestowal by His Majesty 
of a Knighthood in 1921, and in 1939 he 
was created a Baronet. 

In 1939 the company had become entirely 
independent of foreign sources of supply 
for its raw materials, and it was ready to 
meet the enormous demands for wire and 
wire products which the second world war 
brought with it. Special departments were 
established for the production of anti-sub- 
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marine and torpedo nets, and other special- 
ised products. After the war, the company 
set about modernising its nail department. 
That work is now approaching completion. 
In August last Sir Peter completed fifty 
years of active control as managing director 
and chairman of his business, and had he 
lived he would have presided ac the annual 
dinner’ of Rylands Brothers, Ltd., which 
was arranged to have taken place on Satur- 
day, October 23rd, when a presentation from 
the office and the works stafis was to have 
been made to him. 

His work for the nation and the general 
welfare of British industry was no less 
important. In 1914 it could be said that 
there was no body which represented British 
industry as a whole, and it was through the 
activities of William Peter Rylands and 
some friends who thought as he did, that, 
in 1916, the Federation of British Industries 
was formed. He was its President in the 
years 1919, 1920, and 1921. In 1926 he 
was President of the Iron and Steel Institute, 
and in 1930 he was President of the National 
Federation of Iron and Steel Manufacturers. 
For thirty-seven years he served as President 
of the British Iron and Steel Wire Manu- 
facturers Association. He was chairman 
of Pearson and Knowles Coal and Iron 
Company, Ltd. and director of the 
Lancashire Steel Corporation Ltd., and 
was High Sheriff of Cheshire from 1935 
to 1936. His outstanding work for the 
industry he served so well will long be 
remembered. ‘Those who were privileged 
to know Sir Peter Rylands intimately have 
lost a dear friend. 


HENRY JAMES DEANE 


Ir is with deep regret that we have to 
record the death on Tuesday, October 19th, 
at Godalming, of Mr. Henry James Deane, 
in his seventy-third year. Mr. Deane, who 
had been suffering from ill-health for some 
time, was the senior partner in the firm of 
Deane and Mason, consulting civil engineers, 
of 53, Victoria Street, Westminster, London, 
S.W.1. He received his education at All 
Saints’ College, Bathurst, New South Wales, 
and studied engineering at Sydney Uni- 
versity, gaining his B.E. degree in 1897. 
His first position was that of assistant sur- 
veyor on the Moree-Inverell Railway, New 
South Wales, and he also gained practical 
works experience in the shops of the Clyde 
Engineering Company, New South Wales. 
In 1899 he had charge of erection work at the 
Ultimo tramway generating station at 
Sydney. 

In 1900 he left Australia, and came to 
England as an assistant engineer with 
Messrs. Baker and Hurtzig. Amongst the 
works carried out by that firm he was con- 
nected with the construction of the Angel 
section of the City and South London Rail- 
way. He also had charge of the cement- 
testing work for the Assouan dam, and carried 
out hydrographic survey work on the River 
Medway, and later was resident engineer for 
the Medway improvement works. From 1906 
to 1912 he wasan engineer with Messrs. Baker, 
Mott and Hay, and was engaged on work 
connected, with the Central London Railway, 
the South London Railway and the National 
Physical Laboratory buildings. 

In 1913 Mr. Deane was appointed chief 
assistant engineer to the Port of London 
Authority, and served under Sir Cyril 
Kirkpatrick. His work had much to do with 
Thames harbour facilities, and in the first 
World War he constructed a military bridge 
across the Thames at Gravesend. Ina period 
of twelve years with the Authority, Mr. Deane 
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gained a wide knowledge of the Thames water- 
way and its navigation problems. His 
hobby of yachting, upon which he was very 
keen, aided in extending that knowledge still 
further. 

In April, 1925, he started to practice on 
his own account in Westminster as a consult- 
ing civil engineer. His work, which marked 
some of the best years of his life, was again 
closely connected with the River Thames, 
and it included the design of piers, jetties and 
factories, and marine and hydrographic 
surveys. Among his larger works we may 
recall the large jetty at Ford’s Dagenham 
works, a timber landing stage and processing 
plant at Millwall, and another timber receiv- 
ing harbour at Frog Island. Mr. Deane was 
consulting engineer to the Dartford and 
Crayford Navigation Commission, and his 
work in other areas included the recon- 
struction of Ilfracombe Pier, and repairs 
to the old Mole at Minehead and to Watchet 
Harbour, besides sea defence works at 
Yarmouth, in the Isle of Wight. He was 
also consulting engineer to Sir John Jackson 
and Co., Ltd., for the Nag Hammadi barrage, 
the Fallujah bridge and the Singapore Naval 
Base. Mr. Deane was for many years an 
examiner for the Institution of Civil Engi- 
neers, of which he was a valued member. 
He was a member of the Institution of 
Mechanical Engineers and the Institute of 
Transport, and was a member and. Past- 
President of the Institution of Structural 
Engineers. For some time he was a lecturer 
at the City of London College. 

In 1946 Mr. Deane took into partnership 
Mr. John Mason, and the new firm was styled 
Deane and Mason. Mr. Deane had a gift for 
clearly explaining technical matters. It 
was combined with a natural charm of 
manner. As a consequence, he was marked 
out for expert witness work. For many 
years his services in the Courts were greatly 
in demand. He made many friends, and his 
death will be widely regretted in civil engi- 
neering circles. 


F. A. YOUNGMARK 


Many will learn with regret that Mr. F. A. 
Youngmark died suddenly in London on 
Wednesday, October 13th, at the age of 
sixty-three. Mr. Youngmark, who was 
chief alternating-current engineer with the 
English Electric Company, had been attend- 
ing a technical conference in London just 
prior to his death. 

For the greater part of his working life 
Mr. Youngmark remained in the service of a 
single firm, and this association began in 1910, 
when he joined Dick, Kerr and Co. as a 
draughtsman in the direct-current section. 
Four years later he was appointed assistant 
to the chief designer of alternating-current 
machines. 

When Dick, Kerr and Co. became a con- 
stituent part of the English Electric Com- 
pany, Mr. Youngmark was transferred, in 
1920, to the central design department of 
the parent company, in London. Another 
move came in 1926, when internal reorganisa- 
tion of the company brought him to Stafford, 
still- as an alternating-current designer. 
In 1936 he became chief alternating-current 
engineer, succeeding the late Mr. A. D. Sloan, 
who was appointed chief engineer. 

From the start of his career as a designer, 
Mr. Youngmark’s main interest was in the 
design of alternating-current generators, 
and he was closely associated with the 
development of large turbo-alternators and 
water-turbine-driven alternators. 

Mr. Youngmark had been an associate 
member of the Institution of Electrical 
Engineers since 1919. 
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Jane’s Fighting Ships, 1947-48. Edited by 
Franois E. McMourtrier, A.I.N.A. London: 
Sampson Low, Marston and Co., Ltd. 
October 21, 1948. Price £3 3s. 

THE 1947-48 issue of “Jane’s Fighting 

Ships,” published appropriately on Trafa'gar 

Day, is the fiftieth edition. To mark the 

jubilee of the well-known annual the pub- 

lishers and editor have presented a special 
volume embodying many novel features. 

One of the first things to be noticed in the 
Royal Navy section is the absence of nine 
capital ships, which have been deleted since 
the last issue. These are the battleships 
** Nelson ” and ‘‘ Rodney, of 33,950 tons and 
33,900 tons standard displacement, respec- 
tively, with a main armament of nine 16in 
guns and Brown-Curtis turbines of 45,000 
s.h.p., giving a speed of 23 knots; the 
“Queen Elizabeth,” ‘‘ Valiant” and 
‘“‘ Malaya” of 32,700 tons, 31,520 tons and 
31,100 tons standard displacement, respec- 
tively, with a main armament of eight 15in 
guns and Parsons geared turbines of 80,000 
s.h.p. (75,000 s.h.p. in Malaya), equal to a 
speed of 24 knots ; the ‘‘ Revenge,” ‘‘ Rami- 
lies’? and “ Resolution”? of 29,150 tons 
standard displacement; with a similar main 
armament and Parsons direct-drive turbines 
of 40,000 s.h.p., designed for a speed of 21 
knots ; and the battle-cruiser ‘‘ Renown ”’ of 
30,750 tons standard displacement, with a 
main armament of six 15in guns and Parsons 
geared turbines of 120,000 s.h.p., equal to a 
speed of 29 knots. These ships, constituting 
in themselves a battle fleet of enormous 
power, which could not now be built or 
maintained by any other country except 
the United States, on the grounds of diffi- 
culty of production and expense, to mention 
only two reasons, have all gone to the ship- 
breakers. Seldom has such a powerful group 
of capital ships, aggregating, as it did, over 
280,000 tons, been removed from the list at a 
single stroke. 

There is nothing to compensate for the 
disappearance of these capital ships. If 
naval construction had proceeded at the 
normal rate they might have been replaced 
in the fleet by now with the same number of 
aircraft carriers, but the ten aircraft carriers 
which were in the early stages of building and 
survived the post-war axe of cancellation 
have been suspended, laid up in an incom- 
plete state or proceeded with very slowly. 
Only one, the “‘ Eagle” of 36,800 tons dis- 
placement, can be anywhere near com- 
pletion, having been laid down in October, 
1942, and launched in March, 1946. Of 90 
per cent welded construction, this ship has an 
overall length of 803ft, a beam of 112ft, a 
capacity ot 100 or more aircraft, an armament 
of sixteen 4-5in. guns and sixty-five smaller 
weapons, with eight Admiralty three-drum 
type boilers and Parsons geared turbines of 
167,000 s.h.p. Her sister, the ‘‘ Ark Royal,” 
begun in May, 1943, has not yet even been 
launched. Nor has the ‘‘ Hermes,” an 
intermediate fleet carrier of 18,300 tons 
standard displacement, begun in June, 1944, 
yet taken the water, while her three sisters, 
** Albion,” ‘* Bulwark” and “ Centaur,” 
though launched, show no signs of being 
completed. New particulars are given 
of these ships. They have an overall length 
of 7363ft and an armament of thirty-two 
40mm A.A. guns, with Parsons geared 
turbines of 83,000 s.h.p., turning two shafts 
and equal to a speed of 30 knots. Four other 
aircraft carriers begun in 1943 and launched 


in 1945, the ‘* Hercules,” “ Leviethan,” 
‘* Majestic ’ and “‘ Powerful,” of 14,0060 tons 
standard displacement, are also laid u) in ap 
incomplete state. 

Cruisers in the Royal Navy have been 
reduced from sixty to twenty-eight siice the 
end of the war, and four more are to ‘e dis. 
posed of, leaving no more than twent,’-four, 
the lowest number ever maintained in the 
British fleet. There is no indication that the 
cruisers “ Blake,”’ ‘‘ Defence ” and “‘ 'liiger,” 
of 8000 tons standard displacement, momin. 
ally under construction, and already overdue, 


’ if judged by normal rate of building, will 


be completed in the near future. They were 
begun in 1942-43 and launched in 1944-45, 
Nor is there any sign that any real progress 
is being made with the building of the flotilla 
of eight ‘‘ D”’ class large fleet destroyers of 
2610 tons standard displacement which were 
ordered during the war. 

Experiments with gas turbine propulsion 
appear to be making satisfactory progress, 
Two series of trials with “‘ Gatric ” units in 
the wooden M.G.B. ‘ 2009,” formerly an 
M.T.B. of 115 tons displacement with three 
‘““V12” Packard supercharged engines, have 
yielded valuable data which should aid in the 
further tests to be carried out with gas 
turbine installations of other designs in 
H.M.S. ‘‘ Grey Goose ” of 200 tons displace. 
ment, and later in a frigate. 

Our American friends now have the greatest 
peacetime fleet ever known. It is much more 
powerful than all the other navies of the 
world put together, including our own. It 
now comprises fifteen battleships and two 
battle-cruisers, compared with our five 
battleships; no fewer than 101 aircraft 
carriers while we have only twelve, sixty-six 
cruisers in sad contrast to the twenty-four 
British ships of the category; as many as 
610 destroyers, as compared with 119 in the 
Royal Navy ; 200 submarines, when we have 
only sixty-eight ; and 2000 other warships 
and auxiliaries, compared with our 700. 

The idea of arming the incomplete United 
States ships “Kentucky,” battleship of 
45,000 tons standard displacement (52,000 
tons full load), and ‘‘ Hawaii,” battle-cruiser 
of 27,500 tons standard displacement (32,000 
tons full load) with rocket projectors seems 
to have been abandoned, both ships having 
been laid up. On the other hand, the fleet 
aircraft carrier ‘‘ Oriskany,” of 27,100 tons 
standard displacement (33,000 tons full 
load), is being completed to a modified 
design, and a new carrier has been authorised. 
This latter ship is to have a standard dis- 
placement of 65,000 tons, so will be bigger 
even than the Japanese ‘‘ Shinano.” She will 
be capable of operacing aircraft of exceptional 
size and range and will also be adapted for 
launching guided missiles. Construction will 
begin in 1949. She will have a length of 
1090ft overall and will cost over £30,000,000. 
Another American novelty is a special design 
of anti-submarine vessel, which will be a fast 
cruiser of 5000 tons. Two United States 
submarines, the ‘‘ Tang ’’ and “‘ Trigger,” of 
about 2000 tons surface displacement, will be 
the fastest afloat. They will have hydrogen 
peroxide motors to give higher submerged 
speed. 

France is busily reorganising her navy in 
the light of war lessons and commensurate 
with her place in the international scheme of 
things, but she would seem to be hampered 
by the paucity of naval funds voted. When 
money can be found it is proposed to build at 
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the Penhoét yard, St. Nazaire, an aircraft 
carricr of 16,700 tons standard displacement 
with a speed of 32 knots and .a capacity of 
forty-nine aircraft. It is hoped to utilise for 
this ship the machinery ordered for the 
abandoned aircraft carrier ‘‘ Joffre,’ of 
115,000 s.h.p., from Penhoét in 1938. 

The Italian Navy, heavy losses notwith- 
standing, continues to hold a prominent 
position and still ranks fifth in importance 
among the navies of the world, as owing to 
Britain and the United States having re- 
frained from enforcing the full terms of the 
Peace Treaty she retains many more of the 
ships which remained afloat at the end of the 
war than she might reasonably have 
expected. 

About the Russian fleet ‘‘ Fighting Ships ”’ 
has collected an exceptional amount of fresh 
information and fifty new photographs. The 
most formidable unit is the battleship 
‘ Arkhangelsk,’ formerly H.M.S. ‘“ Royal 
Sovereign,” a battleship of 29,150 tons 
standard displacement, which was lent to 
Russia.in 1944 and was to be returned to this 
country as soon as Russia had acquired the 
Italian battleship “‘ Giulio Cesare,’’ of 23,959 
tons displacement. Other British and 
American ships which should have been 
returned include a cruiser and destroyers and 
submarines. But even if and when these are 
returned the Soviet Navy will still have 
former German, Japanese, Italian, Rou- 
manian, Finnish and Estonian ships. Vessels 
of Russian origin are shrouded in mystery, 
but it would appear certain that a large sub- 
marine fleet is being built up. There are 
about 250 already in service with another 100 
of German oceangoing design being built, as 
well as large numbers of midget submarines. 

The Japanese Navy is about to rise like a 
Phoenix from its ashes. A fleet of no fewer 
than 125 vessels, to include a number of ex 
minesweepers and other war-built craft, is 
being formed to police Japanese waters for 
fishery protection and to guard against 
smuggling and other illegal activities. No 
ship must exceed 1500 tons displacement or 
have a speed above 15 knots. The total fleet 
is to be limited to 50,000 tons, and the 
personnel must not number more than 10,000 
officers and ratings. Although its present 
material is thus limited, this may well prove 
to be the nucleus of a new Japanese Navy. 

Fighting Ships’’ has always given us 
something fresh in the way of information 
concerning naval architecture and marine 
engineering, and very often it has been 
exclusive news. Being a jubilee edition, a 
number of interesting features have this year 
been specially introcluced for the occasion. 
Not only does the book give comprehensive 
details of the changes in all the navies of the 
world since the appearance of the 1946-47 
issue in September last year, and not only 
is it an invaluable ready reference work 
listing all the projected naval shipbuilding 
for 1949-50, but to a large and exciting 
extent it is a complete record and searching 
review of the evolution and development of 
British and foreign warships over the last 
half century. 

Special features include 
article on the history of “ Fighting Ships 
and its founder and editor for over eighteen 
years, that great naval journalist, author and 
artist, the late Fred. T. Jane. In this it is 
recounted that Jane was the naval corre- 
spondent of THE ENGINEER before he founded 
“ All the World’s Fighting Ships,” as it was 
originally called. Another feature of ex- 
ceptional interest, which should be studied in 
conjunction with a three-page article on the 
largest warships ever built, is an exclusive 
frontispiece drawing comprising plan, eleva- 
tion and three sections, together with a 
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photograph and other details, of the colossal 
Japanese battleships ‘ Yamato” and 
‘“* Musashi,” which were the largest and 
most powerful warships ever designed and 
built in the world. They had an overall 
length of 863ft, a beam of 127ft and a mean 
draught at full load of 35}ft; a standard 
displacement of 64,000 tons, a full-load dis- 
placement of 70,800 tons as designed, but 
actually 72,809 tons; a main armament of 
nine 18-lin guns, a secondary armament of 
six 6- lin guns (as first completed there were 
twelve, but the beam turrets were removed), 
an anti-aircraft battery of twelve 5in. guns 
and a great many smaller weapons; and 
16in to 25in armour. The trial speed was 
27 knots. Their original sister ship was con- 
verted during construction into the outsize 
aircraft carrier ‘‘ Shinano,”’ with a standard 
displacement of 59,000 tons and a trial dis- 
placement of 68,059 tons (71,890 tons full 
load), a mean draught of 32ft and a speed of 
over 27 knots as her armour belt was lighter, 
although the underwater form was identical. 
All three ships were destroyed in 1944-45 by 
torpedoes and bombs from United States 
submarines or naval aircraft before it was 
known, how large and powerful they were. 
The ‘‘ Yamato ”’ was laid down at the Kure 
Naval Dockyard in 1937 and completed in 
December, 1941. The ‘‘ Musashi”’ was 
built at the Mitsubishi Dockyard at Naga- 
saki, being completed in August, 1942. They 
both absorbed much punishment, but the 
damage control arrangements seem to have 
left something to be desired. The ‘‘ Shinano”’ 
was begun late in 1940 at the Yokosuka 
Naval Dockyard and commissioned in 
November, 1944. She was sunk before she 
was really 100 per cent complete, for two 
important jobs remained to be done—final 
air tests of compartments and sealing up 
holes in bulkheads used for passing through 
cables and pipelines—and this was probably 
a contributory cause of her flooding, disloca- 
tion of damage control and sinking. 

The new “Jane” gives us a complete 
nineteen-page index record of all the major 
warships of importance in the world down 
to light cruisers of 2000 tons displacement 
which have appeared in “ Fighting Ships ”’ 
from the year 1897 to 1947. This gives the 
date of projection, laying down or launch, 
former names, flag changes, and the names of 
ships never completed, with the type, fate 
and date of extinction of all ships men- 
tioned. This index alone makes the posses- 
sion of the jubilee edition desirable to the 
student of naval architecture ; but there is 
also a special index of fourteen pages showing 
beautifully drawn silhouettes of all the iron- 
clads of the world from the year 1860 to 1945. 
This constitutes an invaluable record not 
only extending over a period of eighty-five 
years, but going back some thirty-eight years 
before the annual first appeared. 

‘Fighting Ships”’ also gives a ten-page 
encyclopedic record of British naval con- 
struction during the late war in the form of 
summary tables with the dates of laying 
down, launch and completion of all the ships, 
naming the firms who engined them, under 
the heading of their respective builders. 

There is a thirty-page supplementary list 
of war losses with fresh facts relating to ships 
of which the loss has already been reported 
in previous issues of “ Fighting Ships”; an 
article on the appearance changes in British 
ships during the war; a complete list of 
‘“‘ Hunt ”’ class destroyers (now reclassified as 
frigates) as originally named ; a list of war- 
ships completed after September 1, 1939, 
which were lost during the war; a table 
showing the allocation of surrendered Japan- 
ese warships, June to September, 1947 ; and 
tables giving the division of surrendered 
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Italian ships as specified under the Peace 
Treaty. 

This jubilee edition has been considerably 
improved by’ being entirely reset in clear 
type, which is much easier to read. The 
volume is easily the finest ‘‘ Fighting Ships ”’ 
ever published. Not only is it a worthy 
monument to the virile and pungent naval 
correspondent who gave it such a sure and 
true foundation, but it is a testimonial to the 
enthusiasm, meticulous accuracy and encyclo- 
pedic knowledge of Mr. McMurtrie, the 
present editor, whose association with and 
contributions to the annual go back to the 
earliest days of its creation. He and the 
publishers are to be congratulated upon pro- 
ducing so fine a book in all respects. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


THE STAKING OF LARGE WHEELS 


Simr,—The photograph in your issue of Octo- 
ber 22nd, showing an old staked flywheel 
for a beam engine, illustrates a branch of the 
millwright’s craft which I imagine is now 
entirely obsolete. It may therefore be interest- 
ing to some of your younger readers to know 
exactly how such ‘jobs were done, for I do 
not know that any description of the process 
has ever been published. 

Staking was used, not only for flywheels, 
but for all except the smallest spur and bevel 
wheels, as it had the great advantage of per- 
mitting the wheel to be passed over collars 
that might exist on the shaft, when being got 
into position; this was possible because the 
eye of the boss was considerably larger than 
the shaft diameter. If the wheel was in halves, 
as was frequently the case, these were perma- 
nently bolted together before anything else 
was done to it. The keyways were next cut, 
these being as shallow as possible, their depth 
at the sides being only sufficient to ensure 
that the middle of the keyway was cleaned up. 
There were usually either four or six keyways, 
one pair being along the joint in split wheels. 
In large flywheels the boss was not split, the 
arms being cottered into it and the rim made 
in segments, each of which was bolted or keyed 
to the ends of a pair of adjacent arms. With 
such wheels, the staking process was done on 
the boss alone. 

The wheel came for staking with the eye 
just as it left the foundry, except that the 
keyways had been cut. The first thing to be 
done was to chip away the sharp edges of the 
eye between the keyways at each side so that 
the staking wedges could get a good grip on 
the solid metal. These wedges were not made 
for the job, but were kept as part of the shop 
equipment. They were stumpy pieces of tool 
steel, just as left by the blacksmith. They had 
a fast taper—about one in six I should think. 
Their upper sides were convex in cross section, 
so that they only bit on the centre line, and 
the lower sides were slightly hollowed so that 
they rode on their edges. 

The shaft on which the wheel was to be 
staked had a swelled seating at the wheel 
position, and the keyways were simply flats 
cut along the swelled portion from end to end 
of it. The shaft, with the wheel strung on it, 
was supported in vee-blocks on trestles, high 
enough for the wheel to clear the ground. 
The wheel was then raised by the crane and 
lowered on to a single temporary key of approxi- 
mate size, on which it rested more or less 
centrally with the shaft. Ifa suitable key was 
not handy, a wooden one of suitable dimensions 
was made for the job. 

The next thing was to fix the wheel tem- 
porarily to the shaft by means of the staking 
wedges. One of these was tapped in lightly 
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from each side of the wheel between every 
keyway. The temporary key was then removed. 
Numbered chalk marks were made on the 
teeth of the wheel that came radially in line 
with the staking wedges, and a “staking 
table” was adjusted to stand level with the 
centre of the shaft, and with its edge almost in 
contact with the wheel tooth. The staking 
table was composed of a short piece of planed 
board nailed to the top of a stout post, the 
latter being held by wedges in the bore of an 
upturned muff-coupling. 

The wheel was then turned until one of the 
marked teeth was level with the table. <A 
“staking square,” consisting of an L-shaped 
piece of sheet steel, was placed on the chalked 
surface of the table and in contact with both 
the top and the end of the wheel-tooth. A 
lead pencil drawn along the back of the square 
traced a right angle on the board, the sides of 
the angle corresponding to the radial and 
axial positions of the tooth. The same process 
was gone through with the tooth diametrically 
opposite, and then, by appropriate tightening 
and loosening of the four wedges concerned, 
the two lines could be made to coincide. The 
process was repeated with another pair of 
chalked teeth, and in time all the lines on the 
table could be brought into something like 
coincidence. The wheel was then ready for 
the permanent keys to be fitted. These were 
forged or rough machined to measurements 
from the keyways, and were fitted by hand- 
scraping in the usual way. Each key and its 
keyway were stamped with a corresponding 
mark, for the keys, of course, were not inter- 
changeable. 

To be able to stake a wheel accurately in a 
reasonable time was the ambition of every 
millwright apprentice. The job was by no 
means so easy as if may appear, for with imper- 
fectly circular wheels it was a case of making 
the best possible compromise between the 
markings, while with bevel wheels there was 
the further eomplication that the scribed lines 
were at an angle of 45 degrees to the motion 
given by an alteration of the staking wedges. 

Furthermore, one had to be particularly 
careful during both the staking and keying 
operations that none of the wedges became 
loose, for otherwise, after hours of work, 
there might be a heart-breaking collapse of 
the whole job, which would then have to be 


started again from the beginning. 
R. H. Parsons 


October 22, 1948. 


Mining Machinery Exhibition 
PREPARATIONS are now being made for an 
exhibition of underground mining machinery 
to be held at Earl’s Court, London, from July 7 
to 16, 1949. The exhibition is being organised 
by the Engineering Centre on behalf of the 
Council of Underground Mining Machinery 
Manufacturers, and, it is stated, will demon- 
strate the important new trends in underground 
mining which have been developed in Britain 
during the past few years. At the same time 
as the exhibition, the Fourth Empire Mining 
and Metallurgical Congress will be taking place 
in London, and one day of the exhibition is to 
be reserved for delegates to the Congress. It 
is also intended te set apart the two Saturdays 
in the exhibition period for visits organised by 
the National Coal Board. The Board will make 
arrangements for parties of miners from the 
principal coalfields to inspect the exhibits, 
although it is realised, of course, that the 
machinery to be shown will cover many different 
mining projects apart from coal. 
——_—_¢—————— 

EXPERIMENTAL STRESS ANALYsiIs.—It is an- 
nounced that the annual meeting of the Society 
for Experimental Stress Analysis will be held on 
December 2nd, 3rd and 4th, at the Hotel Commo- 
dore, New York. All enquiries concerning it should 
be sent to the Society, P.O. Box 158, Cambridge 
39, Mass., U.S.A. 
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Institution of Mechanical Engineers 


OX Thursday and Friday of last week the 
Institution of Mechanical Engineers held 
two of its most important functions. On 
Thursday night there was the annual dinner, 
held this year at the Dorchester Hotel, and 
on Friday evening Captain William Gregson 
presented his Presidential Address. Con- 
siderations of space available forbid any 
attempt at a lengthy report of the speeches 
made on these two occasions. At the dinner 
the Duke of Edinburgh, in the course of a 
short response to the welcoming toast pro- 
posed by the President, remarked that if 
we could not all be original thinkers we could 
at least be improvers. Sir Frederick Bain, 
proposing the toast of “‘ The Institution,” 
spoke of the Anglo-American Council on 
Productivity, remarking that there was no 
question of either side attempting to teach 
the other its own business. He suggested 
that productivity might benefit by increased 
standardisation and that it was the job of 
industry to see that engineers got adequate 
opportunities to use their skill. More engi- 
neers should be concerned in direction and 
management. The President_made a suit- 
able reply and Dr. Gough proposed the toast 
of “ The Guests,” to which Sir Amos Ayre 
replied. 

Below we print an abstract from the 
Presidential Address delivered by Captain 
Gregson on Friday night. 


PRESIDENTIAL ADDRESS 


Prophecy, even for the immediate future, 
must of necessity be highly unreliable because 
of the lack of stability of basic economic 
conditions ; after all, any form of engineering 





Shillings 


x 


2 


Year @ 


IN COST OF FUEL 


THE ENGINEER 
RISE 


development must be justified economically. 
At the present time we have two fundamental 
conditions which largely influence our imme- 
diate development work—the high cost of 
fuel—see diagram—and the general shortage 
of steel. The former calls for the highest 
degree of operational efficiency, and higher 
first costs of plant are justified to attain this 
objective. The shortage of constructional 
materials has stressed the importance of 
compact and lightweight installations and 
the general avoidance of anything cumber- 
some in design. 

The selection of the most appropriate 
design of marine propelling machinery for 
any particular service is an extremely com- 
plex problem owing to the interaction of so 


many variables, from cost of labour to world 
bunkering prices and freight rates, ch nging 
what was formerly a fairly simple matter 
into a very complex and expert investigation, 
When freight rates are high, as they are at 
the moment owing to the general world 
shortage of tonnage, weight and space saved 
on the machinery is immediately translated 
into increased earning capacity for the ship, 
Efforts to secure space reduction are, how. 
ever, at times discounted by the peculi:rities 
of present-day tonnage regulations. 

Behind this desire for highly efficien’ and 
small-capacity, lightweight plant ar the 
ever-present prime necessities of great: relia. 
bility and freedom from heavy maintenance, 
The total cost of a few days in port, or gain 
of a breakdown on passage, can far out. cigh 
any gain from reduced fuel consumption 

Present-day practice in marine propclling 
machinery is a skilful compromise—for «om- 
promise it must be—if all these factors are 
to be reconciled. Can we go further with 
these improvements, particularly in reducing 
fuel consumption, without introducing a 
degree of complication which might result in 
higher maintenance in port, and more 
supervision at sea ? 

My own experience has taught me that the 
combination of 450 lb per square inch pres- 
sure and 750 deg. Fah. final steam tempera- 
ture is a very happy one for powers up to 
10,000 s.h.p. per shaft. For higher powers 
these conditions can be advanced to 650 Ib 
per square inch pressure and 850 deg. Fah. 
final steam temperature, with control able 
superheat to simplify manceuvring. More 
advanced conditions were adopted in the 
Canadian Pacific Steamship Company’s new 
turbo-electric “ Beavers,” of 9000 s.h.p., on 
a single screw, employing steam conditions 
of 850 lb per square inch superheated to 
850 deg. Fah. and reheated at 160 1b per 
square inch back to 850 deg. Fah. These 
ships have unidirectional turbines, there 
being no astern turbines, as manceuvring 
is carried out on the electrical side. All these 
sets of steam conditions can be put forward 
with confidence. Whether we can success- 
fully increase steam temperatures is the key 
to further advance in steam pressure, because 
the percentage of moisture at the low-pressure 
end of turbines must be kept within prescribed 
limits, which, in marine practice, is normally 
limited to a wetness of not more than 10 per 
cent. The alternative solution is, of course, 
a more general adoption of reheating, but I 
doubt whether this can be done without 
undue complication, with ygeared-turbine 
machinery, owing to the necessity of posi- 
tively cutting out the reheater completely 
when going astern. 

Unfortunately, the law of diminishing 
returns becomes important when we exceed 
the range of the steam conditions already 
mentioned, and the wisdom of going beyond 
these figures is at present very debatable 
in view of increased auxiliary consumption 
and the greater care necessary in operation. 
As I have said earlier, given the appropriate 
metals for the high-temperature end of a 
steam circuit, designers and builders can go 
further without anxiety, but the economic 
justification for such action is more question- 
able. I will again stress the importance of 
size effect—with increase in power, more 
advanced steam conditions can justify them- 
selves. 

At the risk of being accused of pipe dream- 
ing, may I suggest that we might see what 
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can be done to reduce that annoying area 
on the entropy diagram below the base line 
of work done, by cutting down the con- 
denser loss, by which we throw away all 
latent heat apart from that reabsorbed by 
pled-steam feed heati Can we justify a 
rocess of heat pum: to avoid part of 
this |oss—at the expense of negative work to 
operate the heat ? After all, this seems 
a fie sonably rational li line of thought, as net 
improvements at the upper end of the cycle 
are for reasons already given—very small. 
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as it would the necessity to carry so much 
inert nitrogen. 

All engineers are nowadays interested in 
the future of the gas turbine. Its further 
development for industrial applications 
hinges entirely on two factors: the supply 
at a reasonably cheap price of a te 
alloys to withstand the high initial tempera- 
tures which are essential, and the reduction 
of negative work to the lowest possible limit 
by the continual development of highly 
efficient compressors. This latter seems to be 
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A.—-Main air heater. 


E.-—Waate-heat boilers. 














F.—Pre-cooler and intercooler. 
}.—Waste-gas flue. 
H.—Starting motor. 
r nerator. 
K.—Isolating dampers. 


COMBINATION OF GAS TURBINE AND WASTE-HEAT BOILERS 


Furthermore, with boiler efficiencies of the 
order of 87 per cent on the higher calorific 
value of the fuel and with the turbine 
developed with minimum internal losses, it 
is to improved cycle efficiencies that we must 
look. 

What about the diesel engine? Here—in 
its present form—we seem to have little 
room for increased economy in operation 
unless some better use can be made of the 
low-grade heat rejected in the cooling water 
and the exhaust gases. As I have mentioned 
earlier in this address, the utilisation of the 
heat of the exhaust gases in a waste-heat 
boiler is standard practice, but the steam 
generated—out of necessity at a low pressure 
—is normally used for domestic heating and 
in certain cases for auxiliary power p 
and not for increasing the output of the 
main engine. The “Still”’ engine was a 
courageous effore to effect a better utilisation 
of these two sources of heat loss, but it failed 
owing to its complications and high mainten- 
ance costs. Nevertheless, I believe the Still- 
engined Blue Funnel Line’s M.V. ‘‘ Dolius ” 
held an all-time record for specific fuel con- 
sumption. Would it not be profitable to 
review once again the thermodynamic possi- 
bilities of the Still engine, employing a 
different mechanical solution which might be 
free of some of the inherent weakness of 
the original Still engine? Again, could a 
system of heat pumping be devised and the 
higher-grade heat then be used for the genera- 
tion of main power? Maybe we ought to 
go beyond steam as the motive fluid and 
perhaps use one of the Freon group of com- 
pounds for the secondary circuit, suitably 
vaporised by the up-graded reject heat. 

A third possibility for the future arises in 
connection with combustion. Will chemical 
engineers some day evolve a process for the 
supply of cheap oxygen so that it can be 
used for combustion purposes instead of air ? 
This would indeed revolutionise ell our 
present ideas of combustion practice, avoiding 


achieved and the protagonists of the gas tur- 
bine seem quite satisfied that the metallurgists 
are now able to meet their requirements. I 
very much doubt whether the gas turbine will 
eventually be a serious competitor to steam 
for the really large powers required in the big 
power stations—where scale effect gives 
steam its optimum advantage. For lower 
powers, and where a steady load has to be 
developed, as is the case with a ship at sea, 
I believe we shall see the gas turbine a com- 
petitor to steam at a not-far-distant date. 
The situation is full of interest. In really large 
power units for land purposes, where there 
is still scope for increased steam pressures 
provided temperatures can be increased, the 
production of alloys for temperatures appro- 
priate to the gas turbine cycle will mean they 
are also available for the steam cycle. 

My own rather specialised interest in the 
gas turbine is in the recovery of heat from 
waste gases. A specially interesting case 
arises when large volumes of gases are avail- 
able at temperatures of, say, 800 deg. Cent., 
from industrial processes, such as occur in 
cabonising plants or in the steel, chemical and 
oil industries. 

An interesting proposal of this kind is 
illustrated, in general arrangement and 
diagrammatically, in the adjoining figures. 
The plant would operate in conjunction with 
an installation of continuous vertical retorts 
in the Midlands. A steady flow of gas will 
be available at a temperature of 800 deg. 
Cent. (1472 deg. Fah.), allowing a simple 
heat interchanger to produce a turbine air- 
inlet temperature of 600 deg. Cent. (1112 deg. 
Fah.). An attractive quantity of electrical 
energy can be generated in this way and 
the remaining heat in the gases leaving the 
heat interchanger will be utilised in appro- 
priate boiler plant for the generation of the 
low-pressure steam required for process work. 
The gas turbine will operate on the closed- 
cycle principle. 


What of the engineer himself? I think 
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the change in his outlook on his own educa- 
tion and training has been as marked as that 
in the products of his brain and skill. 

Forty years ago a considerable proportion 
of the population still regarded the engineer 

ified by the McAndrew of Kipling’s 
poem. University training was still regarded 
with misgivings in many quarters in this 
country, because it was thought that its 
general effect was to detract from the value 
of the practical training given by apprentice- 
ship rather than to augment it—a talse 
argument and certainly one without a sound 
historic basis. 

Our first President, George Stephenson, 
educated himself in most difficult circum- 
stances, but sent his son Robert, our second 
President, to Edinburgh University to study 
mathematics and the sciences as part of his 
early training. 

The change in general outlook and the 
elevation of engineering to its proper place 
as one of the leading professions has in no 
small measure been due to the activities of 
our senior engineering institutions. With 
wisdom and discernment they looked ahead 
and adopted a policy in which thorough 
academic and practical training were 
judiciously combined. This has led to the 
high standard, both of practical and 
theoretical qualifications, which they now 
demand from the young engineer before he 
can obtain professional status. Both the 
universities and the technical colleges have 
rendered the profession inestimable service 
by developing full and part-time courses 
which meet the exacting requirements of 
the senior institutions. 

I think no one will deny that our present 
high state of engineering development could 
not have been attained were it not for the 
blending of practical and technical training 
which we demand. Without practical training 
the young mechanical engineer cannot appre- 
ciate what it means to work on materials 
and understand their characteristics. A know- 
ledge of the processes, or an appreciation of 
the time necessarily involved in development 
and manufacture, can only be obtained by 
practical experience and personal observation. 
Furthermore, an understanding of a crafts- 
man’s potentialities and limitations can be 
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.—Main air h ater. 
.—Regenerator. 
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.—Low-pressure compressor. 
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obtained only by the same means. Possibly 
we in this country stress the importance of 
practical training more than many of our 
friends overseas. Perhaps it is this very. 
neglect of practical training which has 
resulted in a tendency in certain countries to 
leave important responsibilities in the works 
and in erection on site entirely to foremen 
and chargehands, a situation which should 
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not arise With our system, which demands 
poth practical and academic training for the 
rofessional engineer. Some of our most 
guccessiul professional engineers have 
uated through the chargehand and fore- 
man grades by acquiring the requisite tech- 
nical training. Furthermore, dual training 
of the kind we demand helps to deve!op that 
mutual understanding between workman, 
foreman, and the executive which makes for 
effective co-operation. 

Some may question whether our present 
methods produce engineers as good as those 
of the past. It is difficult to make such 
comparisons, for, while our predecessors 
created the foundations of the mechanical 
engineering industry by their knowledge, 
vision, objective reasoning, and indomitable 
pioneering spirit, and had to work on their 
most daring developments with little or 
no background of existing knowledge to 
guide them, we: have behind us the benefit 
of their experience and the wide scientific 
knowledge of our age. But although we 
stand on the shoulders of our forefathers, the 
rate of modern development is such that the 
same fundamental virtues which our pre- 
decessors possessed are still called for, and to 
a higher degree. 

Forty years ago it was much less the custom 
than it is to-day for engineers to specialise, 
but mechanical engineering has now extended 
its bounds so widely that a higher degree 
of specialisation is inevitable. Perhaps there 
is some little danger that we now tend to 
specialise too soon, for in addition to a 
balanced practical and theoretical training 
a certain degree of general experience is an 
essential part of a professional mechanical 
engineer’s equipment. 

The dislocation inevitable in the years 
between 1939 and 1945 has disrupted the 
scheme of training of nearly a third of a 
generation of our young engineers, and has 
inadvertently emphasised certain tendencies 
which were beginning to appear before the 
war. Even before the war certain organisa- 
tions, amongst them government research 
and development establishments, tended to 
recruit men from the universities direct 
into the practice of research or development, 
without requiring or providing any practical 
training in between, such as was obtained 
in the minimum of two years’ apprenticeship 
commonly served by university graduates. 

My own conclusion at that time was that 
practical training was as important to those 
of our young engineers who intended to 
pursue research and development as it was 
to those who were to devote themselves to 
other branches of engineering practice. 
Young men who add this minimum of two 
years’ practical work to academic training 
should certainly not be at any disadvantage 
in seniority relatively to those who gain time 
by omitting practical training, and compared 
with whom they should in time reap the 
advantage which flows from wider ex- 
perience. 

During the war this practice of necessity 
increased because many young men were 
directed from the university straight to 
research or development, and found them- 
selves concentrating on highly specialised 
problems too early in their career, yet often 
with very commendable immediate results. 
But whereas they are now greatly advanced 
in one or @ few specialised directions, they 
have not obtained the balanced experience 
and knowledge which makes for adaptability 
in general practice. Those who joined the 
technical branches of the armed Forces 
immediately on completion of their theoretical 
training at a university or technical college 
have also had their normal training inter- 
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rupted, but have gained much in their war 
years. The time was not really lost, par- 
ticularly by those who were raised to posi- 
tions of seniority, for the training and 
experience which came to them in handling 
men and difficult situations will be of inestim- 
able value in their subsequent careers. 

I am happy to think that the institution 
was able to assist the Ministry of Labour 
in formulating an extension of the ‘‘ Assisted. 
Training Scheme” to enable such men to 
obtain supplementary training on demobilisa- 
tion. In this way they were able to re-enter 
the industrial world with all the equipment 
that the best training would have given them 
in peacetime, but with the added advantages 
which their Service experience brought to 
them. 

Those of our members who compieted 
both their practical and theoretical training 
before joining a technical branch of the 
Services were, at the end of the war, com- 
pletely equipped to enter industry, with 
all the added experience that the Services 
give, and with that development in character 
which the armed Forces can proudly claim 
to implant. 

There is, unfortunately, a small minority 
of our young men, and some not so very 
young, who in the post-war period show a 
tendency to expect too much spoon feeding 
and exhibit an absence of a sense of urgency 
with a reluctance to accept responsibility. 
However, it has been my good fortune to 
see how the majority of our young men in 
these categories are acquitting themselves 
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in this turbulent post-war world, and my 
observation fills me with confidence, not 
only in the future of our Institution itself, 
but also in the future industrial health of 
our country. 

I have endeavoured in the short space of 
this address to give you some outline of 
my personal activities in engineering: they 
have at all events covered a reasonably wide 
field, but you will appreciate that my major 
activities have been associated with marine 
work—more particularly the steam generat- 
ing side. I hardly need stress the importance 
of ships to us, an island nation, with trade 
routes spreading out all over the Seven Seas. 

Modern invention may have reduced 
some of the risks which formerly made sea- 
faring High Adventure, but the sea is a hard 
master and still demands the best from all 
who serve it, and those well-known words 
of Kipling, ““The Game is more than the 
Player of the Game, and the Ship is more 
than the Crew,” epitomise the spirit which 
keeps the sea tradition alive in the British 
character. In wartime the nation imme- 
diately becomes sea-conscious, but in peace- 
time the sailorman takes rather a back seat ; 
so may I wind up by quoting from a poem 
written during the 1939-45 war, but the 
words of which are applicable at all times : 

** And so, when you brew your fireside tea, and taste your 
landsman’s fare, 

Remember the rolling freighters and the winds that 
harass the deep ; 

And when you lie in your landsman’s bed, proffer some 
little prayer 

For the men of your Merchant Navy who have their 
watch to keep.” 


Wind Tunnel for Suspension Bridge 
Models 


N behalf of the Ministry of Transport, the 

National Physical Laboratory, D.S.I.R., is 
carrying out an investigation of the oscillations 
of suspension bridges in wind, with particular 
reference to the proposed Severn suspension 
bridge. For this research numerous tests of 
sectional bridge models have been made in a 
wind tunnel at Teddington, and now a larger 
tunnel and complete model bridge have been 
constructed near Bedford. A second complete 
model, based on a preferred design for the 
Severn bridge, will be made and tested. The 
research work is under the direction of Dr. R. A. 
Frazer, F.R.S., of the Aerodynamics Division, 
N.P.L. The consulting engineers for the design 
and construction of the bridge are Messrs. 
Mott, Hay and Anderson, with whom are asso- 
ciated Messrs. Freeman, Fox and Partners. 

An investigation of the aerodynamic oscilla- 
tions of suspension bridges was begun early in 
1946 with the object of providing guidance in 
the design of the Severn suspension bridge. 

Although many early suspension bridges 
were damaged or destroyed by wind action, the 
serious study of the aerodynamic oscillations of 
bridges dates from 1940, when the 2800ft span 
of the Tacoma Narrows bridge in the U.S.A. 
broke under torsional oscillations. This dis- 
aster led to intensive American investigations 
and to the construction of a special wind tunnel, 
with a working section 100ft wide, at Washing- 
ton University (Seattle) for tests of complete 
model bridges. Since then aerodynamic re- 
searches on suspension bridges carried out in 
the U.S.A. have made notable advances and 
have cleared much obscurity from a very 
complex problem. 


Nature oF OSCILLATIONS 
Persistent and dangerous oscillations of 


suspension bridges in wind are due to adverse’ 


interaction between the forces due to inertia, 
gravity, stiffness and wind. In this respect they 
resemble wing flutter on aeroplanes. However, 
the bridge problem presents special features. 
Airflow past a wing is relatively smooth, 
whereas a bridge offers many blunt obstructions 


which, in some cases, produce large eddy 
formations and, in others, very broken flow. 
Moreover, natural winds can blow from any 
quarter and sometimes strike the deck of a 
bridge at relatively large angles. It is therefore 
natural to expect the oscillations in wind to be 
influenced heavily by structural forms, as well 
as by wind speed and wind direction. 

Bridge oscillations are of two main types : 
** vertical,” with the roadway deck and stiffen- 
ing girders bending up and down and the two 
cables moving equally and in step; and 
“torsional,” with the deck and girders twisting 
and the cables moving equally but in anti- 
phase. Each type may appear, at appropriate 
frequencies, in a variety of different wave forms. 
As a general rule main span movements are 
accompanied by side-span and tower move- 
ments. 

The behaviour of a given bridge, when the 
wind speed is increased, may be very compli- 
cated. “For example, if—because the structure 
has unfavourable aerodynamic characteristics— 
a bridge is susceptible to vertical oscillations, 
these oscillations will usually make their first 
appearance in a simple wave form with, for 
example, 0, 1 or 2 nodes in the main span. An 
increase of speed may accentuate the same 
oscillations, or it may cause vertical oscillation 
having another frequency and a more complex 
wave form to be substituted or even added to 
the original oscillation. Next, torsional oscilla- 
tions may appear in a simple wave form, which 
may well become so violent at still higher wind 
speeds as to cause structural failure. Such 
changes are, of course, only illustrative, but 
they may well occur with a bridge stiffened by 
a deep plate girder. 


EXPERIMENTAL METHODS 

For wind tunnel investigations two methods 
are available. The first, and simpler, method is 
to use a so-called ‘‘ sectional model,’ which is 
merely a rigid scale reproduction of a short 
length (say, 300ft) of the suspended structure. 
The model is suitably mounted under spring 
constraints in a wind tunnel, and its tendencies 






























450 





to develop oscillations in wind are observed. 
A rapid systematic study can thus be made of 
the effects of changes of structural form, and 
the results can then be used to indicate a pre- 
ferred design. Numerous tests of this kind have 
been carried out at the N.P.L. 

Sectional models have the great advantage 
that they can be used in normal wind tunnels 
without elaborate equipment. But they cannot 
easily be tested in winds blowing from any 
horizontal direction, nor do they give direct 
informaiion on the possible influences of 
oscillation wave form. With any important 
design, therefore, the second experimental 
method is also needed to confirm whether pre- 
dictions based on the simpler tests are really 
adequate. 

The second method involves the construction 
of a dynamic scale model of the complete 
bridge, as well as a tunnel sufficiently large to 
accommodate it. To ensure correct similarity 
between the model and the actual bridges, the 
model must be so designed that all the different 
sets of forces brought into play are in the same 
proportions in both systems. In other words, 
the inertial, elastic, gravity and wind forces 
must all be consistently scaled. A first require- 
ment is equality of the structural densities ; 
this follows because a pressurised wind tunnel 
would be quite prohibitive, so that the air 
densities for the model and actual bridges are 
necessarily the same. A true copy of the actual 
bridge—say, 1/n full size and made of steel— 
would thus satisfy all requirements as regards 
shape, mass and weight. It would, however, be 
much too stiff, because with similar deforma- 
tions of both systems, the elastic forces in the 
model structural members would be to scale 
1/n*, whereas the gravity forces would be to 
seale 1/n*. To correct this inconsistency the 
elastic stiffnesses, measured as applied force 
per unit angular deflection, must be reduced on 
the model to scale 1/n. 

The only remaining forces to be considered 
are those due to wind. There is good evidence 
that with bridge structures these forces arise 
mainly from pressure action and only to a small 
extent from viscous action, and so will vary as 
the surface area times the square of the air- 
speed (V?). They will thus be to the same 
scale 1/n® as all other forces, provided V? is 
varied as the linear scale 1/n. 


SEVERN BripcE INVESTIGATIONS 

For the Severn bridge investigations the 
linear scale for models was chosen to be 1/100. 
Thus model weights and elastic stiffness are to 
scale 1/1,000,000 and tunnel wind speeds to 
scale 1/10. Oscillations on the model occur at 
ten times full-scale frequency. 

The full model now under test at. Thurleigh, 
Beds, has a centre span of 30ft and a total 
length of over 50ft. Constructed of light rigid 
components, with steel interconnecting springs 
adjusted to give the necessary overall elastic 
stiffness, it offers wide scope for variations of 
structural form. The programme of test work 
on this model includes observations of the 
wave forms and oscillation frequencies, both in 
still air and in wind, as well as a study of the 
importance of tower flexibility and structural 
damping. The model will also give valuable 
correlation with tests of earlier types of 
sectional models and much-needed information 
on the effects of yaw (quartering winds). Three 
views of the model are reproduced on page 448. 


Winp TUNNEL 

For tests of the full model bridges a wind 
tunnel was needed having a top speed of 20ft 
per second, corresponding to 136 m.p.h. on the 
actual bridge, incorporating a test room 60ft 
square in plan and 7ft high. 

An illustration on page 448 shows 
the construction of the wind tunnel at Thur- 
leigh, built inside a disused aerodrome hangar. 
The air entry is at the far end of the hangar, 
and cannot be seen in our illustration. The 
test chamber is parallel sided. A smooth 
intake of air is provided by fairings fitted to the 
vertical sides and roof, at the entry, and wire 
screens across each end of the test chamber also 
help to smooth the flow. The tunnel on the 
outlet side of the test chamber tapers over a 
length of 60ft to a circular annulus 12ft in 
diameter, in which a single two-bladed fan is 
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mounted. After passing through the fan the 
air is discharged through a diffuser, 30ft long, 
into the hangar. The fan is driven by a 130 h.p. 
electric motor. 

The model of the bridge to be tested is 
mounted on a turntable sunk flush with the 
test chamber floor, so that it can be turned to 
simulate a wind blowing from any quarter. 

A suitable aerodynamic design for the tunnel 
was decided by experiments with a model at 
the N.P.L., and the actual tunnel at Thurleigh 
was structurally designed and built by the 
Bridge Section and Eastern Engineering Divi- 
sion of the Ministry of Transport. For further 
information on the subject, the reader is referred 
to a paper, “‘ An Experimental Investigation of 
the Aerodynamic Stability of Suspension 
Bridges,” by C. Scruton, ‘* Proceedings ” of the 
Third Congress of the International Association 
of Bridge and Structural Engineering, Liége, 
1948. 


DEMONSTRATION AT THURLEIGH 


Recently we attended a demonstration of the 
effect of wind on the model at Thurleigh. It 
was shown that with small rectangles of paper 
(see illustration on page 448) covering the 
deck girders and other minor changes, violent 
movements took place at relatively low wind 
speeds, up to about 60 m.p.h. full scale. In 
these conditions the bridge was intended to 
resemble the Tacoma Narrows bridge and it 
behaved similarly, the movements at first being 
of the vertical or “ galloping ”’ type, giving way 
later to torsional motion of the deck. A succeed- 
ing test was made with the paper removed and 
the model withstood a wind equivalent to 
105 m.p.h. without any sign of periodic motion. 
Both these demonstration tests were made with 
the wind at right angles to the bridge. 





The Training of Agricultural 
Mechanics 


THERE was a good attendance of members 
and visitors at the first meeting of the new 
session of the Institution of British Agricultural 
Engineers, which was held on Tuesday afternoon 
of last week in the Lecture Theatre of the Institu- 
tion of Electrical Engineers. The President, Dr. 
C. Davies, was in the chair, and a paper on “‘ The 
Training of Agricultural Mechanics ” was pre- 
sented by Mr. A. W. Williams, of the Rural 
Industries Bureau. The paper was an informa- 
tive survey of the schemes which the Bureau 
has organised and encouraged for the training 
of craftsmen who are engaged in the manufac- 
ture and repair of agricultural machinery and 
implements. At the beginning of the war, for 
instance, the Bureau’s technical staff was 
occupied exclusively in advising on the re- 
equipping of workshops and in the training of 
suitable men to provide the essential services 
for mechanised farming. By June of this year, 
Mr. Williams said, over 2000 craftsmen had been 
trained in the technique of oxy-acetylene 
welding and implement repairs, and at the 
present time there were over 600 men and 
youths under instruction in their own shops. 
In another part of the paper Mr. Williams 
referred to the vocational courses established 
by the Ministry of Labour for giving intensive 
practical instruction in agricultural engineering. 
The Rural Industries Bureau, he said, acted as 
the Ministry’s agent in this matter, and at the 
training centre in Wimbledon a thirty weeks’ 
course was provided for thirty men at a time. 
Between seventy and eighty men had now com- 
pleted their training and were employed in 
country repair shops. The syllabus of this 
intensive thirty-week course, Mr. Williams 
explained, had been devised to give sound 
practical instruction to men who intended to 
become blacksmiths as well as agricultural 
implement repairers. The training, he said, 
was given under normal workshop conditions 


‘by skilled instructors and the course included 


systematic practical instruction with modern 
equipment. In addition to the practical work, 
which occupied 90 per cent of the time at the 
training centre, lectures were given to provide 
the theoretical background to the workshop 
practice. 
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The Use of Electronic Instry. 
ments in Iron and Steel Making* 
By 8. 8. CARLISLE, M.Sc., A.M.LE.!2.+ 


To ensure that, in the future, the fulleg 
advantage is taken of the capabilities of instr). 
ments employing electronic principles in th» 
service of our heavy manufacturing aid pro. 
cessing industries, it is necessary that carefy| 
consideration be given to the capabilites ang 
limitations of the electronic instrument jy 
relation to other techniques of measurement. 
There is a danger that over-enthusiasm 9, 
the part of those concerned with the « ‘velop. 
ment and design of electronic equipment may 
cause them to recommend its application jp 
cases where the conditions of operation and 
requirements could be more readily satisfied 
by other techniques, which have reached 4 
higher state of design perfection. 

Undoubtedly there are many problem: which 
arise in industrial measurements, as discussed 
later, to which electronic techniques can be 
applied with particular advantage. Let us 
then concentrate on such applications, with 
special reference to the design and engineering 
of the equipment to suit the working condi- 
tions, maintenance requirements, and ability 
to withstand vibration and temperature fluc. 
tuations. Consideration of the needs for main- 
tenance and routine checking is of utmost 
importance in the choice of an instrument for 
industrial use. Instruments involving tlie use 
of thermionic amplifiers call for special con- 
sideration in this respect, since these com- 
ponents as at present designed have an unpre. 
dicatable life, and their operating charac. 
teristics are liable to variation with ageing and 
supply voltage variations. In the well-estab. 
lished applications of thermionic valves, such 
as radio communication, these weaknesses 
are of lesser importance because normal gain 
variations are permissible and unpredictable 
life is taken care of by a well organised main- 
tenance service, which specialises in this form 
of apparatus. The industrial measuring instru- 
ment, however, frequently has to operate under 
the most severe conditions of interference 
from dust, vibration and temperature changes 
and has to be serviced by personnel who are 
responsible for a wide range of instruments 
employing electrical, optical, mechanical, pneu- 
matic and hydraulic principles, as well as 
electronics. It cannot be over-emphasised 
that, although some instruments employing 
thermionic amplifiers and photo-electric radia- 
tion receivers have been used in the heavy 
engineering industries as far back as fifteen or 
twenty years ago, their universal application 
is only now being developed, and a lot has 
still to be learned regarding suitable design 
principles for rigorous operating conditions. 
Special attention might be given to the adop- 
tion of such circuit techniques as “‘ null balance” 
or high percentage feed-back systems in order 
to minimise the effects of variation in valve 
parameters. 

The criticism of unreliability which is 
frequently applied to electronic instruments 
must be considered as entirely due to a failure 
on the part of the designer, either in neglecting 
to take sufficient account of the functions 
which the instrument. has to perform and its 
working conditions, or in applying principles 
of operation which are too far in advance of 
design technology. 

In most industrial measurement problems 
the branches of electronics with which we are 
essentially concerned are the use of thermionic 
amplifiers, to detect and amplify small signals 
developed from a measuring element, and of 
various photo-sensitive detectors such as the 
emission type photo-electric cell, barrier- 
layer self-generating cell and photo-sensitive 
semi-conductors. The other components re- 
quired are largely electrical conversion elements 
such as bolometers and thermocouples, variable 
capacitance, inductance, or resistance <is- 
placement detectors, piezo-electric crystals for 





* Abstract. British Association Paper. Oct. 14, 1948. 
t Physics Department, BritishjIron and Steel Research 
Association. 
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foree measurement and conversion elements 
depencent upon electro-magnetic effects. 


TEMPERATURE MEASUREMENT 

This measurement is required in almost all 

pases of steel making. In the open hearth 
furnace we require to measure temperatures 
of the roof and furnace lining refractories and 
molten steel bath, which operate in the range 
1500 deg. to 1700 deg. Cent; also the 
temperatures in various parts of the furnace 
prickwork structure which fall in the range 
500 deg. to 1200 deg. Cent. Measurements 
are also required of the surface tempera- 
tures of ingots, billets, sheet, and plate at 
yarious stages in the rolling mill, covering a 
temperature range of 300 deg. to 1400 deg. 
Cent. 

These measurements are effected according 
to circumstances and temperature ranges, 
either by contact thermocouples or by radia- 
tion techniques using thermocouples, bolo- 
meters or photo-sensitive cells as the radiation 
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but both rely on the sensitive galvanometer as 
the basic electrical detector element. 

The competitor to the methods using a 
galvanometer is the so-called “ automatic 
electronic potentiometer,”’ in which the initial 
d.c. bridge unbalance signal is converted to 
a.c., either by a mechanical vibrator or mag- 
netic modulator and thence amplified, using 
thermionic valves. The following circuit is 
similar to those previously mentioned, the 
amplifier output being utilised to produce a 
balancing e.m.f., either by driving the wiper 
along a potentiometer slide wire, in which case 
the position of the wiper becomes a measure 
of the input voltage, or by passing the current 
through a fixed standard resistance, in which 
the resultant current is a direct measure of the 
original applied e.m.f. Other systems have been 
developed which again make use of a galvano- 
meter as the original detector but use an air 
jet and flapper system in conjunction with an 
intermittent acting mechanism to reproduce 
the galvanometer deflection in terms of an air 
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detector. In all cases the problem arises of 
indicating and recording the amplitude of a 
small voltage or current developed by the 
temperature sensitive element, either self- 
generated as in the case of the thermocouple 
of a barrier-layer cell, or resulting from the 
output of a bridge circuit in which the tempera - 
ture sensitive element is introduced, as is the 
case with the photo-sensitive semi-conductor 
cell or bolometer. The energy level of the 
signal which ultimately has to be indicated 
or recorded on a chart is inevitably very low, 
usually of the order of microwatts or less, and 
thus considerable amplification of the initial 
signal is necessary. 

The method of recording which is most 
commonly adopted at present measures the 
small voltage by an automatically balanced 
potentiometer circuit in which a galvano- 
meter acts as the null detector and an inter- 
mittent-action mechanism enables the galvano- 
meter deflection to actuate the potentiometer 
balancing circuit. Another instrument! again 
uses &@ galvanometer as the detector, which 
(by controlling a light beam falling on a photo- 
cell conrfected in the grid circuit of a phase- 
controlled thyratron) adjusts the current 
through the thyratron and thus the voltage 
across a fixed resistance in the thyratron 
anode circuit until this voltage equals the 
em.f. to be measured. An equilibrium cecn- 
dition equivalent to that of the potentiometer 
bridge balance is then achieved. Both these 
techniques are really examples of high gain 
amplifiers using a very high’ percentage of 
negative feed-back. The second method has 
the advantage that it is continuous in action, 


pressure which can then be readily indicated 
and recorded.? 

These systems of amplification and recording 
which use a galvanometer as the initial detect- 
ing element have been developed and engineered 
to the extent that they are suitable for use under 
the rigorous conditions experienced in, for 
example, a melting shop, and at first sight there 
appears little to weight the balance either in 
favour of or against the use of the thermionic 
amplifier and mechanical d.c. to a.c. converter 
element. Examples can, however, be quoted 
from experience of temperature measurement 
problems, where it was found necessary to 
apply electronic principles because of the limi- 
tations of other methods of amplification, 
either on the grounds of lack of sensitivity or 
speed of response. 

In a recent investigation the problem arose 
of the measurement of the surface temperature 
of steel plate while in motion at the output 
end of the rolling mill. The temperatures 
to be measured were in the range 250 deg. 
to 700 deg. Cent., and the plate movement 
and other conditions of measurement necessi- 
tated the use of a radiation pyrometer as opposed 
to a contact thermocouple. 

Although the radiation head used employed 
a ten-junction thermopile, and had as large 
an entrance angle as could be permitted, the 
voltage to be measured and recorded in the 
lower part of the temperature range was only 
about 0-2mV. This rarge is well below that 
which can be recorded with reliability using 
available industrial millivolt recorders which 
employ galvanometers as detectors with mecha- 
nical systems of amplification. Consistent and 
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reproducible readings were, however, readily 
obtained with an electronic potentiometric 
recorder and the investigation was satisfac- 
torily completed. Although the need for this 
measurement arose in a particular works 
investigation it is one which might very likely 
be required in the future in normal routine 
mill operation. 

Another example is the measurement of 
molten steel bath temperatures, as illustrated 
herewith. For this purpose, a quick response 
immersion thermocouple is used, with an immer- 
sion head consisting of a platinum/platinum- 
rhodium thermocouple in a silica protecting 
sheath. Since the number of dips which can 
be obtained without renewal of a thermo- 
couple junction is small, it is necessary that the 
response time of the indicator or recorder 
should be as fast as is consistent with the 
temperature-time response characteristics of 
the thermocouple in its sheath. The normal 
immersion time required for the couple to 
reach temperature equilibrium is about ten 
seconds, and the only recording systems avail- 
able which satisfy the requirements for quick 
response with sufficient sensitivity are the 
galvanometer and photocell amplifier, with a 
high speed current recorder or the electronic 
potentiometric recorder. Further investigations 
being carried out into the rate of heating of the 
quick immersion thermocouple in a silica sheath 
indicate that it may be possible to shorten 
still further the time to reach temperature 
equilibrium, so reducing immersion time and 
increasing the life of couple and sheath but 
requiring a still further increase in speed of 
response of the recording system. 

These are concrete examples of temperature 
measuring problems which could only have 
been solved by the use of electronic techniques. 
Many other temperature measuring problems 
arise in the industry and are at present under 
consideration, which clearly call for the use of 
thermionic amplification. It may be required 
because of the small energy levels of the signal 
to be measured, due to a low temperature 
range or to limitations in the entrance angle of 
the pyrometer, or because of a need for con- 
tinuous operation, or a high rate of response 
to temperature change. 

For example, in considering the application 
of automatic temperature control it is realised 
that the characteristics of the process to be 
controlled may require the use of a control 
signal corresponding to the rate of change of 
the quantity to be measured (i.e., tempera- 
ture) in order to achieve the controller per- 
formance required. This derivative function 
can only be satisfactorily developed if the 
measuring instrument is continuous in opera- 
tion. Also a considerable amount of investi- 
gation is being carried out on the use of emis- 
sion type: photocells and photo-sensitive semi- 
conductors in radiation pyrometers because 
of the high speed of response of these elements 
and the suitability of their spectral response 
characteristics for use in certain temperature 
ranges. These elements will undoubtedly 
find wide application in industrial radiation 
pyrometry in the future, but they do necessi- 
tate the use of thermionic amplification, 
because circuits incorporating them have 
inherently high output impedances, which 
require a detector input impedance such as 
can be provided only by thermionic amplifiers. 
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Rotary Switrcues.—It is announced that 
Crater Products, Ltd., of Woking, Surrey, has 
recently arranged to take over the distribution of 
its own products, which include rotary switches. 
At present this firm’s rotary switches range from 
5A to 13A, a.c. or a.c./d.c., in forms suitable for 
panel, surface, or wall mounting, 
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Industrial and Labour Notes 


British Overseas Trade 

The Board of Trade’s official figures 
relating to United Kingdom exports and 
imports during September were published 
on Wednesday of last week. They show that 
the value of exports of United Kingdom 
goods amounted to £130,955,191, which was 
approximately £500,000 higher than the August 
figure, but over £14,000,000 below the record 
established in July. There were twenty-six 
working days in September—one more than in 
August—so that, by value, there was a fall 
of 4 per cent in the daily rate of export. 

In volume, it is estimated that September 
exports were 132 per cent of the 1938 monthly 
average and therefore about 12 per cent short 
of the end-year target for 1948. After allowing 
for the varying number of working days, the 
quantity of goods exported daily in September 
was about 4} per cent below August and 8 
per cent below the June and July figures. 
The total value of manufactured articles 
exported in September was much the same 
as the August figure, although there was an 
increase in the quantity and value of machinery 
exports. Altogether, they amounted to 74,136 
tons, valued at £21,464,890. In the vehicles 
group, there was a decline of approximately 
£4,000,000 in September, compared with August, 
but it will be recalled that in the latter month 
the figure recorded for ships and boats was 
exceptionally high. September coal exports 
totalled 1,066,972 tons—compared with 113,935 
tons in September, 1947—and, with the excep- 
tion of June and July, were the biggest since 
1940. Exports of iron and steel and manu- 
factures thereof totalled 169,058 tons in Sep- 
tember, compared with a monthly average in 
1938 of 159,656 tons. 

The value of imports into the United King- 
dom during September was £169,377,077, which 
was lower than in any month since February. 
With re-exports valued at £5,310,421, the 
adverse visible balance of trade was reduced 
during September to £33,111,465. Summarising 
the results for the third quarter of this year, 
the Board of Trade states that the value of 
United Kingdom exports was approximately 
£406,600,000, or £16,500,000 above the total 
for the second quarter. The value of retained 
imports in the third quarter was £508,800,000, 
a figure £13,600,000 less than that recorded in 
the second quarter. 


Export Targets 

Revised export targets for 1949 were 
announced on Monday last by the President of 
the Board of Trade, Mr. Harold Wilson. 
Speaking at a Press conference in London, he 
said that the end-1949 target set for United 
Kingdom exports as a whole was 155 per cent 
of the volume of 1938 exports. The actual 
sum of the targets for commodity groups 
amounted to just under 160 per cent, compared 
with a figure for the current year of 150 per 
cent, which was composed of individual items 
totalling 154 per cent. In the case of each 
group, Mr. Wilson added, allowance had been 
made for the possibility that failure to reach 
the targets set for some industries might not 
be balanced by surpluses in others. 

The end-1948 target of 150 per cent of the 
1938 volume, Mr. Wilson continued, was 
within sight of achievement, but it was ex- 
pected that there would be some slowing down 
of the rapid rate of expansion of total exports, 
which had occurred during the past eight 
months. Most of the export categories, it was 
thought, would record further increases during 
1949 but in some cases the targets had had to be 
reduced below the end-1948 figures, largely 
because of severe import restrictions abroad 
and growing competition for overseas markets. 
In certain instances, Mr. Wilson stated, we 
should still be unable to meet the full demands 
of overseas customers owing to the continuing 
shortage of raw materials, a consideration which 
applied particularly to the engineering indus- 
tries, on account of steel shortage, as well as 


to exports of chemicals and coal. Defence 
requirements also might further limit the 
availability of scarce materials for use in export 
industries. 

The end-1949 export targets for commodity 
groups of particular interest to the engineering 
industries are as follows. In each case the 
figures represent the percentage volume of 
1938, the figures shown in parentheses indicating 
the end-1948 targets : Coal, 57 per cent (39) ; 
iron and steel, 116 per cent (111) ; non-ferrous 
metals and manufactures thereof, 182 per cent 
(207); cutlery, implements, instruments, &c., 
241 per cent (213); electrical goods and appa- 
ratus, 270 per cent (252) ; machinery, 228 per 
cent (206), and vehicles, including locomotives, 
ships and aircraft, 263 per cent (255). 


Coal Production 


The joint committee, set up recently 
by the National Coal Board and the National 
Union of Mineworkers, to investigate steps to 
be taken to improve British coal output, con- 
cluded its first series of meetings last week. 
It was then stated that the committee would 
resume its sittings early this week, and it seemed 
likely that its recommendations would be ready 
in time for presentation to a meeting of the 
union executive called for yesterday. 

Meanwhile, Lord Hyndley, chairman of the 
National Coal Board, in the course of a speech 
at Eastbourne last week-end, said that al- 
though in the nine and a half months of this 
year 8,500,000 tons of coal more had been 
produced than in the corresponding period 
of 1947, the Board was still far behind in its 
production programme for 1948. That was 
why a drive for an immediate and substantial 
increase in production had been started. The 
response of the mineworkers to the Board’s 
practical proof of its good intentions, Lord 
Hyndley commented, had on the whole been 
good. Unofficial strikes, however, had not 
been eliminated, and there had not yet been 
so general an acceptance of extra tasks—which 
the terms of the five-day week agreement 
required—as the Board had hoped for. Lord 
Hyndley also referred to the work of the 
committee, which was appointed in May under 
the chairmanship of Sir Robert Burrows, to 
examine the Board’s organisation and to make 
recommendations. That committee, he said, 
had now completed its investigations and was 
discussing with the Board its findings and 
recommendations. 


Safety Regulations for Factories 

A model code of safety regulations for 
industrial establishments has been under con- 
sideration at a recent conference in Geneva 
arranged by the International Labour Organisa- 
tion. The Governments, employers and workers 
of twenty-five countries attended the con- 
ference, and it was agreed to recommend the 
model code as a basis for framing safety regula- 
tions in factories in those countries. The code 
includes provisions for the protection of workers 
in industrial establishments, there being sec- 
tions which deal specifically with the health 
protection of the worker, protective equipment, 
the selection of workers, and medical aid. Other 
provisions are concerned with the co-operation 
of employers and workers in the improvement 
of industrial safety and hygiene. The British 
delegates at the conference were Mr. N. H. 
Jones, Deputy Chief Inspector of Factories, 
Ministry of Labour; Brig.-General Sir A. C. 
Baylay, representing the British Employers’ 
Confederation; and Dame Anne Loughlin, 
member of the General Council of the Trades 
Union Congress. 


Capital for Industrial Modernisation 


In the course of his chairman’s address 
at the annual meeting of the General Electric 
Company, Ltd., on October 21st, Sir Harry 
Railing spoke of the need for retaining in indus- 
try capital for modernisation. He said that if 


industry wanted to reach its goal and increase 
output per man-year—apart from reducing 
absenteeism and increasing hours and doing 
away with inefficient administration—it mug, 
have ample means available to provide morg 
research facilities, more modern mach nery, 
and more horsepower for each worker, 

In the past, Sir Harry observed, those means 
had been provided either because industry put 
aside sufficient reserves out of its earnin, 
to supply the capital necessary for replace. 
ments and for improved production methods, 
or because results and inducements had heen 
such as to attract additional capital from the 
savings of the community. In both directions, 
Sir Harry asserted, there were severe han licaps 
to-day, for depreciation on capital assets was 
only allowed for taxation purposes on their 
original value, and capital replacement costs 
had more than doubled and ultimately required 
therefore at least double the original capital. 

The amount which prudent companies had 
always saved and ploughed back into their 
businesses, Sir Harry continued, was now 
heavily taxed, and it was therefore becoming 
increasingly difficult to provide out of a com- 
pany’s savings the reserves which ultimately 
would be necessary for capital replacement, 
let alone modernisation. That heavy taxation 
therefore constituted a tax on capital and a 
brake on modernisation. Unless altered, Sir 
Harry contended, it would more and more tend 
to nullify the measures for increased efficiency, 
for reduced costs, and for closing the gap in 
our external trade, which industry was so 
valiantly striving to carry out. Unless addi- 
tional capital was available, either from the 
undistributed savings of the companies them- 
selves, or from the savings of the country, it 
would ‘be increasingly difficult to provide, and 
to provide speedily, the capital for plant 
replacement and the additional and improved 
tools which industry must have in order to 
increase output per man-year and to remain 
competitive in the world’s markets. 


The Anglo-American Productivity Council 


The first series of meetings of the 
Anglo-American Productivity Council began 
in London on Monday last and are expected to 
occupy a fortnight. During that time the 
members of the American side of the Council 
will visit establishments in various industries 
throughout Great Britain. 

At the conclusion of the first day’s meeting, 
Sir Frederick Bain, joint chairman of the British 
side of the Council, told a Press conference 
that there had been discussions—naturally of a 
‘*‘ background ” nature—on such subjects as 
capital re-equipment, investment, quantity 
versus quality in production, the meaning of 
productivity in relation to output and produc- 
tion costs, and the general question of specialisa- 
tion and standardisation. He stated very 
clearly that the purpose of the Council was not 
to conduct anything in the nature of an investi- 
gation into any specific industry. It had been 
constituted so that representatives of both 
countries could exchange views as to whether 
ways and means could be found by which 
American industry could co-operate with British 
industry in promoting greater productivity. 

Mr. Philip Reed, chairman of the American 
side of the Council, emphasised that he and his 
colleagues had no preconceived notions as to 
the applicability of American techniques or 
experience to British industrial problems. The 
Americans, he said, recognised that they were 
not fully familiar with many of Britain’s 

blems. There were indications, however, 


‘that the U.S.A. could learn something from 


British industry, and that British industry 
would be able to learn something from American 
experience. 

The programme arranged for the American 
members of the Council includes visits to works 
in the electrical and mechanical engineering, 
tyre and motor car, radio, machine tool and 
shipbuilding industries. 
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French Engineering News 
(From our French Correspondent) 

Even before the strikés broke out in the coai- 
fields, the French steel industry was feeling 
the incidence of labour troubles in the Lorraine 
jron ore mines, Stocks of ore had been dropping 
for some weeks and extraction was not sufficient 
to meet demands. Moreover, blast-furnaces 
are usually fed by ore trains arriving - direct 
from mines daily and the reorganisation involved 
in using stocks could not be done quickly 
enough to keep blast-furnaces working at a 
maximum. It is estimated that in ten days 
between 65,000 and 70,000 tons of steel were lost 
by the steel strikes, which were complete in the 
Meurthe-et-Moselle. 

In two weeks the strikes in the coal mines 
have cost France 2 million tons of coal, and 
many industries have had to stop work or work 
short time. However, the stopping of the coking 
ovens, which would have meant a loss of 10 
milliard francs, was avoided, thanks to special 
measures in coking plants. Security work in 
pits has been much neglected, however, and 
movements of ground, infiltrations of water 
and formation of firedamp has been noted. 
To the cost of the strike will have to be added 
pumping, aeration and maintenance work 
which will be needed before exploitation under 
safe conditions can be resumed. 

* * 

The need for modern material for’ rolling 
stock constructors in order to accelerate pro- 
duction has been stressed by the Douai Chamber 
of Commerce, following a study of industrial 
and commercial transport needs. The Chamber 
asks the government to allow the S.N.C.F. 
sufficient credits to complete its programme of 
reconstruction, particularly work which can 
only begin to bring returns when complete, 
such as the electrification of the Paris-Lyons 
line, and also to reconstitute its rolling stock 
by 1952, at a rate of 15,000 trucks a year. This 
work would enable many French factories to 
surmount the beginning of a crisis evident 
throughout industry and particularly in the 
metal industries. ; 

*. * * 

The completion of the first part of the big 
programme of works taking place at the port 
of Lille was celebrated recently with the official 
opening of the Paul Stahl transit shed. The 
shed was erected very quickly, the first brick 
having been laid on October 9, 1946. The 
installation covers a surface area of 6000 square 
metres, is 8m high, and is divided into six bays, 
of which four are lateral and two longitudinal, 
fitted with 6-ton travelling cranes. The locks 
are being modernised, some are completed and 
others are still under construction. Provided 
credits are available, the work will be completed 
in five years. 

* * . 

It has been decided to sink new pits in the 
Nord and Pas-de Calais which will provide an 
annual output of between 1 and 2 million tons 
of coal. Generally speaking, the new pits will 
be 6-5m in diameter and will be sunk after 
cementing aquiferous ground. Cast iron linings 
will not be used because of the large amount 
of metal required, and they will be replaced 
by monolithic concrete linings. Seven shafts 
are now being sunk, three by specialised com- 
panies and four by the mines themselves. The 
new pits at Béthune will enable coal to be 
extracted from a depth of 1000m. 

* * ad 


What is thought to be the longest reinforced 
concrete arch in the world is under construction 
in France. For the reconstruction of the old 
“ Mediterranean ”’ viaduct over the Rhone, it 
was decided to demolish piers numbers 2 and 3 
and construct a 124m span arch which will not 
impede navigation. The new viaduct will 
comprise three arches, a central span of 124m 
with a 40m arch on each side. The central 
span wil! have two large rectangular section 
arches of parabolic form, 24m above the base 
and 16m above the railway tracks. From these 
arches vertical reinforced concrete members 
will support the bridge deck. The iron arch 
of the span on the Givors side will be preserved 
and covered by an inner vaulting and‘reinforced 
concrete to assure harmony with theChasse span. 
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Notes and Memoranda 


Rail and Road 

Roap MAINTENANCE.—A written Parliamentary 
reply by the Minister of Transport states that 
expenditure on the maintenance of Great Britain’s 
trunk and classified roads in 1948-49 is estimated 
at £24,000,000, compared with £29,500,000 in 
1947-48. As to improvements, the Minister’s 
reply says that the expenditure of about £2,800,000 
on works authorised previously has been deferred, 
but the postponement of other schemes—such as 
the Severn Bridge and the Widnes—Runcorn Bridge 
will result in the deferment of a much larger volume 
of expenditure. The reply adds that by August, 
1948, the road staffs of highway authorities had 
been reduced to 75,485 from the August, 1947, 
figure of 95,362. 

ENGINEERING #OPPORTUNITIES.—A booklet 
entitled ‘‘ Engineering rtunities’’ has been 
issued by Robert Stephenson and Hawthorns, Ltd., 
of Darlington and Newcastle-upon-Tyne, outlining 
the schemes for apprentices which are now being 
operated in the firm’s works. The early history of 
the company and its subsequent development in 
the building of locomotives are briefly surveyed, 
and the booklet then gives a concise description of 
the various departments of the present locomotive 
works, followed by details and conditions of appren- 
ticeship. Particulars are also included of an 
incentive bonus paid to apprentices attending day 
and evening classes. The bonus is based on examina- 
tion results, attendances and good reports from the 
works, and takes the form of an addition to the 
weekly wages of apprentices qualifying for it. 


Air and Water 


ELECTRICAL OFFICERS IN THE RoyaL Navy.— 
The Admiralty announces that it will offer short 
service commissions in the Electrical Branch of the 
Royal Navy to former officers of the — special, 
electrical and air branches of the Royal Naval 
Volunteer Reserve, who were employed on technical 
duties connected with radar, wireless, air radio, air 
electrical, or general electrical equipment. The 

riod of service will be five years on the Active 

ist, to be followed by four years on the Emergency 
List. Officers who complete the full period of five 
years on the Active List will be eligible for a gratuity 
of £500, tax free, and under certain conditions, 
pro rata gratuity for shorter periods. Candidates 
must have completed one year’s mobilised service 
as an officer, and be under the age of thirty-five 
on January 1, 1949. They must be medically fit 
and must fulfil the normal nationality requirements, 
which are that they are British subjects and the 
sons of parents who are British subjects at the 
time of their entry. Candidates will be entered 
in the substantive rank, and with the relative 
seniority in that rank, which they held at the time 
of their release. They will be eligible for promotion 
under the normal rules. Applications should be 
made to the Director of Naval Electrical Depart- 
ment, Admiralty, Queen Anne’s Mansions, London, 


8.W.1. 
Miscellanea 


New Botts anp Nuts Orper.—Under a new 
Order made by the Minister of Supply, aircraft 
bolts turned from the bar have been released from 
price control as from October 15th. The Order— 
the Control of Bolts, Nuts, Screws, Screw Studs, 
Washers and Rivets.(No. 16) Order—also includes 
adjustments in the extras to be paid for small 
quantities of black nuts and bolts. 

GENERATING PLANT MANUFACTURERS’ EXTEN- 
stons.—To meet the nation’s urgent demand for 
power station generating plant, the General Electric 
Company, Ltd., is spending over £1,000,000 on 
extensions to its electrical engineering works at 
Birmingham, and to its mechanical works at Erith, 
Kent. The new extensions, which will include a 
new turbo-alternator works capable of manufactur- 
ing generators of 100,000kW, will enable the com- 
pany almost to double its output of power station 
generators. Work on the new extensions is to start 
immediately, and it is anticipated that they will 
be in production within eighteen: months to two 
years. 

TECHNICAL TRAINING IN ELEcTRICITY SUPPLY 
EneoIneEERING.—The British Electricity Authority, 
in conjunction with the Area Electricity Boards, 








announces a scheme to technical training _ 


for potential recruits to the engineering staffs of the 
electricity supply industry. Prospective trainees 
should have either an engineering degree of a 
British university, a Higher National Diploma in 
Engineering or its equivalent, a Higher National 
Certificate in Engineering, or have passed the 
associate membership examination of either the 





Institution of Electrical Engineers or the Institution 
of Mechanical Engineers. There is'a choice of three 
courses, each normally of two years’ duration. The 
first course concerns power station operation and 
maintenance ; the second, the construction, main- 
tenance and operation of the transmission system ; 
and the third, distribution. Each course includes 
six months in a manufacturer’s works. The rates of 
pay during training will be £285 and £300 a year for 
the first and second year respectively, with an 
addition of £25 a year for trainees in the London 
area. Modified courses will be specially arranged 
for suitably qualified ex service men. Application 
forms for enrolment can be obtained from the 
Education and Training Department, British Elec- 
tricity House, Great Portland Street, London, W.1. 
Forms for the course on distribution can also be 
obtained from secretaries of the respective Area 
Boards. 





Contracts 


Tue British Exectricrry AUTHORITY announces 
that during the past month contracts have been 
placed for generating station, switching, transform- 
ing station and transmission equipment, amounting 
in the aggregate to £2,283,108. 


Personal and Business 


Mr. L. B. Hutcutwson has been appointed a 
Deputy Secretary in the Ministry of Supply. 

Tue Hon. J. Kennets WErE has been appointed 
a director of the Dunlop Rubber Company, Ltd. 

CotoneL R. D. HESELTINE has been appointed 
local director of the South Wales works of Dawnays, 

Mr. C. G. Cottaes has been appointed a director 
of the Steel Barrel Scammell’s and Associated 
Engineers, Ltd. 

Burton, GRIFFITHS AND Co., Ltd., states that 
its small tool division has been moved to Mont- 
gomery Street, Sparkbrook, Birmingham, 11. 

Mr. C. G. Reppineton has been appointed 
district engineer, Eastern Region of British Rail- 
ways, Ipswich, in succession to Mr. J. R. Dallmeyer. 

Mr. J. M. Ossorne, A.M.I.C.E., has been 
appointed chairman of Dorman, Long (Africa), 
Ltd., in succession to the late Viscount Greenwood. 

Tue Farrey Aviation Company, Ltd., announces 
that Mr. J. A. C. Manson, F.R.Ae.S., is joining the 
staff as personal assistant to the general manager at 
Hayes. 

Mr. D. G. W. Acwortu, M.I.E.E., has been 
appointed manager of the export department of the 
General Electric Company, Ltd., in succession to 
Mr. H. W. Adams, who has retired. 

THE DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL 
RESEARCH states that its information section has 
been transferred to Rex House, Regent Street, 
London, 8.W.1 (telephone, Whitehall 9788). 

AUTOMOTIVE Propvucts,Ltd., Lockheed Hydraulic 
Brake Company, Ltd., and Borg and Beck, Ltd., 
Tachbrook Road, Leamington Spa, announce that 
their telephone number has been changed to 
Leamington Spa 2700. 

THE MunisTER OF FUEL AND PowERr has appointed 
Mr. A. H. A. Wynn, M.A., to be Director of the 
Safety in Mines Research and Testing Stations at 
Sheffield and Buxton, in succession to Dr. H. F. 
Coward, who is retiring. 

Tse Ministry or Suppity announces that the 
Disposals Section of its Non-Ferrous Metals Direc- 
torate has been moved to 66-72, Gower Street, 
London, W.C.1 (telephone, Museum 8044; tele- 
graphic address, “‘ Metrol, Westcent, London ”’). 

THe British TxHomson-Houston Company, 
Ltd., announces the retirement of Mr. H. A. Price- 
Hughes, A.M.I.E.E., manager of the publicity 
department, after forty-four years’ service with 
the company. Mr. C. H. Chaplain has been 
appointed to succeed him. 

Martin Burn, Ltd., is the name of a company 
which has been formed in Calcutta to take over the 
businesses of Burn and Co. and Martin and Co., 
both of Calcutta. In this country the new company 
will operate as Martin Burn, Ltd. (London Agency), 
at 71, Queen Street, E.C.4. 

Tue Boarp oF TRADE states that the telegraphic 
address of the Export Licensing Branch, Regis 
House, 43-46, King William Street, E.C.4, is 
now “Explic, Stock, London.” The Board 
also announces that the address of the Directorate 
of Mica and Cork has been changed to Horseferry 
House (Seventh Floor), Thorney Street, S.W.1 
(telephone, Victoria 6800). 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, 4c., desirous of 
having notices of meetings inserted in thie column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach thie o, on, or 
before, the morning of the Monday of the preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 

Monday, Nov. 1st.—SuHEFFIELD Brano# : Royal Victoria 
Station Hotel, Sheffield. “The Operation and 
Control of the Power Station and Primary Trans- 
mission System of the British Electricity Authority,” 
H. H. Cash. 7 p.m. 

Tuesday, Nov. 2nd.—Norta-West Lonpon Brancu: 
St. Hilda’s Hall, Harrow. “Single to Three-Phase 
Conversion Systems,” A. N. D. Kerr. 7.30 p.m.— 
Sourx-East Lonpon Branou: The Castle Hotel, 
High Street, Eltham. “Electric Contactors and 
Automatic Control Gear,” 8. H. Harding. 8 p.m.— 
West Lonpon Branox : Hammersmith Town Hall, 

“Installation of Gas 


King Street, Hammersmith. 
Wood. 


Turbines in Electric Power Stations,” B. 
7.30 p.m. 

Wednesday, Nov. 3rd.—Nortu-East LonpoN BRaNcu : 
Mawney’s Arms, Mawney’s Road, Romford. 
“ Rythmatic Control.” 8 p.m. 

Thursday, Nov. 4th—Sovuta Lonpon Brancu: The 
Café Royal, Croydon. ‘“‘ Electric Resistance Weld- 
ing,” H. E. J. Butler. 8 p.m. 

Friday, Nov. 5th.—Bristot Brancu: Grand Hotel, 
Bristol. “Single to Three-Phase Conversion 
Systems,” A. N. D. Kerr. 7 p.m.—Yorxk Brancu : 
Royal Station Hotel, York. ‘‘ Carbon in Engineer- 
ing,” G. Wilson Jenkins. 7.30 p.m. 


Hull Chemical and Engineering Society 

Monday, Nov. 8th.—Royal Station Hotel, Hull. ‘ Some 
Compounds of Carbon and Fluorine,” J. P. Baxter. 
7.30 p.m. 

Illuminating Engineering Society 

Tuesday, Nov. 9th.—Lighting Service Bureau, 2, Savoy 
Hill, W.C.2. “‘ High-Speed Photography,” J: W. 
Mitchell. 6 .m. 


Incorporated Plant Engineers 

Wednesday, Nov. 3rd.—Lonpon Brancu : Royal Society 
of Arts, John Adam Street, Adelphi, W.C.2. 
“‘ Electric Arc Welding,”’ S. M. Reisser. 7 p.m. 

Friday, Nov. 5th—Lzeps Brancu: Queens Hotel, 
Leeds. Annual dinner. Principal speaker will be 
the Rt. Hon. Hugh Gaitskell—BmaincHam 
Brancu : Imperial Hotel, Temple Street, Birming- 
ham. “Stellite and its Applications,” Mr. Riddi- 
hough. 17.30 p.m.—EastT Mipitanps BRancu : 
George Hotel, Nottingham. Dance and ladies’ 
evening. 7 p.m. 

Institute of British Foundrymen 

To-day, Oct. 29th.—MrIppLEsBRoUGH BRANCH : 
land Scientific and Technical Institute, Co: 
Road, Middlesbrough. Annual Social 
7.30 p.m. 

Saturday, Oct. 30th.—Bristot Brancn: Grand Hotel, 
Broad Street, Bristol. ‘‘ Pattern-Making,” S. A. 


Horton. 3 p.m. 
Friday, Nov. Sch. West Wates Section: Baldwin 
Canteen, Landore. “Mechanical Aids to Core- 
ing,” J. Biakiston. 7 p.m. 
Saturday, Nov. 6th——WaLEs aND MonmMoutTH BRANCH : 
Engineers’ Institute, Cardiff. ‘‘ Mechanical Aids to 
Core Production,” J. Blakiston. 6 p.m. 


Institute of Economic Engineering 

Saturday, Nov. 6th.—Technical College, Coventry. Film 
show, “ Pluto”; “ Thro’ the Mill,” and “ The Tube 
Age,” by courtesy of Stewart and Lloyds, Ltd. 
2.30 p.m. 

Institute of Marine Engineers 

Monday, Nov. Iist.—Juntor Section: South-East 
London Technical College, Lewisham Way, S8.E.4. 
“The Combustion Turbine,” J. Calderwood. 
7.15 p.m. 

Tuesday, Nov. 9th.—85, Minories, E.C.3. “‘ Metal Spray- 
ing in relation to Marine Engineering,” J. Barrington 
Stiles. 5.30 p.m. 


Institute of Metals 

To-day, Oct. 29th.—SHEFFIELD Locat Section: Grand 
Hotel, Sheffield. “ as and Fabrication of 
Aluminium Alloys,” W. H. Wh; r. 6.30 p.m. 

Tuesday, Nov. 2nd.—SouTnH WatzEs AL SECTION : 
mr tine OF College, Singleton Park, Swansea. 
“* Contro! Atmospheres in Non-Ferrous Metal- 
lurgy,” Ivor Jenkins. 6.30 p.m. 

' Thursday, Nov. 4th—Brrminenam Looat SEcTION : 
James Watt Memorial Institute, Great Charles 
Street, Birmingham. Students’ evening. 6.30 p.m. 

Monday, Nov. 8th.—Scottisn Looat SEcTION : 39, Bim. 
bank Crescent, Glasgow, C.2. “‘ Forging and Stamp- 
ing Non-Ferrous Metals,” F, E. Stokeld. 6.30 p.m. 


Institute of Road Transport Engineers 
Tuesday, Nov. 2nd.—Palmerston Restaurant, Bishops- 
gate, E.C. Annual dinner-dance. 5.30 p.m. 
Thursday, Nov. 4th.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. Third annual general meet- 
ing, followed by an informal “ Braing Trust.” 


6.30 p.m. 
Institute of Transport 

Monday, Nov. lst.—Metropourtan Section: Living- 
stone House, Broadway, S.W.1. “ Railways and the 
a Act, 1947,” D. Blee. 6 p.m. 

Tuesday, Nov. 2nd.—Connaught Rooms, Great Queen 
Street, W.C.2. Anniversary Lunch and add 
by Sir Eustace Missenden. 12.45 p.m.—MIpLanD 
Szction; Imperial Hotel, Temple Street, Birming- 


Cleve- 
ration 
vening. 
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ham. “A Transport Department: Its Value to 
Industry,” W. Ingleson. 6.30 p.m. 

Thursday, Nov. 4th—Sovura Watrs anpD MonMovuTs- 
sHIRE Section: South Wales Institution of Engi- 
neers, Cardiff. “ The Port of Cardiff,”” D: G. Hoppins. 


7 p.m. 

Friday, Nov. 5th.—MIppDLESBROUGH GRADUATE AND 
Srupent Society: Cleveland Scientific and Tech- 
nical Institution, Middlesbrough. ‘“‘ Payment of 
of Dock Workers,” A. Bailes. 7 p.m.—NEWOCASTLE- 

“upon-TyNE GRADUATE AND STUDENT Soorery : 
Railway Literary Institute, Newcastle. Discussion 
on “ Road Transport from a Goods-Carrying Angle,” 
7 p.m.—WestTERN Section: Docks Office, Bristol. 
Graduates’ and students’ night. 6 p.m. 

Tuesday, Nov. 9%th.—YORKSHIRE SEcTION: 
Northern Station Hotel, Leeds. ‘‘ Budgetary and 
Statistical Control of Road Passenger Transport,” 
W. Luff. 6.30 p.m. 

Institution of Chemical Engineers 

Saturday, Nov. 6th.—Reynolds Hall, College of Tech- 
nology, Manchester. ‘“‘ The Cooling of Circulating 
Water for Coolers and Condensers,” J. Leyland. 


3 p.m. 

Tuesday, Nov. 9%th.—Geological Society, Burlington 
House, Piccadilly, W.1. ‘“‘ Heat Transfer,” A. D. 
Davidson. 5.30 p.m. 


Institution of Civil Engineers 
To-day, Oct. 29th.—YorxKsHrrE Association: Great 
orthern Station Hotel, Leeds. Discussion on the 
Engineers’ Guild. 7 p.m. 

Tuesday, Nov. 2nd.—Great George Street, Westminster, 
S.W.1. Presidential Address, Sir Jonathan David- 
son. 5.30 p.m.—BrrmMIncHAM AND _ District 
ASSOCIATION, * Necaaliise se MEETING : The University, 
Edmund Street, Birmingham. Film, “ The Sydney 
Harbour Bridge.” 6.15 p.m.—SouTH WALES aND 
MonMOUTHSHIRE AssoctaTION: Mackworth Hotel, 
Swansea. “Some Aspects of the Civil Engineering 
Work at the Abbey Works, Port Talbot,” C. G. 
Sexton. 6 p.m. 

Wednesday, Nov. 3rd.—NorTH-WESTERN ASSOCIATION : 
9, The Temple, 24, Dale Street, Live: l. ‘* Modern 
Concrete Roads,” W. P. Andrews. p.m. 

Tuesday, Nov. 9th.—Great George Street, Westminster, 
8.W.1. Discussion on “ Specification for Concrete 
Work,” introduced by G. P. Manning. 5.30 p.m. 

Institution of Electrical Engineers 

To-day, Oct. 29th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, 8.W.1. “Some 
Operating Experiences with High-Pressure Steam 
Power Plant,”” W. N. C. Clinch. 6 p.m. 

Monday, Nov. ist.—Lonpon Srupents’ Secrion: 
Savoy Place, Victoria Embankment, W.C.2. Three 
Short Papers on the Students’ Sections Summer 
Tour to Switzerland. 7 p.m. 

Tuesday, Nov. 2nd.—MEaSUREMENTS AND Rapio SEc- 
tion: Savoy Place, bog on oo Pe 
“A Storage System for Use Wit inary Digital 
Computing Machines,” F. C. Williams and T. 
Kilburn. 5.30 p.m.—NorTH Mriptanp CENTRE: 
Royal Station Hotel, York. ‘“‘ Electric Traction on 
the Southern Railway,” C. M. Cock. 7 p.m. 

Wednesday, Nov. 3rd.—Rapio Section: Savoy Place, 
Victoria Embankment, W.C.2. “* Aids to Training 
—The Design of Radar Synthetic Training Devices 
for the R.A.F.,” G. W. A. Dummer. 5.30 p.m.— 
Lonpon Strupents’ SEcTION: Visit to ward 
Lloyd Paper Mills, Sittingbourne, Kent. Leave 
Victoria 12.30 p.m. 

Thursday, Nov. 4th.—OrDINARY MEETING : Savoy Place, 
Victoria Embankment, W.C.2. ‘“‘Some Projects 
Favourable to Direct-Current Transmission, and the 
Role of the British Electrical Industry in relation 
Thereto,” F. Erroll, and Lord Forrester. 
5.30 p.m. 

Friday, Nov. 5th.—Soutu Miptanp STUDENTs’ SECTION : 
Botanical Gardens, Edgbaston, Birmingham. 
Annual dance. 8 p.m. to 1 a.m. 

Monday, Nov. 8th.—NorTH-EasTERN CENTRE: Neville 
Hall, Westgate Road, Newcastle-upon-Tyne. “ The 
Design of Large Vertical-Shaft A.C. Generators 
Driven by Water Turbines,” E. M. Johnson and 
C. P. Holder. 6.15 p.m. 

Tuesday, Nov. 9%th.—Rapio Section: Savoy Place, 
Victoria Embankment, W.C.2. Continuation of the 
discussion on “To What Extent Does Distortion 
Really Matter in the Transmission of § h and 
Music ? ” opened by P. P. Eckersley. 5.30 p.m. 


Institution of Engineering Draughtsmen and Designers 

To-day, Oct, 29th.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. ‘‘ Modern Welding Design,” 
illustrated by three films: (1) “‘ Design of Arc- 
Welded Structures,” (2) “The Magic Wand of 
Industry,” (3) “ Prevention and Centrol of Dis- 
tortion.” 7 p.m. 

Institution of Engineering Inspection 

Tuesday, Nov. 2nd,—Bristot Brancu: Grand Hotel, 
Broad Street, Bristol. “‘ Limits and Fits,” A. W. 
Trapnell. 7.30 p.m.—CovenTRY BranoH: Tech- 

, Coventry. “ er gy of Spray 

ilm and Lecture by N. L. Waugh and 
N. E. Cooper, 7.30 p.m.—LzeEDs Branco: Hotel 
Metropole, Ki Street, Leeds. ‘“‘ A General Sur: 
vey of the Plastics Industry,” F. Cass. 7.30 p.m. 

Institution of Engineers-in-Charge 

Wednesday, Nov. 3rd.—St. Bride Institute, Bride Lane, 
Fleet Street, E.C.4. ‘‘ The Steel Age,” Sir William 
J. Larke. 6.30 p.m. 

Institution of Engineers and Shipbuilders in Scotland 

Tuesday, Nov. 2nd.—39, Elmbank Crescent, Glasgow. 
“*Mild Steel in Ship Construction,” W. Barr and 
A. J. K. Honeyman. 6.30 p.m. 
Institution of Heating and Ventilating Engineers 

Wednesday, Nov. 3rd.—East Mipitanps BRaNcu: 
College of Technology, The Newarke, Leicester. 


Great 
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“Dust Removal from Textile Factories,” G. 
Shutteworth. 6.30 p.m. ‘ 


Institution of Mechanical Engineers 

To-day, Oct. 29th.—Storey’s Gate, St. James's Park 
8.W.1. “Some Ryemeat Experiences wit! High. 
Pressure Steam Power Plant,” W. N. C. Clinch 
6 p.m —East Miptanps Branco: Schoo! of Arte 
and Crafts, Green Lane, Derby. ‘ Export Vehicls 
Design,” H. W. Fulton. 7 p.m. 

Wednesday and Thursday, Nov. 3rd and 4th.~—s: 
Gate, St. James’s Park, 8.W.1. Lectures ‘on 
“* Internal Combustion Turbines,” by the sta!’ of the 
National Gas Turbine Establishment. 11 9.1. 
2 p.m. and 4.30 p.m. . 

Thursday, Nov. . — NorTH-WEsTeRN FP rinog 
Grapuates’ Section: Engineers’ Club, Albert 
Square, Manchester. “‘ Installation of Heavy Piant, 
with particular reference to Steam-Drive: Gas 
Compressors,”’ D. E. Butterworth. 6.45 p.m. 

Friday, Nov. 5th.—Storey’s Gate, St. James’s Park, 
8.W.1. “On the Accuracy of Gear-Hobbing 
Machine Tables,” J. M. Newton. 6 p.m. 

Tuesday, Nov. 9th.—AUTOMOBILE DivIsION: Storoy’s 
Gate, St. James’s Park, 8.W.1. “‘ Stress-Cor-ying 
Rubber Components and their Vehicle Applications,” 
8. W. Marsh. 6 p.m. 

Institution of Post Office Electrical Engineers 

Monday, Nov. 8th.—Lonpon CENTRE: Institution of 
Electrical Engineers, Savoy Place, Victoria Embank. 
ment, W.C.2. ‘The Possibilities of Super HF, 
Radio and Wave-Guide Systems for Telecom. 
munications,” W. J. Bray. 5 p.m. 


Institution of Production Engineers 

Tuesday, Nov. 2nd.—Coventry GrapvuaTE Secrion: 
Technical College, Coventry. ‘‘ Planning in the 
Boot and Shoe Industry,” J. V. Collier. 7. -m, 

Wednesday, Nov. 3rd.—NoTtineHaM SEcTION : Victoria 
Station Hotel, Nottingham. “ Air in Industry,” 
7 p.m.—PrEsTonN SECTION: is Institute, 
Preston. “‘ Metal Spraying,” W. Wall. 7.15 p.m.— 
WOLVERHAMPTON SECTION: Wolverhampton Gas 
Company, Clarence, Waterloo Road, Wolverhamp- 
ton. ‘“ Production Engineering in Relation to the 
National Economy,” B, H. Dyson. 7 p.m. 

Thursday, Nov. 4th. —Ciascow SECTION : fnstitution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow, C.2. ‘‘The Education of the 
Production Engineer,” T. B, Worth. 7.30 p.m. 

Friday, Nov, 5th.—West Wares SuB-Sgcrion : Tech- 
nical College, Swansea. “Industrial Digests.” 
7.30 p.m. 

Monday, Nov. 8th.—Hautrax Section : Whiteley’s Café, 
Westgate, Huddersfield. Sound film, ‘‘ The Produc- 
tion of High-Quality Steel.”” 7 p.m. 

Tuesday, Nov. 9th.—WoOLVERHAMPTON GRADUATE SzEc- 
T1I0N: Dudley and Staffordshire Technical College, 
Wolverhampton. “Heavy Forging Plant and 
Machinery,” A. H. Bennett. 7.15 p.m.—Bremine- 
HAM GRaDUATE SECTION: James Watt Memorial 
Institute, Great Charles Street, Birmingham. “ The 

’ Application of Die Cushi Equi t in Press- 
work,” H. W. Facer. 7 p.m. 
Institution of Sanitary Engineers 

Monday, Nov. et 18, bs =. oneg 3 Meeting 
of Lite ¥ Ww ani ‘arliamen’ mmittee. 
Meeting of Organising and Genaal Ponades Com. 
mittee to follow. 2.30 p.m. 

Institution of Works Managers 

Tuesday, Nov. 2nd.—LzEeps Branow: Great Northern 
Station Hotel, Leeds. “‘ The Psychology of Manage- 
ment,” A. D. Jenkins. 7 p.m. 

Junior Institution of Engineers 

To-day, Oct. 29th.—39, Victoria Street, 8.W.1. Films, 
“ Precise t for Engineers,” and “ Elec- 
trical Generation.” 6.30 p.m. 

Wednesday, Nov. 3rd.—MipLanp Secrion : James Watt 

Memorial Institute, Great Charles Street, Birming- 

ham. “Some Scientific Facts which Led to the 

Discovery of Atomic Energy,” R. D. Gifford. 





eae 


7 p.m. 
Friday, Nov. 5th.—39, Victoria Street, 8.W.1. ‘“‘ What 
is Nuclear Force ?” H. Chatley. 6.30 p.m. 
Monday, Nov, 8th.—NorTH-WEsTERN Section: The 
Manchester Geographical Society, 16, St. Mary’s 


, Manchester. ‘Modern Die Casting,” 


ner. 7 p.m. 


Manchester Association of Engineers 
Friday, Nov. 5th.—Engineers’ Club, Albert Square, 
Siestaatiee, 6 eering Equipment of Factory 
Buildings,” C. Gordon Huntley and F, Buckingham. 
6.45 p.m. 


Parso 
U. O. 


Newcomen Society 
Wednesday, Nov. 3rd.—Iron and Steel Institute, 4, 
Grosvenor Gardens, 8.W.1. Annual general meeting. 
5.30 p.m. : 
North East Coast Institution of Engineers and Shipbuilders 
To-day, Oct. 29th.—Literary and Philosophical Society, 
Mowsestlo-upon-‘Tyne. “Thermodynamics in the 
Making,” 8. 8. Cook. 6.15 p.m. 
Royal Institution of Chartered 
Monday, Nov. 1st.—12, Great George Street, Westminster, 
8.W.1. First ordinary general meeting. Presi- 
dential Address, 8. Vyvian Hicks. 5.30 p.m. 


Royal Statistical Society 
To-day, Oct. 29th.—BrrminauaM Grour: Chamber of 
Commerce, 95, New Street, Birmingham, 2. “ Sta- 
tistical Principles in age A Specifications for 
Plastics,” C. Wainwright. 6.30 p.m. 
Society of Engineers 
Monday, Nov. 1st.—Geological Society, Burlington 
House, Piccadilly, W.1. “ Soil ics and the 
i i ,’ C. B. Brown. 5.30 p.m. 
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tions and firms within the foundry industry, 
and which are still giving financial and other 
support to the new college. The central activity 
of the college is a course of post-graduate 
standing leading to the award of the Diploma 


The Economics of Motorways 


A JOINT committee of the British Road 
federation, the Institution of Highway Engi- 
neers and the Society of Motor Manufacturers 
and ‘Traders has this week issued a report 
dealing with the economics of motorways. This 
report, which has been sent to the Minister of 
Transport, states that the construction of 
motorways is more than justified on economic 
grounds apart from considerations of safety and 
convenience. The committee’s view is that 
motorways should rank with other capital 
projects which are contemplated in the next 
few years and should be given the highest 
priority of all major schemes of road develop- 
ment. The report contains some observations 
on a special census of traffic carried out at a 
point on the trunk road from London to the 
North-West during a twenty-four-hour period 
at the end of June. About 5000 vehicles were 
recorded, and it is estimated that if a motorway 
existed as an alternative to that particular 
route, @ minimum return of 58 per cent on 
expenditure would result through reduced 
transport costs of commercial vehicles alone. 
Those figures, the committee claims, provide a 
complete economic justification for the con- 
struction of motorways. The committee’s 
investigation has been primarily concerned with 
motorways proposed by the Government to 
link the main industrial areas. The committee 
considers, however, that that type of road has 
as much, if not more, to recommend it in built-up 
areas, and in a heavily built-up area, such as 
London, because though the construction cost 
would be high, motorways would be justified on 
account of the density of traffic. From calcula- 
tions it has made, the committee suggests that 
the value of the saving in time to the occupants 
of vehicles alone would be worth more than 
£60,000 a mile a year. In conclusion, the report 
observes that the lack of an objective approach 
to road matters in the past has saddied industry 
with a heavy burden, which to-day has become 
a severe handicap to successful competition in 
the world’s markets, on which the maintenance 
of even a reasonable standard of living depends. 
“We cannot afford,” it is added, “ inefficient 
road comraunications.”’ 


The Special Roads Bill 


THE Special Roads Bill, which was presented 
to the House of Commons by the Minister of 
Transport on Monday last, is an enabling Bill 
which recognises the principle of motorways 
and other special-purpose roads and provides 
the necessary powers for their construction. 
Its passage will, the Ministry of Transport 
explains, enable proposals for these roads to be 
included in development plans now being drawn 
up for the whole country. It will not be the 
signal for the immediate expenditure of millions 
of money for the construction of motorways. 
The time and speed of any work under the Bill 
must depend, like other road works, on the 
resources in men and money that can be made 
available from time to time according to the 
economic situation. Special roads envisaged 
by the Bill will be reserved exclusively for 
particular classes of traffic, e.g., motor vehicles, 
or pedestrians, or pedal cycles, or other pre- 
scribed traffic. The most important type of 
special road will be the motorway, restricted 
to motor vehicles (with certain exceptions such 
as those with solid tyres or those restricted to a 
maximum speed of less than 20 miles an hour) ; 
there may, however, be cases, such as bridges 
across important waterways, where other 
traffic may have to be allowed, with separate 
tracks for cyclists or pedestrians. In addition 
to motorways, however, the Bill will enable 
special roads to be provided for the exclusive 
use of walkers or cyclists in areas such as the 
proposed national parks. Special roads may be 
trunk, classified, or unclassified roads. If they 
are trunk roads, the cost of construction and 
maintenance will be met out of the Road Fund ; 
if classified roads, grants will be available from 


that fund in the ordinary way. They will be 
constructed under schemes made by the Minister 
of Transport, as the highway authority for 
trunk roads, or by other highway authorities. 
Schemes made by other highway authorities 
will have to be confirmed by the Minister. 
An explanatory and financial memorandum 
printed with the Bill states that it is not possible 
to frame an estimate of the total costs that will 
be involved if the Bill becomes law. It is 
unlikely, however, that the powers sought will 
result in any substantial increase in the total 
annual expenditure which would otherwise 
have been incurred by the Minister in respect 
of roads. 


Manchester Ship Canal Oil Dock 


THE board of the Manchester Ship Canal 
Company has decided that a Bill should be 
promoted in the present session of Parliament 
asking for powers to construct @ new oil dock 
near the Eastham entrance to the canal. The 
intention is that the dock should provide 
facilities for discharging cargoes of crude 
petroleum to the Shell group’s new refinery 
now being built at Stanlow. The proposed 
dock will have an entrance lock approximately 
800ft in length by 100ft wide, and will be able 
to accommodate tankers of 28,000 to 30,000 
tons. It is anticipated that the work of con- 
struction will take three years and can begin 
as soon as the Parliamentary powers have been 
granted. The cost of the new dock is put at 
about £4,000,000. 


R.A.S.E. Prizes for Forage Harvesters 


THe Council of the Royal Agricultural 
Society of England has decided to offer prizes 
to the value of £3000 for new British machines 
designed to save labour in the collection of hay 
and other forage crops. In order to be eligible 
for this competition the machines must have 
been entirely constructed in Great Britain or 
Northern Ireland, and must not have been 
publicly exhibited or offered for sale prior to 
January 1, 1940. Three classes have been 
suggested for the competition, the first relating 
to machines for the collection of hay and straw, 
and the second to machines for the collection 
and disposal of green crops for silage or grass 
drying. Both these classes are for machines in 
or ready for manufacture, the first prizes being 
gold medals and £750 and the second prizes 
silver medals and £300. The third class is for 
prototype machines—which may need further 
development—for the collection and disposal 
of either hay and straw or green crops, and in 
this class the first prize is £500 and the second 
£200. The final judging is to take place, and 
any resulting awards made, at a public demon- 
stration to be held in the South of England in 
September, 1950, and all entries will be required 
to undergo such preliminary field trials as the 
judges may direct during the fortnight pre- 
ceding the demonstration. Detailed regulations 
and entry forms for the competition will be 
available from the Royal Agricultural Society 
after March 31, 1949, and the provisional 
closing date for entries is December 31, 1949. 
A fee of £15 must accompany each entry, but 
it will be returned if the entry is accepted for 
trial and adjudication. 


The National Foundry College 


A SMALL number of students are already being 
trained at. the National Foundry College which 
will be officially opened in January next. This 
college is part of the Ministry of Education’s 
scheme to develop technological education at a 
high level and offers advanced training for the 
foundry industry. It.is housed in the Wolver- 
hampton and Staffordshire Technical College, 
and will undertake those activities in the field 
of foundry education which lie beyond the 
scope of colleges serving a single aréa. It is the 
successor to the British Foundry School which 
was opened in 1935 under the auspices of associ - 


ng 


of the National Foundry College. The course 
for the diploma is divided into two parts and 
occupies about two years. Entrants’ qualifica- 
tions must include at least twelve months’ 
foundry experience and a Higher National 
Certificate or a City and Guilds Final Certificate 
in engineering, metallurgy or foundry work, or 
an equivalent record of successful study. To 
manage the college a chairman and a Board of 
Governors have been appointed by the Minister 
of Education, and this Board includes repre- 
sentatives of technical associations and industry. 
Mr. James Blandford, the head of the British 
Foundry School from 1935 to 1939, has been 
appointed head of the college. 


Northern Ireland Joint Electricity 
Committee 

THe Minister of Commerce (Sir Roland 
Nugent) has appointed Sir Eyre Gordon, 
C.8.1., C.L.E., to be Chairman of the Northern 
Ireland Joint Electricity Committee. The 
other members of the Committee are the chief 
electrical engineers of the Belfast Corporation 
and the Electricity Board for Northern Ireland. 
The function of the Committee will be to 
co-ordinate the generation of electricity in 
Northern Ireland and to ensure that the two 
large stations at Belfast and Ballylumford and 
any other stations, hydro-electric or otherwise, 
which eventually come within their control 
operate to the best advantage. The Committee 
will also be concerned with the factual problems 
arising from any arrangements which may be 
made for the interchange of supplies with 
Kire. Sir Eyre Gordon was educated at 
Rossall and Oxford University and entered 
the Indian Civil Service in 1908. During 
a long and distinguished administrative career 
he became Chairman of the Indian Public 
Service Commission in November in 1936. He 
returned from India during the war and became 
Divisional Food Officer in the South-Eastern 
Division of England in 1942. He was subse- 
quently transferred as Divisional Food Officer 
to the Midland Region. 


The Late Captain C. C. Barker 


Ir is with deep regret that we have to record 
the death of Captain Cecil Charles Barker, after 
a short illness. He was a joint managing 
director and secretary of Auto-Klean Strainers, 
Ltd., since the company’s formation in 1923. 
Captain Barker was born in Constantinople, 
and he came from an old Derbyshire family. 
He received his education at Rugby School and 
at University College, Oxford, gaining his B.A. 
degree. He was called to the Bar in Lincoln’s 
Inn, and during the first World War he was 
Intelligence Officer under Lord Milne. His 
first association with Mr. Ernest A. Beldam 
and Mr. W. Robert Beldam came in 1913, when 
the Beldam Asbestos Company, Ltd., was 
formed. When in 1923 it was decided to form 
the Auto-Klean Strainer Company, in order 
to specialise in the design and construction of 
straining equipment for marine, land and air 
uses, he became a joint managing director and 
secretary of the new company. He gave his 
full time and energy to the company’s interests 
and was in close touch with the Admiralty. 
He was responsible for all licences and agree- 
ments for the company, both at home and 
abroad, and he took a keen personal interest in 
the patents and technical developments, several 
patents being developed during his membership 
of the board. He also took a warm interest in 
the company’s social club and the welfare of its 
employees. Captain Barker was chairman of 
the' Improved Submerged Log Company, Ltd. 
He was an associate member of the Institution 
of Naval Architects. 
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Water Supply of Greater London 


By H. W. DICKINSON, D.Eng., M.I.Mech.E. 
No. XVIII—{ Continued from page 433, October 29th) 


TECHNICAL PROGRESS IN THE NINETEENTH 
CENTURY 
OF more interest to engineers than the 
tangled skein of political manceuvring and 
of vested interests in the matter of water 
supply is a brief account of how advance in 
engineering practice in the nineteenth 
century reacted on such supply. This we 
must now consider. 

The end of the eighteenth and the begin- 
ning of the nineteenth centuries were marked 
by the onrush of what we call the Industrial 
Revolution, connoted by rapid increase in 
population and the promotion of many large 
schemes: canals, docks, roads, bridges, 
water and gasworks, to be followed later by 
railways. A sanguine and optimistic spirit 
was abroad. Some of the schemes meeting 
new wants had every prospect of becoming 
profitable, but the magnitude, cost and diffi- 
culty in execution of others were so great 
that they held out little hope of achieving 
financial success. Many of the promoters of 
these schemes were deficient in scientific and 
technical knowledge, but did not hesitate to 
dub themselves civil engineers. Among the 
schemes in the first category were the newer 
water companies of London. 


PUMPING 


The fact that pumping by steam power 
made supply feasible at higher elevations, 
from greater depths, and possible at greater 
distances from the source than previously, 
led in large measure to this situation. This 
again was influenced by the fact that the 
patent monopoly of Watt and Boulton for 
the supply of their separate condenser 
engine expired in 1800, and any person was at 
liberty to supply these economical engines. 
Engineering establishments were springing 
up and they could and did supply engines at 
less cost than the monopolists in question. 
For forty years, however, the Watt tradition 
persisted and his low-pressure condensing 
beam engine with bucket sucking and forcing 
pump was almost universal in waterworks, 
but not without being challenged in other 
fields. The engineers in Cornwall, notably 
among them Richard Trevithick, had not, 
like the rest of the country, remained content 
with its performance; they directed their 
attention to its improvement by the use of 
high-pressure steam and early cut-off in the 
cylinder. Between 1815 and 1840 they 
succeeded in improving the duty performed 
to over 100 millions per bushel (941b) of 
Welsh coal, but the results were met with 
incredulity even in Cornwall itself. Now 
London was in the same position as Cornwall 
in regard to having to bring all coal by sea 
and at considerable expense. As we have 
already said, it is to the credit of Thomas 
Wicksteed, the engineer of East London 
waterworks, that he determined to find out 
the truth. He went to Cornwall, was satis- 
fied with trials that he witnessed and his 
company bought a second-hand engine for 
experiment at Old Ford. This led to Wick- 
steed, as consultant, introducing Cornish 
engines into the works of other water com- 
panies ; indeed, for over thirty years this 
type of engine was the backbone of water- 
works pumping. The engine was developed to 
very large sizes, e.g., in 1857 an engine, 112m 
diameter by 11ft stroke, was erected at the 
Southwark and Vauxhall works at Battersea. 


Bull engines, so named after the introducer 
Edward Bull, 1794, the feature of which was 
the cylinder placed directly over the shaft, 
working on the Cornish cycle, were also made. 
This type was constructed as late as 1873. 
Some fine examples were made for the South- 
wark and Vauxhall Company by Harvey and 
Co., of Hayle, when the company removed to 
Hampton and established their new works 
there. Two of these engines were built in 
1854; the cylinders were 66in diameter by 
10ft stroke and the pumps 39in diameter, 
capable of pumping against a head of 100ft 
at six to ten strokes per minute, and at 40 lb 
boiler pressure (see Fig. 66). After forty- 
eight years of daily duty and twenty-nine 
years of standby, these engines were scrapped 
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Fic. 66—BULL CORNISH ENGINE AT 
HAMPTON, 1854 


in 1931.78 A third engine, supplied in 1860, 
only differs in having a 70in cylinder and 
42in pumps; it also was scrapped at the 
same time. 

There are Bull engines still in working 
order; these, already mentioned, are at 
Campden Hill pumping station, formerly 
Grand Junction Company. Two were built 
in 1870, cylinders 70in diameter by 9}ft stroke 
and 32in pumps. A third, larger still, 90in 
diameter by the same stroke and 40in dia- 
meter pump, was added in 1869-71; all 
were built by Harvey and Co. 

The practicable limit of expansive working 
with a single cylinder was at length attained. 
Speed variations caused difficulties in control, 
and danger of excessive stresses in piston and 
pump rods led not infrequently to break- 
downs. Engineers therefore turned their 
attention again to the neglected Woolf or 
compound engine. James Simpson, the able 
engineer of the Chelsea Company, after due 
consideration of the problem, about 1845 
brought out the double-acting beam rotative 


7° Cf. “ Aquarius,” Nov. 1931, page 166, for details. 
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compound engine, with flywheel to tak 
control. The cylinders were arranved with 
the high pressure nearer than the oy 
pressure to the axis of the beam and not gid. 
by side, as in Woolf’s arrangement. Simpgoy 
started works at Grosvenor Road, Pimlico, t 
make these engines and they had considerable 
success. Simpson further developed ‘his typ, 
by arranging them in pairs with the ‘!ywhee| 
in between and cranks at right anvies. 4 
typical engine is that built in 1856 fo: Greey 
Lanes, Stoke Newington (see Fig. 67). The 
cylinders of one engine are 28in an 46jp 
diameter, those of the other 22in aid 36ip 
diameter; the common strokes are 5{t 6in 
and 8ft respectively. The bucket and )lunger 
pumps are 27Zin diameter by 6ft 11 Zin stroke, 
The engines were reconditioned in 1888 and 
are supplied with steam at 85 lb per square 
inch by Lancashire boilers, 26ft long by 7f 
diameter. These engines are still in com. 
mission, but only as standbys. 

About this date in the United Stxtes of 
America compound engines, based oi river 
steamboat practice, were being introduced for 
water supply. 

Meanwhile, from 1825 onwards a new 
departure in construction had taken place by 
the adoption of the horizontal position for 
the cylinders of large stationary engines, a 
position hitherto regarded with disfavouw 
because of the fear of undue wear on the lower 
part of the cylinder. Simpson entered this 
field at a comparatively late date, and an 
example of his construction was installed at 
the East London Company’s Haggar Lane 
Station, Woodford, in 1877. The cylinder 
was 24in diameter by 3ft stroke, jet con- 
densing, and the plunger 15}in diameter. It 
was christened “ Pollux” (this naming of 
engines was a pleasing feature of the East 
London Company’s stations (see Fig. 68). 
In the same station was what we may calla 
“ brother ’’ engine, except that it was com- 
pound, named ‘Castor,’ by the same 
makers ; this had cylinders 13in and 24in 
diameter by 2}ft stroke, the pump plunger 
being 18}in diameter. Steam was supplied 
from five Cornish boilers, 20ft long, 5ft dia 
meter and 60 lb pressure. Both engines were 
scrapped in 1930. 

The engineer who was mainly instrumental 
in bringing in the horizontal engine was 
Henry R. Worthington (1817-80). He had 
established works about 1835 to make his 
non-rotative direct-acting feed pump and 
built his first waterworks engine in 1854 for 
the city of Savannah, Georgia. In 1857 he 
invented the duplex pump, so named because 
by using a cylinder and pump in line on a 
common piston-rod, and placing two of these 
sets side by side, the valve of one cylinder 
was actuated by the motion of the piston-rod 
of the adjoining one, thus the speed accom- 
modated itself to the load. In 1879.John D. 
Davies patented the steam compensator, 
which stored up energy at the beginning of 
the stroke and gave it out towards the end, 
thus enabling a stroke to be completed even 
at a very low speed. This was adapted to the 
duplex pump in 1885 and pumps of large 
horsepower, compound or triple-expansion, 
became feasible. By that date 45 per cent of 
the waterworks plant in North America 
were of the duplex type. In the same year 
the first Worthington waterworks pump in 
England was supplied to Aylesbury. At the 
end of the same year James Simpson and (o. 
concluded an agreement with the Henry R. 
Worthington Company for the exclusive 
right to manufacture the pump in Great 
Britain. The first for London was one of 
5 million gallons in twenty-four hours capa- 
city for Chelsea and was followed by 
numerous others. 
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The stage of development of the engine 
rache| when it was introduced into Great 
pritain isshown by the outline sketch (Fig. 69) 
of a horizontal compound engine at Green 
Janes, 1886. The h.p. cylinder was 27in 


by 
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Davey and Co., Leeds, many of whose 
engines found their way to the London 
area. 

Davey also compounded this engine and 
the sketch (Fig. 70) shows one of these 
supplied to Copper 
Mills Pumping Station, 
in 1887, by the firm. 
It had cylinders 24in 
and 44in diameter by 
6ft stroke, driving by 
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FiG. 67—PAIR OF SIMPSON’S ROTATIVE 
AT GREEN LANES, 1856 


diameter, the |.p. 54in diameter, pump 
27zin diameter, and the stroke 34ft. It 
was supplied with steam at 85 lb per square 
inch. 

Development was rapid, for in 1892 a 
Worthington triple-expansion engine was 
supplied to the Lambeth Company, Thames 
Ditton. This had cylinders 20}in, 3lin, and 
48in diameter by 4ft stroke, supplied with 
steam at 110 lb per square inch, actuating 
two double acting pumps 24}in diameter. 
These have been scrapped but triples, made 
in 1902, are still in operation at Staines. 




















bell crank levers two 
well pumps 22}in 
diameter by the same 
stroke. It was scrap- 
ped in 1947. Later 
Davey made the eng- 
ine triple expansion, 





% : and one of these was 
y supplied, in 1893, to 
\\ the same station. 


Steam at 100 Ib is 
i generated by marine- 
!] . type return tube 
} boilers. 
Uppy) During all this time 
ye efforts to secure 
= Yj greater economy in 
fuel by adopting 
higher and _ higher 
pressures and multiple 
expansion were going 
on, but were counter- 
balanced to a con- 
siderable extent by 
the rising cost of 
fuel. The waggon boil- 
er of Watt gave way 
to the cylindrical single-flued or Cornish 
boiler, and that in turn, about 1850, to the 
Lancashire boiler. From the 1880s onwards 
this was displaced for station work by the 
water-tube boiler. 

In 1868 Richard Moreland and D. Thomp- 
son patented an inverted rotative pumping 
engine in which the pump was directly driven 
from the overhead crosshead by rods passing 
on either side of the crankshaft, but for 
waterworks it was not till 1882 that a tan- 
dem compound engine 
of this type was built. 


@ 
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approved type in the Merchant Service, 
both in Great Britain and North America, 
reacted on waterworks practice. In 1886 
Edward P. Allis introduced the triple-expan- 
sion three-plunger engine of that type for 
this duty and it was followed quickly in 
England with modifications such as the 
adoption of Corliss or drop valves and with 
quadruple expansion. The example illus- 
trated (Fig. 71) is one of three triple expansion 
surface condensing engines supplied by the 
Lillieshall Company in 1902 for Cricklewood. 
It has cylinders 2lin, 34in, and 52in dia- 
meters by 4ft stroke directly actuating three 
single-acting plunger pumps 24in diameter. 
The speed is 24 strokes per minute. This 
type, being reliable and easy to maintain, 
continues to be widely used, though high in 
first cost, so that many of these engines are 
in the service of London’s supply to-day. 
The fine example at Deptford will be illus- 
trated later. 

The invention of the steam turbine, in 
1887, by the Hon. C. A. Parsons, has brought 
in its train in the intervening years a new 
phase in pumping practice based not only 
on the transmission of power by electricity, 
enabling plant to be installed at any desired 
spot, but also with the multi-stage centri- 
fugal pump since they correlate in speed ; 
this pump, starting in 1850 for low lifts 
only, was developed by the researches of 
Osborne Reynolds into an efficient apparatus, 
capable of the highest lift required in water 
supply, not only above ground but also in 
deep-well pumping. In the latter case the 
centrifugal pump at the bottom of the bore- 
hole is driven directly by shafting from an 
electric motor at the surface, or in the most 


Coal Consumption Per Water wastes amt” | 


1725 ... Newcomen ... ... 23-0 
1775 ... Smeaton... 17-0 
1800 ... Watt 12-0 
1840 ... Cornish ... 2.0.0 20 cee see 4-0 
1870 ... Horizontal compound ... ... 2-0 
1885 ... Vertical triple expansion 1-5 
1900 Steamturbme ... ... -0 


thus obviating shafting. 
Finally, taking a comprehensive glance 
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Fic. 68—HORIZONTAL og ENGINE ‘‘ POLLUX’? AT HAGGER 


WOODFORD, 1877 


In fact, the non-rotative pump became a 
favourite type and is still made. 

Henry Davey (1843-1929), in 1871, pa- 
tented and applied to horizontal non-rotative 
waterworks engines his differential valve 
gear, actuated by a master piston, governed 
by a cataract. With the . compensator 


between the cylinder and the pump, it was 
only applicable to single-action pumps. 
Davey established the firm of Hathorn, 
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Desired efforts to increase the speed of 
pumping being limited by the time it takes 


for valves to drop on their seats, means for’ 


doing this mechanically were sought. One 
of the first to solve the problem was Pro- 
fessor A. Riedler, who patented his valve 
between 1887-91 ; engines so provided were 
made for many London waterworks. The 
fact that the inverted compound type of 
engine having, about 1885, become the 
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Fic: 69—HORIZONTAL COMPOUND WORTHINGTON ENGINE AT 
GREEN LANES, 1886 


backwards over two centuries, the progress 
in economy that has been made in the work 
of pumping in London is given by the ap- 
proximate figures of coal in pounds consumed 
per water h.p. given in the table above. 

As in other fields, this illustrates the law 
of diminishing returns. The saving in fuel 
has, however, been set off by its progressive 
rise in cost and degradation in quality. 
The engineer has barely held his own in 
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the race between his improvements and the 
rising cost of coal. 

Iron Water Mains.—The advance in 
water supply that we have chronicled in 
the histories of the Water Supply Companies, 
set forth in the preceding pages, could hardly 
have taken place had it not been for the 
introduction of cast iron pipes. As usual, 
prejudice had to be overcome as it was 
believed that iron would be dissolved by the 
water and would act as a poison. Such 
pipes were certainly used exceptionally in 
the seventeenth century, but their use on 
a large scale was only made possible by 
advances in the art of moulding and casting, 
which took place about the middle of the 
eighteenth century. Switzer, in 1734, tells 
us that cast iron pipes joined by “ flanches,”’ 
“are now growing into great use’”’®; he 
says that while cheaper than leaden pipes, 
they are not much dearer than those of wood, 
which shows that the change-over was 
beginning. 

The first and principal use of iron was to 
replace wood in vital situations such as the 
rising mains of waterworks, e.g., they were 
so employed at London Bridge. In 1746— 
47 the Chelsea Company used a few iron 
mains between the Thames and their reser- 
voirs, but their use as street mains did not 
become general till the beginning of the 
nineteenth century. No doubt the impetus 
towards the use of iron was due to the enor- 
mous increase in the output and reduction 
in the price of iron that took place at the 
end of the eighteenth century in England. 

It would appear that the New River Com- 
pany was the first to begin the general sub- 
stitution of iron for timber in 1810, at the 
advice and under the direction of their 
surveyor, William Chadwell Mylne; during 
the succeeding decade the company replaced 
the whole of their wooden mains, about 400 


miles in length, at a cost of £300,000, and 
other companies followed suit. It must have 
been a great relief to the anxieties of water 
engineers when cast iron pipes became avail- 
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had to sustain, so that trouble with bursting 
occurred infrequently. The standard length 
continued to be 9ft, ie., 3 yards; the con- 
nections were made either by flanged ends 
and bolts or by sockets. The latter was, and 
has continued to be, the most generally 
used method. Several claims have been 
made for the introduction of socketed cast 
iron pipes, but they were known and in use 
in the seventeenth century. Joints were 
made as now by tow forced into the socket 
and lead stemmed in afterwards. Valves 
were of the screw-down slide type; the 
sluice valve did not come into use for water- 
works till accuracy cf workmanship on the 
valve faces was made possible ; this was due 
to that eminent mechanician, Joseph Bramah, 
about 1810. Where pumping through long 
lengths of ascending main was requisite, 
self-acting valve boxes or non-return valves 
were inserted at convenient points. Weighted 
valves to let out accumulated air were used. 

The introduction of cast iron pipes owing 
to the pressure they could sustain being 
greater than that with timber heralded an 
advance of great importance to the public. 
Hitherto water had been supplied only to 
the ground floor of a house, known as “ low ”’ 
service; now, known as “high” service, 
it could be supplied to the upper part of the 
dwelling whereby, with the provision of a 
cistern and ball-cock, water could be stored 
to meet the period of the day when water 
was shut off in the mains; this intermittent 
service was general, but proved dangerous 
potentially in the case of a fire occurring 
during the closed-down period. Inter- 
mittent service having been condemned by 
several Acts of Parliament, is now obsolete 
and is only resorted to in the case of 
drought, &c. 

Correlated with the introduction of cast 
iron mains the subsidiary distribution from 
the main to the dwelling, hitherto by leaden 
pipes, was gradually displaced by socketed 
pipes of wrought iron which became available 
commercially glargely because of improve- 
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FiG. 70—-DAVEY'SYCOMPOUND ENGINE AT COPPERZMILLS, 1887 


able commercially at less cost than those 
of timber. In 1814 the price of a 4in iron 
pipe laid complete was 11s. 3d. a lineal yard, 
compared with 5s. 2d. a yard for timber; 
the saving came in when the diameter 
exceeded 7in, which was the usual upper 
limit of size for wooden mains. Not only 
could large mains up to 2ft in diameter in 
cast iron be supplied, obviating aggregates 
of wooden ones, but higher pressures than 
formerly could be sustained without likeli- 
hood of leakage or breakage. The thickness 
of the pipe was conditioned by the technique 
of the moulders’ art and was in excess of 
that dictated by the pressure that the pipe 

*® Switzer, S., “ Hydrostaticke and Hydraulicks,” 1734, 
page 116, 





ment in manufacture brought about by the 
introduction of gas lighting. 

Incidentally, it is of interest to remark 
that when the change over from timber to 
iron took place, quite frequently wooden 
mains were left ‘‘ dead ” to save the cost of 
digging them out. This, coupled with the 
fact that elm timber lasts well when kept 
continually wet, accounts for the fact that 
such mains have been met with so frequently 
when making road improvements. Iron 
mains, too, have been found to be in good 
condition after 120 years’ service; one of 
such age, 18in diameter, dug up from a 
depth of 26in in Tottenham Court Road 
in 1926 to get at a leaking joint, was found 
to be perfect in itself. 
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Earthenware water mains were in yg 
sporadically in many parts of England by 
the eighteenth century; they had beg 
proposed and used earlier, e.g., John Ether. 
ington had a patent (No. 11) in 1620 for , 
machine for making earthenware pipes, and it 
appears he laid pipes in London and in othe; 
parts of the Kingdom; possibly they were 
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FIG. 71—LILLIESHALL*}TRIPLE 5 EXPANSION 
INVERTED ENGINE, CRICKLEWOOD, 1902 


only drain pipes. In 1725 William Edwards, 
of Monmouth, was granted a patent (No. 480) 
for a kind of spigoted pipe which he seems to 
have made to a considerable extent. His 
pipes were 3ft to 4ft long, as much as 8in to 
10in diameter, and in smaller sizes not more 
than }in thick. Switzer, writing in 1734, 
says that Edwards’s pipes were tested at 
York Buildings in 1733, apparently under 
the head of 102ft, and did not fracture or 
leak at the joints. The objection to them 
was that they were considered® liable to 
break in places where vehicular traffic passed 
overhead. 


(To be continued) 


oo 


COMMITTEE ON WEIGHTS AND MEASURES LEGISLA- 
TIoON.—The President of the Board of Trade has 
appointed a committee to review the existing legisla- 
tion on weights and measures and the administration 
of these laws, and to make recommendations for 
bringing them into lme with present-day require- 
ments. The committee is likely to consider, among 
other things, the best methods of administering 
the weights and measures legislation, the suitability 
of existing fundamental standards and the need for 
the compulsory verification of a number of weighing 
and measuring appliances which have come into 
use since the last legislation was The 
committee will be under the chairmanship of Sir 
Edward Hodgson, K.B.E., C.B., a former Second 
Secretary of the Board of Trade, and its members 
are drawn from the manufacturing, wholesaling and 
retailing trades and from the consuming public, 
as well as from the scientific world and from those 
who have had experience in administering the 
existing laws. 





” Switzer, 8., ‘‘ Hydrostaticks and Hydraulicks,” 1734, 
page 116. 
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Velocity Distribution in Roto-Dynamic 
Pump Casings 


By HERBERT ADDISON and RAMADAN SADEK 
No. I 


W HILE calibrating rotary water meters it registered more water than actually passed 
some years ago, one of the authors through it (Curve I). When the discharge 
observed interesting peculiarities of behaviour valve was fully closed and flow through the 
that were subsequently recorded in THE pump finally ceased, the pointer of the meter 
EncINEER.* A helical type of inferential still continued to ro- 
meter, mounted close to the outlet flange tate very slowly, at a 

rate equivalent to a 
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or near the pump outlet flange, to choose a 
number of representative points in this plane, 
and then at each of those points to try to 
measure the magnitude and direction of 
the water velocity. The measurements were 
made at constant pump speed, and at various 
flow rates, in the hope of finding out how the 
rate of discharge influenced the velocity 
distribution. The instrument used was the 
Pitot cylinder, an adaptation of the Pitot 
tube which permits velocity components 
in two directions mutually at right angles 
to be closely estimated. While it is true 
that no information could be gained about 





+60 discharge of about 
eal! , 0-2 litres per second. 
a | meter I) In an attempt to 
edit jet “ } remedy this quite ser- 
we: 7 oe fault, ee 
g ae affles were fixed in 
. +0 : | Baffes ae the delivery pipe just 
© 29H above the pump out- 
8 | j tf Screw let flange. The meter 
= ort N TT -— responded at once. 
\o Mu ’ Its indications were 
0} ata ese ai thenceforward accept- 
sa i | | | : able at all but the 
~10 - ou ee lowest rates of dis- 
Discharge by Meter _ Litres per Second : aN (Fig. 1, curve 

ies malin Mis piliaieiitaialiy ‘Sih Rec aye sewe a FIG. 3—-INTERNAL CONSTRUCTION OF SCREW PUMP 


M SCREW P 
TR, (eIRINA Gee ponean. amr pump itself could be examined more closely. 


of a screw pump, appeared to be influenced These later investigations, and corresponding 
quite unmistakably by some kind of flow tests on a dfferent type of pump, not only 
disturbance within the pump casing itself. cleared up the problem of the meter 
The effect can be seen from the accompanying behaviour, but threw further light on flow 
diagram, Fig. 1, which is reproduced from conditions within the pump casings. It 












FIG. 2—VELOCITY DISTRIBUTION FOR SCREW PUMP 


the original account.* At high rates of is on that account that the results are sum- 
flow, the meter behaved normally, but at low marised here. 

rates of flow it began to show’a positive error : System of Testing.—In all the experiments 
: now to be described, the basic plan was this : 
to establish a suitable transverse plane in 





* “Some Experiences with Water Meters,” by Herbert 
Addison, THz ENGINEER, May 8, 1942, page 390. 


the third velocity component, the experi- 
menters believed that this omission would 
hardly invalidate the general trend of the 
results. 

Performance of Screw Pump.—A diagram- 
matic outside view of this pump has been 


given in Fig. 1, while its internal construc- 
tion is shown in Fig. 3. Although the four- 
bladed rotor is nominally of the 
mixed-flow type, it is in fact. more akin 
to the axial-flow or propeller type rotor 
than to the radial-flow centrifugal pump 
impeller. At the design point or point 
of maximum efficiency of the pump, its 
characteristics were : 


Speed, rpm. ... «-. «.- «+ «-- 1200 
Discharge, litres per second ... ... 30-5 
Effective head, metres... ... --- 2-95 
True specific speed, metric units ... 340 


As already stated, the pump speed was 
held steady at 1200 r.p.m. throughout the 
whole series of tests. The rate of discharge, 
regulated as desired by the outlet throttle 
valve, was expressed as a percentage of the 
normal discharge, viz., as @ percentage of 
30-5 litres per second. 

The most convenient measuring plane lay 
within the 6in to 5in reducing piece, just 
above the pump delivery flange. The 
measuring points lay along the two diameters 
I-I and II-II, respectively perpendicular and 
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parallel to the pump shaft, shown in Fig. 3. 
In order to present in the most graphic 
form the information collected by the Pitot 
cylinder, three-dimensional models were built 
to scale of wood and wire, and afterwards 
photographed. The photographs are repro- 
duced in Fig. 2. In each one, the disc repre- 
sents the measuring plane, while the 
“ spears ’’ represent in magnitude and direc- 
tion the velocity components in a plane 
normal to the respective pipe diameter. 
The velocity components that were not 
measured and that are not shown in .the 

i are those along the pipe diameters. 
In the photographs the vertical reference 
scale of velocities is graduated in metres per 
second; the viewpoint corresponds with 
those shown in Fig. 5. 

Study of Velocity Distributions —What at 
once strikes the eye in looking at Fig. 2 
is the helical or “ spin ” motion of the water 
as it leaves the pump. The next point to 
be noticed is that the direction of spin pro- 
gressively changes as the rate of discharge 
rises. Whereas at the lowest flow rate, 
31-2 per cent, the whirl is in a counter- 
clockwise direction as seen from above, 
Fig. 2 (a), yet at the highest flow rate, 117 per 
cent, there is a clockwise whirl, Fig. 2 (e). 
The change-over, or stage of zero whirl, 
seems to occur at a percentage discharge of 
about 88 per cent. In regard to the longi- 
tudinal or vertical velocity components— 
those along the main direction of flow in the 
outlet passage—the average values naturally 
rise in sympathy with the increase in pump 
discharge. But the distribution of these 
components hardly conforms to any clear 
system. Certainly at low rates of flow there 
is a tendency for the velocity components 
to have their lowest values near the pipe 
axis; but there is no sign of the velocity 
gradient, between one side of the passage 
and the other, that was suggested in the 
original article.* 

As for the question of linking up pump per- 
formance with meter performance, Fig. 2 (a) 
is conclusive. The normal direction of 
rotation of the water-meter rotor, at low 
rates of flow, is the same as the direction of 
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FIG. 4—SUGGESTED EXPLANATION OF 
*“*SPIN’’ IN VOLUTE 


spin of the water leaving the pump volute. 
The spin is so relatively powerful that the 
fixed guides or honeycomb in the meter 
casing are ineffective in suppressing it ; 
hence the meter rotor is carried round faster 
than it ought to be. Even the perforated 
baffles, Fig. 1, could not wholly screen the 
rotor from this rotary motion. 

Having agreed that the water transmitted 
to the meter rotor some of the spin that it 
acquired in the pump, we now have to ask, 
what was the original cause of the spin ? 
That question takes us back to the pump 
rotor. Flow conditions within this 
rotor can be deduced from the study of 
simpler types of rotor at low rates of dis- 


* Loc. cit. 
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charge. In an axial-flow or propeller pump, 
for instance, it is common knowledge that 
the power input rises as the discharge 
decreases, reaching a maximum at the point 
of closed throttle or zero discharge. The 
usual explanation of this behaviour is that 
low discharge rates are accompanied by an 
abnormal distribution of axial velocity 
compoaents within the 
rotor passages ; near + 
the rotor rim these \ 
components are great- 
er than they are near 
the hub or boss. In 
consequence, a second- 
ary circulation is set 


ee 
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shaft, and the corresponding tangential com. 
ponent is conventionally termed the *‘ whir] » 
component. Within the volute, on the othe 
hand, it now appears that the axis of rotation 
of the water is perpendicular to th. pump 
shaft. To denote this tangential con: ponent 
the term “ spin ” is used. 

Performance of a Centrifugal Pump.— -When 


eee a { “T Direction of Camera 





up, imposed upon the 
main flow, ofsome such 
nature as is sketched 
in Fig. 4 (a). Return- 
ing again to the actual 
screw rotorin question, 
it seems probable that 
it will be the seat 
of similar, but less 
powerful, tendencies. 
Conditions will thus 
be favourable to the 
generation of a sec- 
ondary spiral flow in 
the volute of the pump, Fig. 4 (6); and the 
direction of rotation tallies with the direction 
revealed by the Pitot cylinder, Fig. 2 (a). 
The same line of reasoning—which depends 
upon the differential influence of discharge 
rate upon the velocity diagrams at the outer 
and the inner zones of the rotor—suggests 
that the spin component within the pump 
volute will gradually be extinguished as the 
discharge increases, and will then build 
up again in the reverse direction. The 
photographs, Figs. 2 (d) and (e), support this 
belief. It has already been pointed out that 
the neutral point, or stage of zero spin 
velocity, occurs before the design point on 
the pump characteristic is reached; but a 
possible explanation is suggested in Fig. 4 (c). 
In these conditions of high discharge, the 
asymmetrical setting of the volute, in relation 
to the rotor outlet, may itself encourage a 
clockwise spin. Here is a convenient oppor- 
tunity of explaining that the term “ spin ” 
is preferred in this discussion to the term 
“whirl,” for the sake of distinguishing 
between two types of tangential velocity 
component. While the water is within 
the rotor, it rotates with respect to the pump 
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_ Direction of Camera 





PLAN OF LOWER 
MEASURING PLANE 


Fic. 5—DETAILS OF CENTRIFUGAL PUMP 


the Pitot cylinder was applied to a centrifugal 
pump, it revealed a velocity distribution 
pattern of a different type from what was 
found in the screw pump. The centrifugal 
pump was a standard side-inlet machine 
having branches of 4in (nominal) diameter, 
giving the following performance at. its 
design point :— 

Speed (constant), r.p.m. ... 

Discharge, litres per second 

Effective head, metres ... ... 

True specific speed, metric units 

The proportions of the volute are shown 

in Fig. 5, which also indicates the transverse 
planes chosen for exploration with the Pitot 
cylinder. The upper plane was located in 
the taper piece bolted to the pump outlet 
flange ; here, velocity traverses were taken 
along the diameters I-I and II-II, as in 
the screw pump. In the lower measuring 
plane, situated near the volute tongue, 
velocity~traverses could be made along five 
parallel lines, III, IV, V, VI and VII, each 
one parallel with the pump shaft. As before, 
observations were made at various rates 
of discharge, which are stated in the diagrams 
as a percentage of the “‘ design ” discharge. 


(To be continued) 


High-Pressure Steam Power Plant 


A JOINT Meeting with the Institution of 
Electrical Engineers was held at the 
Institution of Mechanical Engineers, Lon- 
don, on Friday, October 29, 1948, at 6 p.m. 
On the invitation of Capt. (E.) William 
Gregson, R.N.R., M.Sc., President, the 
Chair was taken by Mr. T. G. N. Haldane, 
M.A., President of the Institution of Elec- 
trical Engineers. 

The following paper was presented and 
discussed : ‘Some Operating Experiences 
with High-Pressure Steam Power Plant,” 
by W. N. C. Clinch, M.L-E.E. An abstract 
of this paper appears on page 466 of this 


issue. 
Discussion 


Capt. J. M. Donaldson, opening the dis- 
cussion, said that there was something more 
to be said about temperature than its 
amount, and that was its constancy. He 


had always had a sneaking suspicion that 
turbine manufacturers had a margin of 
safety when they took on a certain super- 
heat, because they knew that it was quite 
possible that for some periods, sometimes 
lengthy, the temperature would be more 
than the design figure. He had been very 
much impressed when visiting Czecho- 
slovakia with Mr. Clinch, by the ease with 
which the steam temperature was con- 
trolled there, which was natural enough 
considering that the Loeffler boiler was 
nothing more than a superheater and it 
was possible regularly to keep the pressure 
to the right figure. Of course, there were 
desuperheaters and so on, which always 
seemed to him to be a very clumsy device. 
Although, of course, there were other methods 
of doing it, it did appear that Loeffler had 
had the right idea in that respect. 

The author had explained that at Brims- 
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jown “A” and Brimsdown “B” the unit 
yas split up iato two, the reason for that 
being very largely the size of the existing 
turbine room and also the existing boiler 
plant, which one had to have in any case 
jo start up a Loeffler boiler and which was 
ysed as a standby on the low-pressure parts 
of the machine. He thought that this 
gave two main advantages. Not only was 
it possible to run the low-pressure part 
independently, but it was possible to make 
use of the blow-off steam—which one always 
got when starting up a Loeffler boiler— 
to warm up the low-pressure machine, 
instead of blowing it off in the air, as was 
done in Czechoslovakia. The fact that 
there was less range of temperature in the 

high-pressure machine also made things a 
little easier, and except on the one occasion 
mentioned in the paper, there had not 
been any trouble in starting up. 

The pressure itself had given no trouble, 
except perhaps in the boiler drums— the 
seam generating drums of the Loeffler. 
As far as he knew, this had never occurred 
in Czechoslovakia, although he had heard 
that it had occurred in Russia. 

The big problem had been that of the 
corrosion—which was putting it mildly— 
of the reheater. This problem had been 
largely overcome, but if a powdered fuel 
plant had been put in, he believed there 
would not have been very much trouble. 

Mr. V. A. Pask said that the experience 
with these pioneer plants was of very 
immediate interest to all concerned with the 
design and operation of power stations in 
this country, in view of the large capacity 
of high-pressure plant which was due to 
be commissioned in the next few years, 
amounting as it did to 3325MW at 900 Ib 
per square inch (gauge), 900 deg. Fah., 
300MW at 1350 Ib per square inch (gauge), 
950 deg. Fah., 240MW at 1500 Ib per square 
incl: (gauge), 1050 deg. Fah. 

It was most unfortuntae that some of 
the issues involved had been rather obscured 
by a combination of circumstances connected 
with the war, site limitations and fuel. 
Nevertheless, the general picture was en- 
couraging, in view of the relative absence 
of operating difficulties, which could be 
attributed specifically to the employment 
of high steam pressures and temperatures. 

On the boiler side, there must inevitably 
be some doubt as to whether more continuous 
running than had so far been achieved would 
have brought to light pressure and tempera- 
ture troubles, but equally it must be ad- 
mitted that the irregular operation could 
reasonably have been expected to find out 
at least some of the weak points, if there 
had been any. The experience augured 
well for the 900lb per square inch (gauge), 
900 deg. Fah. installations and other higher 
pressure and temperature installations now 
under construction, where the use of large 
and more liberally rated boilers with pul- 
verised fuel-firing should reduce the com- 
bustion difficulties to a minimum. 

The station performance figures were, of 
course, disappointing. As the author had 
indicated, this was partly due to the very 
poor availability of the boiler plant, coupled 
—in the case of the Brimsdown plants— 
with the absence of spare boiler capacity. 
It remained to be seen what could be achieved 
at Willesden, the only one of the three 
installations which had a normal margin 
of spare boiler capacity, when the teething 
troubles had been overcome, modifications 
referred to completed, and the plant really 
settled down. 

The data in Table I needed careful inter- 
pretation if conclusions were to be drawn 
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from it as to the performance to be expected 
from these installations in relation to those 
obtained at stations employing more modest 
steam conditions. Particularly to be borne 
in mind were questions of the relation of 
“ ideal efficiency ’’ to “ practical achievable 
efficiency,” when a wide range of terminal 
conditions was considered, and the con- 
servativeness or otherwise of guaranteed 
performances. The test performances of the 
Brimsdown ‘‘ A” and Willesden machines 
given in Table IV were appreciably 
lower than the guaranteed performances 
indicated in Table I, despite the fact that 
divergencies of the test conditions from the 
guaranteed conditions had involved large 
corrections. Normal expectation, of course, 
was that large corrections would favour test 
performances. However, the machines were 
not tested for some considerable periods 
after the original commissioning and some 
allowance must be made for that. 


CoNDENSING GAS TURBINE CYCLE 


Mr. J. F. Field said that the value of the 
paper was in the hard, practical experience 
which the former Northmet engineers had 
acquired in high-pressure technique. It was 
regrettable that the Loeffler plants had not 
been fired with pulverised fuel, for that had 
adversely affected the availability and, to 
a lesser extent, the thermal efficiency, 
having regard to the quality of coai. 

However, the failure to adopt pulverised 
fuel did not mask the other lesson, namely, 
that if one limited the steam temperature 
to a figure of 950 deg. Fah., one set a very 
definite limit upon the thermal efficiency 
to be expected from the plant. Taking the 
matter all round, it appeared unreasonable 
to expect, with any combination of pressures 
and reheats, to get appreciably more than 
about 30 per cent. thermal efficiency sent 
out from a 950 deg. Fah. installation. 

The main impression the paper left with 
him was the futility of attempting to get 
any more out of the Rankine cycle, and he 
thought the reason was not hard to define. 
It was simply that one was dealing with a 
heat engine, which must conform with Car- 
not’s principle, and that no further improve- 
ment could be made, irrespective of pressure, 
until one had decided to use substantially 
higher temperatures and, from a thermo- 
dynamic point of view, to use temperature 
in a more logical way. There should be 
no need to couple any considerable pressure 
with these higher temperatures, for the 
open cycle gas turbine builders had shown 
astonishingly high figures of thermal effi- 
ciency with no more than ten atmospheres, 
say, 150 lb per square inch. High pres- 
sures had been used in closed cycle gas tur- 
bines mainly to reduce the physical size. 

He therefore pleaded for a reversion to 
simplicity and also for a reappraisal, not 
only of Carnot’s principle, but of Robert 
Stirling’s invention of the regenerator. In 
this connection the gas turbine people had 
shown the way ahead. They could not get 
any useful output from their machines at 
the temperatures the steam engineers had 
been using, so they pushed the tempera- 
ture upwards and developed special alloys 
to stand up to those temperatures. The 
aircraft turbine pioneers had also found 
pre-war high-temperature alloys inadequate 
and were responsible for the drastic and no 
doubt costly research which, under stress 
of war, produced Nimonic 80 and its like. 

It seemed to him that steam engineers 
were still ignoring the significance of what 
the gas turbine people had achieved. They 
talked of new steam plants with admission 
temperatures to the turbine of 1050 deg. 
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Fah. at about 1500 lb pressure, using the 
Rankine cycle. But the improvement on 
950 deg. Fah. plant was miserably small, 
simply because it was almost impossible 
to get appreciably more out of the Rankine 
cycle. The first and most obvious failing 
of the 1500 lb, 1050 deg. Fah. cycle was 
the inability to get any really effective 
kind of regeneration within the engine, 
whereas in the simplest conceivable gas 
turbine for 1200 deg. Fah. operation regenera- 
tion could carry the. working fluid up to a 
temperature of the order of 700 deg. Fah. 
or higher. The 1050 deg. Fah. Rankine 
cycle would only achieve a feed water tem- 
perature of, say, 450 deg. Fah., with a high 
degree of irreversibility in the upper tem- 
perature end of the bleeding process. This 
low regeneration temperature and the man- 
ner of achieving it constituted a thermo- 
dynamic handicap of great severity. Along 
with the high-pressure low-temperature 
boiler taking in the bulk of the heat at less 
than 600 deg. Fah., it was the fundamental 
reason why the increment of efficiency to be 
expected over the best that had been 
achieved up to date was so small. 

His plea, therefore, was for greater sim- 
plicity in heat engines for the utilisation of 
pulverised coal, together with a proper 
appreciation of the high-temperature alloys 
now available to gas turbine builders. 
There were alloys which would operate to 
1200 deg. Fah., with a length of life of at 
least 100,000 hours, which was as good as 
one could expect from any steam power 
plant. It seemed to him to be high time 
that this matter was exploited properly for 
the twin purposes of simplifying the plant 
and achieving a much higher thermal 
efficiency. 

Mr. Field then showed a slide indicating 
one way in which this could be achieved— 
by means of a condensing gas turbine of 
extreme simplicity. The temperature-en- 
tropy diagram was drawn to scale on the 
basis of a maximum turbine inlet tempera- 
ture of 1200 deg. Fah. 

Mr. W. W. Campbell said that one of the 
most interesting aspects of the subject 
under discussion was the comparison between 
reheating schemes and the non-reheating 
scheme at Willesden, and he hoped that 
this aspect would be covered in detail 
during the discussion. There seemed to 
be some little misconception as to the 
functions of reheating. Explaining a black- 
board illustration, Mr. Campbell said that 
when the temperature was only at a reason- 
ably low level, the back end of the turbine 
was wet. The first advantage of reheating 
was clearly in drying up the back end, 
and it seemed to be regarded in that light 
by a great many people. Following on what 
Mr. Field had said, the other way in which 
to treat reheat was in actually raising the 
mean top temperature level of the cycle. 

The whole matter was one of the econo- 
mics of, say, 4 per cent extra efficiency by 
putting up pressure in the whole system or 
alternatively by reheating. 

The Brimsdown economics had been 
largely controlled by special considerations, 
such as the vital necessity of getting away 
with a small quantity of circulating water ; 
and there one could not help feeling that 
the calculations were perhaps a little mis- 
leading. Referring to Table I, it would 
appear, from the relative circulating water 
quantities, that at Willesden the water 
could be reduced to 0-703 of the basic figure, 
whereas the best Brimsdown figure was 
0-793. To be fair, he assumed that the same 
water temperature rise was allowed in each 
case. The water was required only in order 
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to carry away the waste heat; the pro- 
portion of waste heat bore a definite rela- 
tionship to the input heat, and if one com- 
pared the guaranteed thermal efficiency of 

Jillesden and Brimsdown “A,” there was 
practically no difference between the two. 
There could not be much difference in the 
quantity of water required to carry away 
the heat at the same temperature rise. 
It might be that the calculations had been 
done in some way which did not bring that 
point to light, or that for some special 
reasons a higher temperature rise in, the 
water had been permitted at Willesden than 
at Brimsdown; but without that data it 
was difficult to pass judgment on the two 


figures. 

Mr. J. M. Waite said that, as one of the 
unfortunate people who for many years had 
been striving to cope with a peak load with 
an insufficient amount of plant, he would 
not look at any kind of plant if it had not a 
relatively high order of availability. 

In considering what steam cycle should be 
adopted for a British power station, one had 
to bear in mind that the load at night was 
very much lower than the load in the day- 
time. In the winter, the night load was 
about 27 per cent of the day load, and in 
the summer it was about 35 per cent. It 
followed that if undue losses were to be 
avoided, a considerable amount of the 
total plant in the country had to be shut 
down at night. So far, the greater part of 
the type of plant described did not conform 
with that requirement, and, therefore, from 
the economic point of view, it could never 
form a very high proportion of the total. 

Secondly, the loading of plant had to be 
dominated really by its order of economic 
merit, i.e., the total cost of heat to deliver 
a unit to the system. There were two fac- 


tors involved, one being thermal efficiency 
and the other the cost of coal delivered to 


the site. Due to the fact of the variation 
in load, it was obvious that the highest 
possible load factors could not be given to 
many stations on the British Grid system. 
The number that could be given a very 
high load factor was limited. From this it 
followed that those stations which were 
to be designed for a high load factor should 
be the ones with the lowest coal costs, 
which was rather different from what many 
people argued. One could not give a high 
load factor unless one combined high thermal 
efficiency with a low coal cost on site. 

The next point he wished to make was the 
cost of the availability, which was very much 
greater than most people realised. He could 
not compare availability for Brimsdown 
“B” or Willesden, since he had not got the 
data ; but he had the data relating to Brims- 
down “A” and he had compared with 
records for the last six years with what was 
achieved on a normal 600 lb per square 
inch, 850 deg. Fah. station. To get at the 
figure, he had taken the total output and 
had found out how many units per kilowatt 
in installed capacity the respective plants 
sent out to the system. One had to remember 
that on the British Grid system it was 
necessary, if any high efficiency plant was 
lost, for the generation to be made good 
from stations right down at the bottom of 
the order of economic merit—and there 
was a tremendous difference between the 
two. Therefore, availability for high effi- 
ciency stations was of very great impor- 
tance. 

The difference between the two stations 
was that one generated 2520 units per 
kilowatt installed and the other normal 
plant generated 5190 units per kilowatt 
installed, annually; so that there was a 
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difference of 2670 units per kilowatt installed. 
On the British Grid system it would cost 
an average of about 0-35d. per unit to make 
this good from the lowest efficiency station. 
If one took the two outputs and used that 
figure of 0-35d. (bearing in mind that he 
was referring to the British Grid system 
and not an individual undertaking), it would 
be found that the difference between the 
units sent out from the two plants repre- 
sented a cost of £1,200,000 per annum. 

This led him to say that the experiments 
described in the paper should be looked at 
purely as experiments. They should be 
kept down to reasonable proportions and 
there should be information on what they 
were really costing. He was not condemning 
high-pressure plants—indeed, he was in 
favour of them—but they should form a 
relatively small proportion of the total until 
such time as it had been proved most con- 
clusively that they could give as high an 
order of availability as the plants which at 
present existed. 

Mr. W. T. Bottomley said that it was 
obvious from the data given in the paper 
that the machines at both Willesden and 
Brimsdown were too small to gain the full 
thermo-dynamic advantage of the respective 
pressures adopted. To give some idea of 
the amount that could be gained by going 
to 2000 Ib pressure, he drew attention to 
the turbo-alternator thermal efficiency of 
44-6 per cent for a 120-MW set given recently 
by Allis Chalmers, in America, for 2000 Ib 
pressure, 1000 deg. Fah., reheating to 
1000 deg. Fah. Compared with the efficiency 
of 37-6 per cent given for Brimsdown “ B,” 
it appeared that the full advantage of 2000 Ib 
pressure would show about 15 per cent 
saving in fuel. This gave some idea of the 
real advantage of high pressure if it was 
done properly. The Willesden and Brims- 
down. sets were far too small; 60MW to 
take 2000 Ib involved very inefficient blading. 
As the high-pressure turbine of the com- 
pound sets in America would run at 3600 
r.p.m., it would require a machine of about 
150MW to obtain the same blading efficiency 
with 3000 r.p.m. in this country. 

However, with the 60-MW set at Brims- 
down “B” one would expect to get an 
efficiency of 40-6 per cent with 1900 Ib, 
950 deg. Fah. reheating to 950 deg. Fah. 
and 28-7in vacuum, which showed a saving 
of 7 per cent in the coal over the guaranteed 
figure given in Table I. This difference 
was due apparently to the limitation to 
the final feed temperature and to the fact 
that reheating was only carried to 820 deg. 
Fah. instead of 950 deg. Fah., and also to 
the limitation of the high-pressure steam to 
930 deg. Fah. instead of 950 deg. Fah. In 
comparing Brimsdown and Willesden, the 
author gave only the figures generated and 
said very little about the loss due to the 
pump; nor did he show that the auxiliary 
loss was increased due to raising the pressure. 

On the whole, Mr. Bottomley did not 
think that the high pressure at Brimsdown 
justified the cost when compared with low 
pressure. 

He could not agree with the author’s 
suggestion that the Willesden steaming 
conditions represented the optimum. It 
was clear that if the steam had been reheated 
to 950 deg. Fah., there would have been an 
additional economy of 44 per cent in the 
coal and 7 per cent in the quantity of cir- 
culating water, both of which were in accor- 
dance with the requirements laid down in 
the introduction at the beginning of the 
paper. With reheating the thermal effi- 
ciency of the set would be 39-6 per cent, 
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which was better than any of the figure 
shown in Table I. 

There were also other cycles which woyjg 
give better efficiencies than those in ‘'able | 
For instance, one similar to Port Wash: ngton, 
60MW, 1250 Ib,825 deg. Fah., reheating t 
825 deg. Fah., would give an efficiency of 
about 38-2 per cent. Alternatively, ong 
could go down to 600 Ib, 950 deg. Fah, 
reheating to 950 deg. Fah., which would 
also give an efficiency of 38-2 per cent, 
He was positive that these would be more 
economical in capital cost. 

As was well-known in some quarters, the 
firm with which he was associated had been 
the pioneers in reheating thirty year: ago, 
when the contracts for the North Tees 
station were settled in 1917. Enginewrs jn 
this country had been very slow to take up 
the reheating process, for reasons which he 
could never understand. At the present 
time, when the coal shortage was so severe 
and the cost of coal so high, reheating was 
the most obvious thing to do to improve 
any cycle. 

Mr. J. Majer said that one point of con. 
siderable importance which had emerged 
was that although the rupture of the tube 
was severe and the flexure pronounced— 
as could be seen from Fig. 18—the expansion 
connection into the drum was undamaged 
and the pressure tight. This had created 
great confidence in the relatively simple 
type or groove and seat which had been 
used, and which was satisfactorily used on 
@ great many boilers. 

The other point to which the author 
referred was the question of steam impurity. 
After modifications had been made in the 
steam drum—and these again were extremely 
simple, consisting in removing the entire 
over-water baffles system—the maximum 
boiler water concentration figures showed 
13-50 parts per million total solids, and in this 
condition the steam had a solid content of 
0-4 parts per million total solids. This boiler 
water concentration was about double the 
figure mentioned by the author as being 
ultimately maintained for an average operat- 
ing condition. 

Few would disagree with the author's 
view that, for the immediate future, at any 
rate, there should be more and more develop- 
ment of large unit coupled boilers and that 
these would be pulverised fuel-fired; but 
he could not agree-with the author that self- 
draining superheaters were a necessary 
requirement. 

Nor did he agree with the author that the 
disposal of fine dust from a pulverised fuel 
boiler remained a problem, provided that in 
selecting a site for a station initial con- 
sideration was given to this aspect, since 
disposal of fine dust by low head hydraulic 
sluicing was both simple and comparatively 
cheap of construction and operation. 

Mr. R. Carstairs gave some results of 
boilers working at 900 Ib per square inch. 
A set of four of these boilers had been 
installed since 1939. The boilers were 
stoker-fired and burned British coal. The 
boilers had been described in a paper to 
the North-East Coast Institution of Engineers 
and Shipbuilders in February, 1945, and 
the information he was now giving would 
pe @ certain extent bring that paper up to 

te. 

The boilers were rated by the makers at 
an economic rating of 65,000 Ib per hour 
and a maximum rating of 96,500 Ib per hour. 
The latter rating was 50 per cent higher 
than the economic rating and was only 
intended to be used for a few days at a time, 
in case of emergency. 

During the six and a half years these 
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ipilers had been installed, each boiler had 
jen on the line for 80 per vent of the time. 
the average monthly loads had varied 
retween 68,000 and 92,000 Ib per hour. 
the average for all the working boilers 
juring the whole of that period was 78,000 Ib 

hour. From twenty-five to sixty dif- 
frent types of coal had been used every 
nonth and the calorific value of the coal 
isdranged between 10,700and 12,500 B.Th.U. 
rlb. The ash content had varied between 

}per cent and 45 per cent, the average being 
jper cent. The burning rate in the stokers 
jad been 31 Ib per square foot per hour. 

The fuels used had bse ey 
fom those originally speci a rge 
quantities of South Wales opencast and low- 

fuels had been used. With these 

fuels it had been found that one of the largest 
gctors in external fouling was the boiler 
rting. At average loads up to 80,000 Ib 
yt hour the boiler could be run for six 
nonths between external cleanings with little 
pss of efficiency. This length of run could 
till be achieved at ratings up to 85,000 Ib 
yr hour, but the chimney losses would 
increase by about 2 per cent during the run 
ind the boiler became very dirty. At an 
average load of 90,000 Ib per hour the run 
vould be reduced to three months and the 
chimney losses would rise by about 2-5 
cent. At the end of 1947 two of the 
boilers had been converted to oil-firing, but 
the two remaining boilers had worked for 
87 per cent of the period from the end of 
1946 to September, 1948. This increase 
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IHE International Motor Exhibition, which 

opened, as recorded in last week’s issue, on 
Wednesday, October 27th, and will close 
tomorrow, Saturday, November 6th, is the 
first Motor Show to be held in this country since 
before the war. It marks the thirty-third 
exhibition of its kind to be arranged by the 
Society of Motor Manufacturers and Traders, 
Ltd. In his opening speech, H.R.H, the Duke 
of Gloucester praised the British motor manu- 
facturers for their achievement in producing 
for export no less than 400,000 motor-cars since 
the end of the war, representing a value of more 
than £100,000,000. At the present time, some 
320,000 motor-cars are being made each year in 
Great Britain, of which 75 per cent, about 20,000 
per month, are being exported. The exhibition 
is the focal point of a drive for overseas sales, 
which brings in £70,000,000 of overseas currency 
year, 40 per cent of which is in hard currency, 
for motor cars alone. If we take into account 
the accessories and the components exported, 
and the commercial vehicles and agricultural 
tractors, the exports of the whole automobile 
industry amount in value to no less than 
£140,000,000 yearly. 


Bopy Sryiime 


The predominance of export production 
makes it necessary for British designers to 
appeal to overseas buyers, who, both during the 
war and in post-war years, have been familiar 
with American designs. The new designs at 
Earl’s Court, therefore, are efforts to maintain 
& British appearance, while adopting such 
improvements in design, according to progress 
demands,. in the matters of comfort, general 


style, and, most important, economy in 
performance. 
In many of the new British models it is 


evident that particular attention has been 
paid to progress in design and development of 
body style, which has undoubtedly made a 
forward step since the last Motor Show of 1938. 
The higher powered American saloon cars on 
view which have not been exhibited in this 
Country together since before the war are 
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might be attributed in part to the fact that 
major overhauls had been carried out in 
these boilers in 1946, and the maintenance 
programme had been well maintained. 

Dr. Holka paid a tribute to the memory 
of Professor Loeffler, with whom he had 
been associated some twenty-five years 
ago. In designing his first boiler in 1924-26, 
Loeffler’s ambition had been to obtain the 
same thermal efficiency as that of the diesel 
engine, gas turbines not at that time being 
so much in use as at the present time. That 
ambition had not been achieved. The effi- 
ciency of the Loeffler boiler proper was by 
no means better than that of any natural 
circulation boiler. 

However, it was right to appreciate 
Loeffler’s work as a boiler designer, quite 
apart from his own boiler design. In a sense, 
Loeffler was not a boiler designer. As an 
internal combustion engineer at Charlot- 
tenberg University, his aim had been to get, 
instead of an orthodox boiler, a steam ra- 
tion machine ; and he had introduced ideas 
which no orthodox boiler designer would 
have introduced. 

First, he had reduced feed water trouble 
by removing any evaporating surface from 
the furnace chamber; secondly, he had 
avoided any tube expansions; thirdly, 
he had introduced suspension of the super- 
heaters on their own tubes; fourthly, he 
had introduced circulation through the 
superheaters, and, lastly, he had introduced 
acetylene welding in the boiler itself. 

Mr. Clinch replied briefly. 


Motor Exhibition 


exemplified by the Chrysler, Chevrolet, Hudson, 
Pontiac, and Studebaker models, alike in their 
roominess, their lavish equipment and general 
similarity of outward appearance, with low 
swept bonnets, recessed headlamps, and the 
characteristic low-placed radiator grille, often a 
strong die casting, below which is a massive 
bumper with overriders. Colours and a large 
makers’ badge are often employed to mark 
differences in make and construction. 

Amongst the new British models, there 
are many examples of the new ideas in 
body styling, in which the conventional 
type of radiator has given place to a front end 
of smoothly contoured form, in many cases 
combining in its shape the two wings and the 
bonnet, which, with its recessed headlamps, 
gives a pleasing appearance. But there are others 
in which an attempt has been made to combine 
characteristic radiator shapes, with the new 
body form, obviously not a final solution 
to the problem. 

There is no doubt that has been 
recorded in such designs as those shown by the 
Nuffield Group, in the Morris “‘ Minor ” and the 
Morris “ Oxford,” and the Austin models which 
include a special drophead coupé, the “ Atlantic 
A 90,” specially designed for the American 
market. The Hillman and Standard models are 
also outstanding, while two Vauxhall cars, 
the “‘ Velox”’ and the ‘‘ Wyvern,” have the 
same modern-shaped body, but have six and 
four-cylinder engines respectively. 

In these examples of the new design it is 
interesting to observe that independent front- 
wheel suspension has been adopted, which 
has brought with it the need for a stronger 
frame, sometimes welded, or the integral body 
chassis with its greater strength. Independent 
front-wheel springing, also enables the engine 
to be carried forward, thereby providing more 
seating space, and use can thus be made of 
the space between the front wheels. By mount- 
ing the engine in a slightly inclined position, 
and by using a hypoid gear drive for the rear 
axle, a flatter floor for the rear seats is provided. 
The forward position of the engine with a 
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wider spread of the wings and the bonnet 
now make it possible to accommodate in many 
models three passengers on the front seat, a 
bench seat taking the place of the older bucket 
seats. 

With the wider front seat it is logical that 
the brake and gear-change levers should dis- 
appear from their former central position. 

ny examples are shown with the gear control 
arranged on the steering column. This arrange- 
ment is easier to operate, it is slightly quicker 
in use, and it is claimed to be less fatiguing. 
Moreover, the arrangement facilitates a two- 
way exit from the front seat. 

Another advantage of the modified radiator 
grille, which is now shaped to suit the general 
design of the front of the car, with an area 
needed for air inlet only, is the adoption of 
the “ alligator” type of bonnet, which, when 
lifted, gives access to the engine and all the 
more important accessories. It is seen on many 
of the new cars. The easier cleaning of the new 
design of front may also be mentioned. Con- 
siderable interest was shown in the new 
Standard estate car and the Land-Rover, 
which has also been designed for use on the land. 

Among the new sports cars we must mention 
the Jaguar two-seater, which incorporates in 
ite design and construction many new features, 
and the Frazer-Nash fast touring and competi- 
tion cars, which employ a chassis frame and 
cross members, made of large diameter steel 
tubes. Other types of saloons and open sports 
models are shown by Riley and Alvis, and other 
makers. 

The Jowett “ Javelin,” with its flat-four 
engine, is an interesting exhibit, and the rear- 
engined small Renault car, popular in France, 
is exhibited in its new form. The smallest car 
in the exhibition is that by Robin de Rovin, of 
Paris, an open two-seater, 9ft 6in to 10ft in 
length, and 3ft 8in in width, which is driven 
by a twin-cylinder flat engine of only 425 c.c. 
capacity. 

‘The Ford Motor Company, Ltd., of Dagen- 
ham, is represented by its “ Anglia” 8 h.p. 
model, the cheapest saloon car in the exhibition, 
and its ‘‘ Prefect ” and “‘ Pilot’ models. This 
firm, which has shown great initiative in its 
design and construction, has not yet adopted 
any of the new features of body styling referred 
to above. Indeed, there are many other 
models which, in the competition of the world 
markets, may need to be redesigned. 

The high place accorded to Rolls-Royce and 
Bentley for their superb workmanship and 
finish is again plainly held. While little change 
in body design is to be noted on the Rolls-Royce 
models shown on the firm’s stand, one or two 
body makers have attempted to work in the 
standard Rolls-Royce radiator, with a smoothly 
contoured front and recessed headlamps. The 
Bentley models, like the Rolls-Royce, find a 
prominent place on many stands. It is of 
interest that on these two prominent British 
cars, the right-hand gear lever has on export 
models been replaced by a gear-control lever 
mounted on the steering column, with the bench 
type front seat we have already mentioned in 
connection with other British car designs. 


New Inner TusBE ARRANGEMENT 


Among the new tyre designs seen at Earl’s 
Court, mention may be made of the new 
‘“* Kagle”’ model of Goodyear tyre, which is 
wide and flat on its surface, and has notches 
cut in its surface to almost full tyre depth, 
which are claimed to open out and grip the 
road when the vehicle is braked. To increase 
safety, the tyre is fitted with a “ Lifeguard ”’ 
inner tube which consists of two air chambers 
and is shown for the first time. The chambers 
are inflated by a simple two-way valve, and 
the inner tube holds 60 per cent of the air 
capacity of the two chambers. Should a tyre 
blow-out occur, the outer chamber gives way 
immediately but the inner tube temporarily 
supports the tyre, enabling the car to be brought 
to a slow controlled straight-line stop. This new 
type of inner tube is only being made in one size, 
6-00-16, at present, but it will be made avails 
able for heavier vehicles, cranes and tractors- 
we learn, as production equipment become, 
available. , 

(T'o be continued) 


THE ENGINEER 


Sugar Beet Harvesting Machinery 


MONG the more important tasks now per- 

formed by the farmers of this country is 
the growing of sugar beet. Prior to the war a 
considerable acreage was being devoted 
annually to this crop, and a notable contribution 
was thus being made to sugar supplies, but in 
the war years and subsequently that acreage 
has naturally been extended in view of the 


matter with care and enthusiasm. They have 
studied American and Continental harvester 
practice, and the beet harvesting machines now 
being produced in this country compare very 
favourably indeed with their counterparts from 
overseas. 

On Thursday and Friday, October 21st and 
22nd, a demonstration of seventeen British and 


FiG. 1—-CATCHPOLE BEET HARVESTER 


country’s need to produce as big a proportion 
as possible of its foodstuffs. At the present 
time, therefore, it appears that the quantity 
of sugar derived from the beet crop is just about 
sufficient to meet the normal domestie sugar 
ration. This year, approximately 404,000 acres 
of land in Great Britain have been devoted 
to sugar beet, and although this is not the 
largest acreage on record, it represents a very 
considerable quantity, especially as the crop 
promises to be a good one. 

Over the years, the art of sugar beet cultiva- 
tion has been well developed by British farmers, 
with the assistance of experts attached to the 
beet sugar factories and agricultural research 
stations, but for a long period it has been 
customary for most, if not all, of each annual 
crop to be harvested by hand. Such an opera- 
tion has naturally required a sizeable labour 
force, as to obtain the best results the work 
needs to be completed as speedily as possible 
and cannot, in fact, be effectively extended 
beyond the period mid-September to early 
December. More recently, and especially since 
the war, a good deal of progress has been made 
with mechanical beet harvesting, though it 
cannot be said that this method of dealing with 
the crop has been by any means generally 
adopted in this country. Although last year 
there were 160 machines at work here at some 
time during the beet season, it has been esti- 
mated that not more than about 1-5 per cent 
of the total crop was harvested mechanically. 
However, it seems likely that that position is 
being improved upon this year, for it has been 
stated that over 500 machines are in use in 
the beet harvest which is now in full swing. 

The design and development of machines 
for harvesting sugar beet effectively and 
economically have presented agricultural engi- 
neers with many problems. Some idea of the 
nature of the task can be gained when it is 
recalled that a generally accepted figure for the 
‘** plant population ” of 1 acre of sugar beet is 
30,000. In developing machines suitable for 
handling such a crop, engineers have had to 
consider the matter of topping—removing the 
leaves and the crown—as well as lifting the 
beet, and, of course, as with all agricultural 
implements, the difficulties associated with 
clods, stickiness of the soil, stones and debris 
have not been easy to surmount. British agri- 
cultural engineers, however, with the aid of 
organisations like the National Institute of 
Agricultural Engineering, have tackled the 


foreign harvesters was given on the Marquess 
Townshend’s estate near Fakenham, Norfolk. 
There were also included, under working con- 
ditions, a number of loaders, dumpers and 
trailers specially suited to the handling of the 
harvested beet crop. The demonstration was 
admirably organised by the British Sugar 
Corporation and the National Agricultural 
Advisory Service, in conjunction with the 
Norfolk Agricultural Executive Committee, 
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last week. A similar demonstration was held 
last week at Uleeby, Lincolnshire. 


Bret Toppine anp Lirrinc Macurines 


In Fig. 1 there is illustrated the “ Cat«hpole » 
beet harvester, which was originally cd signed 
several years ago by the Catchpole Engineer; 
Company, Ltd., Stanton, Bury St. Edmunds, 


Fic. 3—-ROBOT BEET TOPPING UNITs 


and was awarded a Royal Agricultural Society's 
Silver Medal in 1939. With this machine the 
beet are worked one row at a time and are 
first of all topped, while still in the ground, by 
a topper unit which presses the leaves down 
and rides on the crowns of the beet, thus giving 
the correct height to the cutting discs. The 
topper is free to rise and fall in the frame of the 
machine and positions itself on each beet 
individually provided that the plants are not 
spaced at less than 9in apart in the row. The 
construction of this topper unit is such that 
the beet cannot be pushed over while being 
topped, and the cutter discs can be adjusted to 
enable the amount cut off each beet to be 
regulated to yin. The severed tops and leaves 
are cleared to one side of the row by a spinner 


FiG. 2—ROBOT BEET HARVESTER 


and it was attended by many hundreds of 
visitors both from home and overseas. The 
crop being harvested was a good one, although 
possibly the excellent weather conditions which 
prevailed and the consequent state of the soil 
assisted the performance of the harvesters. 
In what follows we describe some of the 
machines which were at work at Fakenham 


which is mounted behind the topper, and which 
is suspended in the frame of the machine in 4 
manner which makes it easily adaptable to 
the working conditions. The drive to the 
spinner is by.a single shaft and roller chain. 
The digger and elevator of the “ Catchpole ” 
harvester incorporate heat-treated steel lifting 
shares with renewable cast iron points, the alloy 
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eel arms carrying the shares being fully adjust- 
able for pitch and depth. The furrow slice 
fom tle digging shares is_received between an 
upper and a lower rod link elevator and 
jeep are gripped between flexible upper and 
jower elevators and are delivered to the 
knockers by which they are cleaned ‘and 
devated. The rod link conveyors are operated 
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Ltd., Sandridge, Herts, provides for “ two- 
stage” harvesting of sugar beet. For the first 
stage, there is a topping implement, comprising 
self-contained units which fit most ordinary 
hoe frames. The implement is lighter in draught 
than a wheeled hoe and the makers claim that 
two units mounted on one hoe frame can be 
quite conveniently handled. An _ illustration 
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Fic. 4—-JOHN DEERE 


by steel sprockets provided with teeth which 
are designed to prevent the conveyor being 
blocked by stones. The conveyor which delivers 
the beet into heaps at one side of the machine 
is brought into operation by a foot pedal, but 
should the operator forget to unload the con- 
veyor a safety clutch comes into action and 
prevents damage to the drive. The machine 
can be worked by any tractor equipped with 
power take-off, the drive being transmitted 
through @ universally jointed shaft to two 
separate gearboxes. One of these gearboxes, 
driving the topper and spinner units, is situated 
at the front of the machine, the second, driving 
the elevator and delivery conveyor, being placed 
towards the rear. Both gearboxes are of the 
totally enclosed oil-bath type. Safety slip 


Beet HARVESTER 


of the topping unit is reproduced in the engrav- 
ing, Fig. 3. Actually, the unit consists of parallel 
arms carrying a horizontal topping knife which 
is actuated for height by twin feeler discs. The 
operator guides the rolling discs over the crowns 
of the beet, the link motion compensating for 
variations in their height above the ground. 
There are adjustable link stops for controlling 
the relative depth of the topping knife to suit 
any particular requirements of the crop. 

As soon as a path has been cleared by side- 
raking the severed tops into windrows, the 
second stage of the “ Robot-Hilleshég ” system 
can begin. For this, a tractor-driven two-row 
harvester is employed which lifts the beet, 
cleans the crop and elevates it into a trailer. 
The machine, a photograph of which is repro- 





Fic. 5-MOREAU 


clutches are provided at three different points 
of the equipment in order to protect the 
mechanism ‘from overload should the machine, 
for any reason, get clogged up. Finally, by 
means of a rake which is fitted to the machine, 
the operator can clear the ground before the 
beet are delivered by the conveyor. 

The ‘ Robot-Hilleshég ” harvesting equip- 
ment which was at work at the Fakenham 
demonstration was originally developed in 
Sweden, and in its design special attention was 
paid to the fact that it had to work on heavy 
clay soil, This equipment, which is now being 
made in this country by Transplanters (Robot), 


BEET HARVESTER WITH ELEVATOR’ ATTACHMENT 


duced in Fig. 2, is equipped with divided shares 
which perform the actual lifting operation. 
Floating top conveyors then draw the beet 
on té the under conveyors, at the same time 
ridding the roots of freshly dug earth and 
breaking up the clods. The two under con- 
veyors drop the beet into the inclined cage, in 
which it is cleaned and elevated by a revolving 
skeleton screw. The lifting shares are inde- 
pendently steered by means of a left-hand 
control, and with his right hand the operator 
can regulate the digging depth by means of a 
handwheel. The harvester is equipped with 
semi-floating safety clutches, and is also fitted 
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with dirtproof, replaceable “‘Oilite” bearings for 
the conveyors, thereby ensuring constant 
lubrication. 

A machine that has been extensively used 
for beet harvesting in America, and which has 
been introduced into this country in recent 
years, is the “John Deere.” It was demon- 
strated at Fakenham by F. A. Standen and 
Sons, Ltd., St. Ives, Hunts, and is illustrated 
by the engraving, Fig. 4. The machine is 
mounted on a “‘ John Deere ”’ tractor and con- 
sists of a topping unit, a tops pick-up drum, 
tops conveying mechanism, lifting shares, and 
roots-conveying mechanism. The topping 
mechanism consists of a multiple-disc feeler 
connected through variable linkage to a 
stationary horizontal knife. Trimming coulters 
attached to the front of the tractor straddle 
the row being harvested and loosen the ‘earth 
on each side of the beet, and the next operation 
is that of the “‘ feeler ” wheels, which, in effect, 
adjust the position of the stationary knife 
in relation to the crowns of the beet. As soon 
as the tops have been cut, they are picked up 
by fingers on a drum situated directly behind 
the knife and carried up on to a slatted-chain 
conveyor which can be adjusted to deliver them 
in windrow to either side of the machine. The 
topping mechanism and conveyor are situated 
just behind the front wheels of the tractor. 

The lifting unit includes two shares and a 
pair of rotating skeleton wheels which throw 





Fic. 6—SUN MECHANICAL CART] 


the beet—and any soil lifted with them— 
on to a short elevating conveyor, shown in the 
engraving immediately behind the rear wheel 
of the tractor. It should be added that, under 
suitable working conditions, much of the soil 
adhering to the beet is shaken off by the action 
of the skeleton wheels and the elevating con- 
veyor. From the elevating conveyor the beet 
pass to a horizontal potato-chain conveyor 
which can be swung to deposit the produce 
of as many as eight rows in one windrow. 

Among the Continental equipment which was 
at work at Fakenham were the “‘ Hesselager,”’ 
‘*Mern”’ and “ Roerslev” beet harvesters, 
which have been produced by three Danish 
agricultural engineering firms, and the “ Caby,”’ 
“GS.” “Ruhimann” and “Moreau” 
machines, all of which have been designed and 
built in France. The “‘ Moreau” harvester, 
shown in Fig. 5, was being demonstrated by 
W. R. Ford and Son, Salhouse, Norwich, and is 
a two-row tractor-driven topper and lifter which 
runs offset into the crop so that the roots are 
not disturbed by the passage of the tractor 
wheel. The topping is done by a single power- 
driven inclined dise knife for each row, each 
disc having above it a set of small rotating tines 
to move the tops aside. A “ feeler” which 
precedes the topping unit is a small power- 
driven track running slightly faster than the 
forward speed of the machine in order to hold 
the beet against the topping disc. 

Two clearing dises are followed by the twin 
shares which lift the beet from the ground by 
@ squeezing motion. ‘A series of eight rollers, 
consisting of fingers having a knocking action, 
then clean the beet and elevate them to a cross 
conveyor, which is an endless rubber belt 
running in a trough. It carries the harvested 
roots along to a series of gates which enable 
them to be windrowed. If it is desired to load 
the beet directly into a vehicle alongside the 
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‘harvester, a loading elevator can be fitted in 
place of the conveyor. The “‘ Moreau ” machine 
is mounted in a solid channel steel frame, with 
a single wheel in front for steering and two 
adjustable wheels at the rear. Where necessary, 
the shafts are mounted on ball bearings, and 
five protective slip clutches have been provided. 

In addition to the machines described in the 
foregoing, there were three other beet harvesters 
of British design and manufacture taking part 
in the demonstration at Fakenham. They were 
the “Salmon” harvester, made by John 
Salmon Engineering Company, Ltd., Dunmow, 
Essex, and described in THE ENGINEER on 
July 9th; the “ Mimns” lifter-loader, con- 
structed by Minns Manufacturing Company, 
Ltd., Oxford, and the ‘ Murray ” harvester, 
made by Elstree Engineering Company, Ltd., 
82, Brewery Road, London, N.7. 


Beet-Loapine EQuIPMENT 


It is not possible within the scope of this 
article to make much more than passing refer- 
ence to the various items of equipment which 
have been devised or adapted for the collection, 
loading and transport of harvested sugar beet 
from the field. An example of the equipment 
now being used for this part of beet harvesting 
operations is the pneumatic-tyred mechanical 
cart, made by Sun Engineering (Crowle), Ltd., 
Crowle, Lincs, and illustrated in the engraving, 
Fig. 6. It is a self-propelled, three-wheel tipping 





FiG. 7—-WOLSELEY ELEVATOR 


cart, powered by a Ford 10 h.p. industrial 
engine with directly attached gearbox. The 
vehicle is steered by a single front wheel, with, 
if necessary, the use of independent brakes on 
the rear wheels. The body has a capacity of 
approximately 2 cubic yards, and is pivoted on 
the weight-carrying axle of the rear wheels. 
It is tipped by four pads carried on the body 
being pressed on the inner side of the tyres while 
the vehicle is slowly reversed. Incidentally, the 
body is easily detachable, so that the power 
unit can be employed for towing and operating 
other farm implements. 

An elevator which can be conveniently 
adapted for loading sugar beet into railway 
wagons was shown at the demonstration by 
the Wolseley Sheep Shearing Machine Company, 
Ltd., Witton, Birmingham. A 12ft model, 
shown in Fig. 7, is considered the most suitable 
for beet handling. The welded steel frame is 
carried on two pneumatic-tyred wheels and, 
at the loading level, on a sheet-steel roller, 
and the elevator is hinged at the base and sup- 
ported by chains from angle-iron uprights on 
the frame. The bed of the elevator is of sheet 
steel and T-iron slat plates are attached to the 
malleable link conveyor chains. The height of 
the elevator may be adjusted by controlling 
the length of supporting chain on a hand winch, 
and for sugar beet @ special hopper, 6ft 6in 
wide, is provided. A 1% h.p. engine, situated 
under the elevator, drives the conveyor, the 
drive from engine to gearbox being by means of 
a shifting belt working on fast and loose pulleys, 
so that should the elevating bars become jammed 
by any obstruction, the belt will slip before 
any part of the transmission breaks. 
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Some Operating Experiences 
with High-Pressure Steam 
Power Plant* 


By W. N. G. CLINCH, M.LE.E.t 
No. I 

BETWEEN the years 1938 and 1944 the 
Northmet Power Company placed in commis- 
sion four high-pressure steam power plant in- 
stallations, comprising 50-MW and 60-MW units 
at Brimsdown “‘ A” and “ B”’ power stations, 
respectively, operating on the 1900 lb per 
square inch, 930 deg. Fah. reheat cycle, and 
two 32-MW non-reheating units at Willesden 
power station, operating at 1300 lb per square 
inch and 950 deg. Fah. 

These cycles were selected for the respective 
sites from considerations of coal cost and of 
circulating water make-up facilities, both 
stations relying upon railborne coal supplies 
and operating with cooling towers. The 
capacity and design of the plant were largely 
determined by the available space, existing 
buildings being utilised to accommodate the 
new machines and their auxiliaries as far as 
practicable. 

Theoretical Comparisons of High-pressure 
Cycles.—In Figs. 1 and 2 the ideal temperature- 
entropy diagrams of the cycles considered by 
the company are shown, and, for the sake of 
clarity, these have been separated into two 
groups. Fig. 1 shows the 315 lb per square 
inch, 750 deg. Fah. cycle in operation at 
Brimsdown “B” since 1928, and, superim- 
posed, the “standard” 600 Ib per square 
inch, 850 deg. Fah. cycle, and the 1900 Ib 
per square inch, 930 deg. Fah. reheat cycle 
adopted for Brimsdown “A.” In Fig. 2, 
the three high-pressure cycles are compared, 
namely: the 1900 Ib per square inch, 930 
deg. Fah. cycle shown in Fig. 1, together with 
the modification of this cycle adopted for Brims- 
down “B” and the 1300 lb per square inch, 
950 deg. Fah. cycle subsequently employed at 
Willesden. 

Table I sets forth the calculated ideal cycle 
efficiencies corresponding to Figs. 1 and 2, 
together with the turbine manufacturers’ 
guaranteed efficiencies, all figures relating to 
normal economic rating. The table reveals 
several features which will be touched upon 
later. 


Briruspown ‘“‘A”’ Power STATION 


The Loeffler Boiler—Studies of various 
high-pressure plants in operation on the Con- 
tinent led to the decision to adopt for the 
pioneer plant at Brimsdown “A” the 1900 Ib 
per square inch, 930 deg. Fah. reheat cycle. 

Two units were accordingly placed on order 
with the Mitchell Company, each having a 
normal output of 175,000 Ib of steam per hour, 
with a continuous maximum rating of 210,000 
Ib per hour, conditions at the boiler stop valve 
being specified at 2000 lb per square inch gauge 
pressure, and 940 deg. Fah. temperature. 
The decision was taken to adopt chain-grate 
stokers with standard grit arresting plant 
incorporated with the induced-draught fans. 

The generating plant was designed for a 
total output of 3aMW at continuous maximum 
rating, the primary turbine being rated at 
19MW, and the condensing unit at 34MW. 
These outputs include the 1650-kW house 
alternator coupled to the primary alternator, 
and the two 1050-kW d.c. generators driven 
through gearing from the low-pressure alter- 
nator shaft, these latter being associated with 
the unified boiler control system. The voltage 
of generation is 33kV in both main alternators. 

A full description of this pioneer high-pres- 
sure installation and its many novel auxiliary 
features appeared in the technical presst 
shortly after its commissioning in December, 
1938. 

Briuspown “B” Power StaTION 

Modifications from the “A ” Station Design.— 
Cénditions at the company’s Brimsdown “ B ”’ 

* Abstract. Paper, Joint Meeting, Institution of 
Mechanical Engineers and Institution of Electrical Engi- 
neers, London, October 29, 1948, 

+ Divisional Controller, Eastern Division, 
Electricity Authority 

t Encrverr, CLXVII, 643, 674.—Ep. Tue E. 
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station were favourable to the installation of 
second plant operating at continuous Maximum 
rating at this optimum intermediate preggy,, 
and in view of the promising features of the 
design @ direction was received in 1:38 fron, 
the Central Electricity Board to instal 8 
60-MW compound unit at that station. Q,. 
culations showed that in coal con umptio, 
per unit generated a further economy of nearly 
2 per cent above the “A” station fi-ure wa, 
to be expected and a further reduction of thy 
order of 7 per cent in circulating water require. 
ments. 

Operating data from the pilot plant was no; 
yet available in the design stages of this secong 
installation, and in essential features the plan, 
was similar to that installed at “A ”’ station. 
The live steam reheater was, however, is. 
pensed with—subsequent experience showed 
this to be redundant at “A” stati on—anq 
a modified drive was adopted for tho steam. 
cireulating-pump unit. At “A” station this 
was driven by an independent turbine ‘deriving 
steam from the high-pressure set exhaust and 
itself exhausting into the de-aerator formi 
part of the low-pressure turbine condensate 
circuit. At “B”’ station the d.c. gonerator 
associated with each boiler unit was coupled 
through gearing to the shaft driving the steam 
circulating pump, the turbine being a self. 
contained condensing unit taking steam from 
the exhaust of the high-pressure set. Theo. 
retical considerations suggested a thermo. 
dynamic loss of approximately 0-2 per cent 
in overall thermal efficiency from this modifi. 
cation, which, however, was adopted mainly 
from practical considerations, to render pos. 
sible the operation of the high-pressure boilers 
and turbine apart from the condensing set. 

Turbo-Alternator Plant.—The primary tur. 
bine in this installation was rated at 17-65MW. 
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. —— Brimsdown “B” (original station). 
ciency 38-74 per cent. 
------- 600 lb per sq in cycle. Efficiency 43-48 per 
cent. 


Fic. 1—Ideal Steam Cycles 








down “A.” Efficiency 48-62 per —_ 
Effi- 


The condensing set drives an alternator of 
39-19MW at continuous maximum rating, 
and the direct-coupled house alternator of 
1400kW. The two d.c. generators are each 
rated at 1035kW. The voltage of generation 
is 33kV, in both main alternators. At con- 
tinuous maximum rating the reheat pressure 
is 315 lb per square inch (gauge), which is 
the operating pressure of the existing plant 
in the station, Consequently, in the event of 
the high-pressure boilers being out of commis- 
sion, the condensing turbine can be operated 
in conjunction with the existing boiler plant. 
On the other hand, with the condensing tur- 
bine out of commission, the high-pressure 
plant can exhaust into the existing low-pressure 
turbines. 

Boiler Plant—Each of the two Loeffler 
boilers was specified to have a normal economic¢ 
rating of 200,000 lb of steam per hour and 4 
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gontinuous maximum rating of 250,000 Ib 
per hour. Boiler stop-valve conditions, as at 
“A” station, were 2000 lb per square inch 
(gauge) pressure, and 940 deg. Fah. 

From considerations similar to those in the 
ease of the Brimsdown “A” station, stoker 
fring was adopted for this second installation. 


WILLESDEN PowER STATION 
General Considerations—The temperature- 
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79-22 per cent of the ideal — efficiency can 
be achieved, as against 75-95 per cent and 
76-39 per cent of the “A” and “B”’ station 
reheat-cycle efficiencies, respectively. The 
manufacturers were accordingly able to guaran- 
tee a turbine-room efficiency fractionally higher 
than that guaranteed for the optimum 1900 lb 
per square inch, 930 deg. Fah. reheat cycle. 

A ited extension of both turbine room 
and boiler-house to the south of the existing 


Taste I.—Comparison of Steam Cycles 














1 2 3 4 5 
Steam conditions and efficiencies at normal 
economic rating Brimsdown | Brimsdown 
Brimsdown Willesden vee a bie 35 
eh Pee “ Standard " high- high- high- 
low-pressure pressure pressure pressure 
Steam pressure - at penny: -turbine stop 
valve, Ib/sq in (g.) ~- —- oa 1900 1900 
Steam temperature at primary- turbine stop 
valve, deg. Fah. _ — -- 930 930 
Steam pressure at condensing turbine stop 
valve, Ib/aq in (g.) 315 600 1300 160 239 
Steam temperature at condensing. turbine 
stop valve, deg. Fah. . 750 850 950 810 820 
Vacuum at condensing. turbine ” exhaust, 
inches of mercury 28-7 28-7 28-7 28-7 28-7 
Feed tem ture after | final "feed-water, 
heater, deg. Fah eee ee 1050: een 255 340 340 350-5 362 
Ideal cycle efficiency, per cent : 38-74 43-48 47-56 48-62 49-235 
Guaranteed the: ciency, per cent 30-73 34-57 37-68 36-93 37-61 
Percentage of ideal oes e wrrgtins guest 
teed, per cent ee 79-32 79-51 79-22 75-95 76-39 
Relative fuel consumption 1-0 0-889 0-816 0-832 0-817 
Relative steam consumption .. 1-0 0-942 0-840 0-819 0-778 
Relative circulating water quantity 1-0 0-828 0-703 0-793 0+ 739 
Dryness fraction at turbine exhaust ... 0-906 0-895 0-869 0-967 0-956 




















entropy diagrams reproduced in Fig. 2, to- 
gether with the data set forth in Table I, 
afford comparisons between the two 1900 Ib 
per square inch, 930 deg. Fah. reheat cycles 
adopted at Brimsdown “A” and “B,” re- 
spectively, and the 1300 lb per square inch, 
950 deg. Fah. non-reheat cycle. In the latter 
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— Brimsdown “ A."’ Efficiency 48-62 per cent. 





eo e- Brimsdown “‘ B,”” Efficiency 49-23 per cent. 
-—— Willesden. Efficiency 47-56 per cent. 


FIG, 2—Ideal Steam Cycles 


cycle the adoption of the higher steam inlet 
temperature results in a wetness fraction at 
the turbine exhaust, approaching the maxi- 
mum value permissible in regard to erosion 
of the leaving blades of the turbine, but for 
which, nevertheless, satisfactory provision can 
be made in the design of the final stages. The 
circulating-water requirements are in conse- 
quence appreciably reduced, being approxi- 
mately 11 per cent less than for the Brimsdown 
“A” eycle (Table I, column 4) and nearly 
5 per cent less than for the Brimsdown “ B” 
cycle (column 5). The economy ‘resulting from 
the elimination of the reheater circuit is, 
however, of interest. It will be noted that the 
turbine manufacturers’ guarantees show that 





buildings permitted a scheme to be 
comprising ultimately three 32-MW sets and 
eight 150,000 lb per hour boilers. 

Boiler Plant.—In 1939 a direction was 
received authorising the installation of two 
32-MW sets and ancillary plant. 

Contracts were accordingly placed with the 
International Combustion Company for two 
Cantieny natural-circulation boilers, and with 
John Thompson Water Tube Boilers, Ltd., 
for three boilers of the La Mont type. All 
five boiler units were specified for a normal 
economic rating of 120,000 lb of steam per 
hour with a continuous maximum rating of 
150,000 Ib per hour, the boiler stop-valve 
conditions being 1400 lb per square inch 
(gauge) and 960 deg. Fah. As at Brimsdown 
and for the same reasons, stoker firing was 
adopted, together with unified boiler control 
for the auxiliary system, the associated d.c. 
generators being driven through gearing from 
the main alternator shaft. 

The high degree of superheat necessitated 
close attention to the temperature control 
and, on all five boilers, surface type desuper- 
heaters were installed between the primary 
and secondary superheater banks. 

Turbo-Alternator Plant.—The contract for 
the first machine was placed with the Metro- 
politan-Vickers Electrical Company, and for 
the second with the English Electric Company. 

The 32-MW continuous maximum rated 
output of each main turbine comprises a 
30-MW main alternator output, plus 2-MW 
auxiliary works power including one 700-kW 
house alternator and the two d.c. generators, 
each rated at 635kW, and associated with the 
two boilers supplying the set. The voltage 
of generation in both main alternators is 
33kV. 

The condensate and feed-heating circuit 
closely follows that adopted for the Brimsdown 
plants. 

(To be continued) 


oa 
Possilpark Facto 
Fibreglass, Lt 

On October 25th a new factory for the manu- 
facture of glass yarn was opened by Fibreglass, 
Ltd., at Possilpark, Glasgow. 

The development of glass fibre products in 
this country began at the Firhill Works of 
Chance Brothers, Ltd., at a moment in the 
depression of the early ‘thirties, when the out- 
look was far from encouraging for a new process. 
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Glass silk, as it was then called, was produced 
from ceramic melting furnaces by drawing the 
glass from the furnace on to large revolving 
drums. The early glass fibres were spread out 
by hand and treated with binders, surface- 
coated with various agents or encased in a 
natural textile cloth. 

In 1938 Pilkington Brothers, Ltd., joined 
Chance Brothers, Ltd., in the new industry. 
Hand production methods were proving un- 
equal to the demand, and a decision was taken 
to produce in bulk. A furnace for the pro- 
duction of finer fibre was built at Firhill and 
began to operate in 1939. This new process 
produced a material different in texture from 
the original glass silk, which was known as 
An important development now took place. 
** Bat wool.” 

Bat wool forms the basis of many insulating 
materials. It is fabricated into rigid sections 
for steam pipe insulation, quilt for sound 
deadening in factories and houses, resin-bonded 
for special thermal applications, bitulac-bonded 
for refrigerator insulation and wired mattresses 
for boiler insulation. A paper-like product 
called “staple tissue” is used for protecting 
underground steel pipes in oilfields. The manu. 
facture of all these materials is now concen- 
trated at the works of the company at 
Ravenhead, St. Helens. 

As a direct offshoot from the production of 
glass silk another development took place at 
Firhill. This was the production of a con- 
tinuous glass fibre that could be treated in most 
ways as a textile yarn. The initial production 
involved six continuous filament producing 
units and six more were added in 1939. 


PosstnPaRK Factory 


With the outbreak of war, more space had to be 
found for the production of continuous filament 
glass yarn to meet the rising demand, and a 
factory site at Possilpark was purchased in 
1941. Building at Possilpark began in 1946. 

The new factory has been built on only part 
of the Possilpark site, and alongside it the old 
factory is still running until its plant can be 
transferred to the new building. The extension 
is a three-storey building, with a total floor 
area of nearly 100,000 square feet. At 
present only twenty-four furnsces have been 
installed, but furnaces from Firhill will shortly 
be transferred. The furnaces work con- 
tinuously, and most of the men are on a four 
set-shift system. 

THE PROCESS 


Continuous filament yarn begins as marbles of 
glass, made from special compositions to suit 
the needs of the customer. The marbles are 
made at St. Helens. 

Each unit on the plant consists of a furnace 
(made of platinum) and a winder. The marbles 
are fed into the furnace, which is heated elec- 
trically. The winder, with its drum revolving 
at several thousand revolutions each minute, 
draws the molten glass from the 100 holes in 
the platinum furnace. The speed of drawing is 
about 70 m.p.h., and this determines the thick- 
ness of the filaments of glass. 

One of these marbles weighs a third of an 
ounce. It produces about 100 miles of single 
fibre, but as 100 of these are combined into a 
primary strand of filament, the rate of pro- 
duction is about a mile of yarn from each 
marble, and this takes rather less than a 
minute. The final strand of 100 fibres is about 
the thickness of a human hair. The yarn is 
collected on small paper tubes, each holding 
about 50z of filament—a length of about 
7 miles. 

From the furnaces the filament goes up to 
the first floor of the new building. Most of the 
machinery is standard equipment for textile 
spinning. The tubes of filament, as they come 
up from the furnaces, are first received by the 
twisting section, where they are unwound on to 
bobbins to give a one, two, three or five-ply 
yarn. The bobbins of yarn are then taken to 
the doubling section and there the finished yarn 
is constructed by plying two, three and more 
twisted yarns together in the reverse direction 
to the twisting process. In the winding section 
the yarn is wound on to cones and tubes ready 
for dispatch. 
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THE IRON AND STEEL BILL 


PROBABLY, unsatisfactory though it proves 
to be on close examination, no better 
method of nationalising the iron and steel 
industry could have been devised than that 
which the Government proposes to adopt 
under the terms of the Iron and Steel Bill 
published last week. For the Bill leaves 
the companies that are to be taken over in 
undisturbed possession of their existing 
names, thus preserving the goodwill that is 
attached to those names ; it leaves the present 
directors, at least for some considerable period 
extending well beyond vesting day, in charge 
of the destinies of each individual firm ; and 
nothing is done immediately to hinder the ex- 
isting competition between the various firms 
concerned. Were we Socialists of the milder 
sort, convinced that nationalisation was 
essential, but aware, from some knowledge 
of the structure and working of the industry 
how difficult it must be to bring about a 
change of ownership without undue disturb- 
ance of production, we should feel disposed to 
congratulate those who drew up the Bill 
upon their skill. But, in fact, we are not at 
all impressed by that doctrinaire Socialism 
that belieyes all basic industries should be 
brought under public ownership. We see 
no reason to suppose that nationalisation 
must necessarily improve the efficiency with 
which the industry operates; or stimulate it 
to an even higher productive effort than it is 
now making; or cause it to provide for its 
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workpeople a greater security of employment; 
or improve its relations with those industries 
which it supplies. We see, indeed, no positive 
advantages to be gained by the nationalisa- 
tion of an industry whose rate of production 
under private ownership has reached a level 
well above the target set by the Govern- 
ment, and whose history over the last very 
many years reveals a condition of quite 
unusual harmony between managements and 
men. Quite the opposite! Rather do we 
see as a consequence of nationalisation the 
possibility of severe disadvantages for the 
industry itself through that loss of flexibility 
and reduction of initiative inseparable from 
the existence of centralised control; and, 
furthermore, a danger to the engineering 
industry, which is so dependent upon ade- 
quate supplies of iron and steel, that its free- 
dom to control its own affairs may be impaired 
by the fact that it must draw its raw material 
from a monopolistic Corporation heavily 
influenced by the Government. More- 
over, we doubt whether the men themselves 
will relish the consequences of the indirect 
influence likely to be exerted by the Corpora- 
tion upon relationships between manage- 
ments and workers. 

Nor, even if objection to the Bill on the 
broader grounds of general principle be 
disregarded, is it at all difficult to criticise 
the measure in greater detail. Though those 
who drafted the Bill can be congratulated on 
the simplicity of the definitions which decide 
the position of the dividing line between 
those firms which are and are not to be 


' brought under the control of the British 


Steel Corporation, engineers and others are 
not likely to study with satisfaction the 
capricious, unreasonable and jagged-edged 
line that results. The English Steel Cor- 
poration, for instance, is to be nationalised ; 
Vickers, Ltd., its parent company, is not ; 
some of the firms making tool steels will be 
nationalised ; some will not be. The engi- 
neering end of a vertically associated group 
of concerns will be brought under the control 
of the Corporation. Separate firms making 
similar things will not be. Dorman, Long and 
Co., Ltd., is numbered amongst those to come 
under control. Competing structural engi- 
neering firms such as the Cleveland Bridge 
and Engineering Company, Ltd., and Sir 
William Arroll and Co., Ltd., will not. 
Inevitably, under the terms of this Bill, many 
privately owned engineering and other con- 
cerns are going to find themselves, if the Bill 
becomes law, competing with similar concerns 
that will have at call the whole backing of a 
powerful Corporation behind them. More- 
over, usually, it will be from firms within 
that Corporation’s control that they will 
have to draw their supplies of raw material ! 
There is, it is true, provision in the Bill that 
the Corporation may, if it so desires, ‘‘ hive 
off ” certain concerns back to private owner- 
ship. ‘But even if the likelihood of its doing 
so is not regarded as remote, it is quite 
certain that no such action could be taken 
until the months and years have passed 
during which the Corporation will be organis- 
ing its relationship with its subsidiaries and 
deciding upon its policies. 

What, then, are the arguments for the 
adoption of a policy against which so much 
can be advanced? ‘There are those, for 
instance, of the men employed in the industry. 
To quote from a recent article by the General 
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Secretary in Man and Metal, the organ of the 
Tron and Steel Confederation, “The workers 
in the industry do not want again to see q 
return of the days when for weeks and months 
on end there was no work for them; when 
two or three days were a normal week’s work 
spreading over a term of years ; when plants 
shut down without very much regard for the 
social consequences.... Unemployment 
may come again,... under the impact of 
adverse economic conditions it is only 
natural that the shareholders must be mr 
first consideration of a privately owned 
industry, ... the steelworker believes that 
under public ownership the readjustments 
[to meet depression]... will be handled 
with a greater sense of social obligation and 
responsibility.” It is significant that the 
Tron and Steel Confederation first formulated 
the demand for nationalisation in 1931, a 
year of dark and deepening depression. 
Somehow, it seems to be felt by wage. 
earners within the industry, nationalisation 
must necessarily be a means of lessening the 
danger of unemployment! But in face of a 
worldwide depression which reduced the 
demand for iron and steel far below produc. 
tive capacity, how could the Corporation, any 
better than privately owned industry, avoid 
the needs to close down certain works, to 
throw men out of employment and to place 
others on short time? Nor can the substi- 
tution of the State for the shareholders 
make any difference. For it is the rate of 
production, not the amount of money dis- 
tributed in dividends, that settles how much 
employment shall be available ; and the rate 
of production is determined by the demand 
alone, a factor outside the control of the 
industry. Those are facts which no change 
in the ownership of the industry can alter, 
however much the men may resent their 
existence. It is further argued that between 
the wars the industry, for the benefit of the 
shareholders and without consideration of 
the men, wickedly pursued a policy of re- 
stricting output and maintaining prices high 
enough to allow even the least efficient pro- 
ducers to make a profit. But what other 
course could the industry have followed under 
the then reigning economic circumstances ! 
For it was not the fault of the iron and steel 
industry that Governments during that 
period, including a Labour Government, 
pursued a mistaken economic policy that 
condemned all export industries (not the 
iron and steel industry alone) to the experi- 
ence of almost continuous depression. Nor 
can it be imputed as a fault of the industry 
that even amongst economists themselves 
(Keynes was a voice crying in the wilderness) 
the mistake went unrecognised. Could a 
nationalised industry have done any better 
in such circumstances’? Would it not, like 
the privately owned industry, have regarded 
the times as unfavourable for expansion ! 
Can it be believed that it would have had the 
strength of mind to adopt a policy of con- 
centrating production only on the more 
efficient plants, leaving the less efficient to 
close down, with all that such a policy implies 
in the infliction of mass unemployment, 
apparently capricious, upon certain areas ! 
Even were the Corporation to propose such @ 
policy, would a Minister, aware of the effect 
upon the electorate of adopting it, permit the 
Corporation to pursue it ? 

Under the, present refreshingly stimulating 
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gonomic conditions the iron and _ steel 
industry, under private ownership, is as eager 
to modernise its plant and expand its produc- 
tion as any Government could desire it to 
be. Yet in carrying out that work it has 
again come under the fire of its critics. 
Undoubtedly the factor that ought on purely 
economic grounds to rule the siting of new 


’ works or the extension of old ones is that the 


place chosen should be one where costs of 
production will be least. In the longer run, 
inhuman though it may seem, it may be pre- 
ferable to close down old works unsuitably 
sited, leaving an area, once active, desolate 
and derelict, and to build elsewhere new 
works for more efficient production. But it 
is not an easy policy to follow. For existing 
firms naturally desire to see extensions to 
existing works rather than the erection of 
new works elsewhere. Nor can directors, 
who are far more humanly concerned for the 
welfare of their employees than many 
Socialists give them credit for, be wholly 
deaf to the appeals of local authorities that 
work should not be taken away from their 
areas. Moreover, the Government itself has 
recently been using its powers to persuade 
industries, new and old, to set up or extend 
works in the Development Areas rather than 
elsewhere, areas in which on simple economic 
considerations alone it may not be really 
desirable to site them. How, then, can it be 
expected that the proposed British Steel 
Corporation, a body more easily influenced 
by the Minister than the existing Federation, 
can do any better than private industry in 
choosing economic sites for the works of its 
subsidiaries? It seems to us more likely 
that the Corporation will yield too easily to 
the desires of a Minister who, however well 
he may be informed on the needs of distressed 
areas, is likely to be far less aware of the 
technical reasons why steel and iron works 
ought to be sited in other places. The 
Minister, moreover, is far more open to the 
influence of merely political considerations 
than is a private company or the British Iron 
and Steel Federation. It is sufficiently 
unfortunate that the future of this basic 
industry of iron and steel production will 
now have to be decided by an electorate by 
far the greater part of which can have no 
conception of the real factors involved and 
which will, therefore, have to make its deci- 
sion at the next General Election, due in 
1950, upon political grounds alone. It would 
be still worse if political considerations con- 
tinued to influence the policies of the industry 
thereafter. Yet that danger is not wholly 
remote. For under the terms of the Bill the 
Minister is given considerable powers to 
direct the Corporation as to what its general 
policy should be. 

There is in our view only one ground upon 
which the Government can find any sure 
support for the policy represented by the 
Bill. It is, perhaps, true—it is certainly an 
arguable point—that the interests of the 
shareholders in an industry need not, at all 
times as the advocates of complete laisser- 
faire contend, necessarily coincide with those 
of consumers and the community at large. 
But does the possibility of a clash of interest 
justify the extreme policy of dispossessing the 
shareholders, the setting up of a powerful 
monopoly and the entry, albeit indirectly, 
of the Government into an export _busi- 


_ hess, with all that such actions may well 
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imply in the disturbance of the industry, 
loss of flexibility, reduction of initiative, 
undesirable competition between publicly 
owned and privately owned firms and 
threat to the liberty of action of other 
industries dependent upon iron and steel 
products as raw material? Is there no other 
way of preventing a conflict of interest ? No 
doubt many Socialists will assume that there 
is no other way, being convinced as an 
article of belief beyond argument that 
nationalisation must be good and that the 
influence of shareholders must be bad. But 
those with minds more open to rational 
argument may well ask whether Govern- 
ments are so constituted as to be really fitted 
to interfere even indirectly in the policies of 
industry, and more particularly of an industry 
of such complexity, open to world-wide com- 
petition. They may consider, as we do, that 
a Government best does its job when it 
endeavours to ensure that economic con- 
ditions prevail which positively encourage 
industries to expand and become more 
efficient ; and when it restricts more direct 
interference to the mere formulation of 
“rules” under which industry shall operate 
for the benefit of the community and share- 
holders alike. The first of those jobs is 
universally recognised to be the business of a 
Government. The second could surely be 
performed by such a body as the still tempo- 
rarily existing Iron and Steel Board, upon 
which consumers, managements, and men are 
represented and through which the Govern- 
ment, acting as the representative of the 
community, can and does bring its influence 
to bear upon the industry. 





Obituary 
FREDERICK HOWARD LIVENS 


FREDERICK Howarp LIVENS was an engi- 
neer of the older generation, but widespread 
regret will be felt by engineers in general at 
the news of his death, following a short 
illness, which occurred at St. Andrew’s Hall, 
Droitwich, on Saturday, October 30th, in his 
ninety-fifth year. He was chief engineer of 
Ruston, Proctor and Co., Ltd., and latterly 
of Ruston Hornsby, Ltd., of Lincoln. 

He was born in 1854 and entered the engi- 
neering industry of Lincolnshire in 1869, 
when he was articled to Marshall, Sons and 
Co., Ltd., of Gainsborough. In the next six 
years he went through the shops and spent a 
year in the drawing-office, and in the same 
period he furthered his scientific knowledge at 
a private school in Leicester. During his 
pupilage at Marshall’s he took a Whitworth 
Scholarship, one of the youngest competitors 
of the year, but as the rule for holding the 
scholarship then involved a yearly com- 
petitive examination in all subjects, including 
shop work, in order to apportion the extra 
emoluments given, he resigned the scholar- 
ship in 1875 and spent a further year in the 
drawing-office at Marshall’s. 

In 1876 he left Gainsborough for Lincoln 
to take charge of the drawing-office of 
Ruston, Proctor and Co., Ltd., a small firm 
then employing about 700 hands. Mr. Livens 
remained, with the firm and helped to increase 
the size of its works and enlarge its output. 
He was employed on the design and con- 
struction of agricultural and stationary steam 
engines and he built Corliss engines of 800i.h.p. 
drop valve engines, and also large pumping 
machinery for Egypt. He became chief 
engineer in 1897, and in 1899 he was made a 
director of the firm. It will be recalled that 
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in 1896 he took a strong and active interest 
in the development of the oil engine. Not- 
withstanding the limitations imposed by 
the Akroyd-Stuart patents, he was respon- 
sible for developing an efficient oil engine and 
finally raised the compression pressure to 
about 280 1b, a departure from the general 
practice of that time. Some engines of that 
period are still in regular service. He was 
interested in the use of the metric system, 
and in 1895 he gave a paper on “‘ The Advan- 
tages of the Metric System Compared with 
British Weights and Measures” to the 
Cleveland Institution of Engineers. In 1918 
the firm of Ruston, Proctor and Co., Ltd., 
combined its business interests with those of 
Richard Hornsby and Sons, Ltd., of Gran- 
tham, to form Ruston and Hornsby, Ltd., of 
Lincoln and Grantham. Later, the firm 
became associated with Ransomes, Sims and 
Jefferies, Ltd., of Ipswich. 

In 1920 the Institution of Mechanical Engi- 
neers held its summer meeting at Lincoln, 
under the presidency of the late Captain H. 
RiallSankey. Atthose very successful meetings 





HOWARD LIVENS 


FREDERICK 


two papers were presented of which Mr. Livens 
was part author. They were “ Recent Ex- 
cavator Practice,’ written in collaboration 
with Mr. W. Barnes, in which the firm’s 
development of excavating machinery was 
reviewed, covering the period from 1885 to 
1920 ; and another on ‘Some Lincolnshire 
Oil Engines” in which he gave a full 
account of the early work of Akroyd- 
Stuart and the engines built by Richard 
Hornsby and Sons, Ruston, Proctor and 
Co., Ltd., and Ruston Hornsby, Ltd., and 
made brief reference to the engines of Robey 
and Co., Ltd., and Marshall, Sons and Co., 
Ltd., thereby covering the principal Lincoln- 
shire oil engine builders. 

During those years Mr. Livens travelled 
extensively to acquire first-hand knowledge, 
and he paid extended visits to most parts of 
the world. During the 1914-1918 War he 
was responsible with his son, Captain Livens, 
D.S.0., for the invention and development of 
@ flamethrower, which was used on the 
Western Front, and he brought his mind to 
bear on war equipment developments for the 
Royal Engineers Special Company, and on 
work for the Navy and the Air Force. By 
1900 Mr.: Livens had already been appointed 
director of Ruston, Proctor and Co. In 
1929 he was made vice-chairman of 
Ruston and Hornsby, Ltd. 

In 1923 he retired from executive duties, 
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but for many years he continued to take a 
great interest in the development of the 
internal combustion engine, particularly in 
the engines of the company he had served so 
well for some fifty-five years. 

He was a valued member of the Institution 
of Mechanical Engineers and a member of its 
Council and many of its Committees. He 
was elected Vice-President in 1929 and served 
in that capacity until 1937, when he was 
made an honorary life member. He was also 
a member of the Institution of Civil Engi- 
neers and the Iron and Steel Institute, 

In addition to his professional duties, he 
found time to take an interest in local affairs, 
and was Sheriff of Lincoln in 1901 and Chair- 
man of the Education, Drainage and other 
Municipal Committees. He was Justice of 
the Peace of the city of Lincoln in 1912, and 
from 1912 to 1931 he was Chairman of the 
Governors of the Lincoln Municipal Technical 
School. 

Mr. Livens will long be remembered as a 
striking example of the sound, trained engi- 
neer, the like of which we so much need at 
the present time. He was a man of integrity, 
ability and charm, and his modesty and 
willingness to help others always inspired a 
feeling of confidence in those with whom he 
worked. His wise experience and knowledge 
as an engineer was always available, and his 
sound judgment had a way of straightening 
out difficulties. 


FREDERICK GEORGE DUNLOP 


SHIPBUILDERS and shipowners alike will 
learn with deep regret of the death, on 
Sunday, October 3lst, at his home, 8, Por- 
chester Gate, Bayswater, London, W.2, of 
Mr. Frederick George Dunlop, a member of 
@ well-known Belfast family and a director 
of Harland and Wolff, Ltd., of Belfast. Mr. 
Dunlop was a son of the late Mr. Samuel 
Dunlop, who was for many years the cashier 
of the firm. It was in 1901 that young 
Dunlop entered the drawing-office of the 
firm, and he rapidly gained promotion. He 
rose to an assistant managership under the 
late Mr. Thomas Andrews, and at a later 
date he was appointed ships’ finishing 
manager and eventually shipyard manager. 
He became a director of the company in 
June, 1935, and shortly afterwards he came 
to the London office of the company as 
general manager of the company’s repair 
departments at London, Southampton and 
Liverpool. For his national services in the 
1914-1918 War Mr. Dunlop was awarded the 
M.B.E., and in 1920 he was made an Officer 
of the Order. Mr. Dunlop was also the 
chairman of Heaton, Tabb and Co., Ltd., 
ships’ furnishers and decorators, of London 
and Liverpool. 


Letters to the Editor 


(We do not hold ourselves responsible for the opini of 
our corr ) 


ENGINEERS AND FARMERS 


Sir,—About the time of the Royal Show 
you published a letter of mine beseeching the 
designers of farm machinery to study the 
requirements of the small farmer. Particularly 
did I express the opinion that manufacturers 
who could produce small machines which would 
do one job well, which could be drawn by both 
horse and tractor, and sell at a reasonable 
figure, would find a ready market. 

It is gratifying to see that at Brigg this week 
such machines were exhibited. The prices of 
Danish sugar-beet harvesters range between 
£50 and £150, compared with the multi-purpose 
British and American machines, selling at 
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many hundreds of pounds. The Agricultural 
Correspondent of the Yorkshire Post lauds the 
small, horse-drawn Danish sugar-beet harvester. 
It is idle to presume but pleasant to think 
that these machines are the direct outcome 
of my plea. 

Is it idle to presume—it is certainly pleasant 
to think—that machines will be designed for 
taking into the byre, loaded up and taken to 
the field for spreading the dung?  Light- 
weight hay-balers which will automatically 
throw out 1 cwt bales, pocket editions of the 
Combine Harvester, or better still a thresher 
which can pick up the corn cut by the grass 
cutter and left in windrow? Before this can 
be done properly, short-strawed varieties of 
cereals would have to be evolved. 

Let me emphasise once again that farmers, 
although they are becoming more machine- 
minded, due to the influence of their sons, 
are notoriously bad mechanics. Thus, lubri- 
cation should obtain by grease nipples wherever 
possible, for oil and lime, or oil and earth and 
straw make poor lubricants. Moreover, gears 
should be enclosed and axles be beyond the reach 
of grass and straw, which wraps itself round 
moving parts whenever possible. Farmers, 
if pressed for time, will allow vegetation to 
accumulate until either the horse can no 
longer pull, or the machine breaks down. He 
will then vent his spleen on the designer of the 
thing and buy one of another make. 

Not all machines are of economic value, 
but a vacuum cleaner would be welcome at 
the straw receiving end of the thresher. An 
alarm clock, which will automatically function 
when a calving heifer needs attention, will save 
a farmer many fruitless journeys to the byre 
in the middle of a winter’s night. It will also 
receive the blessing of the farmer’s wife ! 

GILEs. 

York, October 29, 1948. 


Wireless Telegraphy Bill 


Tue Wireless Telegraphy Bill, which was 
published yesterday, has the twofold purpose of 
providing for the regulation of wireless tele- 
graphy and for the suppression of radio inter- 
ference. Accordingly, Part I of the Bill pro- 
vides permanent legislation for licensing of 
wireless telegraphy in place of the Wireless 
Telegraphy Acts, 1904 to 1926, which have 
been continued annually by the Expiring Laws 
Continuance Acts. In its basic licensing pro- 
visions, Part I resembles the Act of 1904, except 
that wireless telegraphy is defined more widely 
so as to include the actuation or control of 
machinery or apparatus, and to cover modern 
developments such as radar aud navigational 
aids for ships and aircraft. Among the main 
changes are that, with certain exceptions, 
licences are to be prescribed by ions ; 
that regulations may be made relating to the 
use of stations and apparatus ; that the rights 
of experimenters in wireless telegraphy to have 
licences is more precisely defined ; and that the 
sending of certain misleading messages is 


prohibited, as is unauthorised disclosure or 


interception. Of more general interest, perhaps, 
is Part II of the Bill, which breaks new ground 
by providing for the control of undue radio 
interference. Regulations to achieve this will 
be made by the Postmaster-General after con- 
sultation with an Advisory Committee appointed 
from a panel nominated by the Président of the 
Institution of Electrical Engineers. Failure to 
comply with these regulations will not in itself 
be an offence, but if the Postmaster-General 


considers that apparatus not complying with_ 


the regulations is likely to cause undue inter- 
ference with wireless telegraphy he will be 
empowered to serve an enforcement notice. 
Infringement of this notice is an offence, but 
the Bill establishes the right of appeal to a 
Tribunal which has power to direct the Post- 
master-General to revoke the notice or to vary 
it. Supplementary clauses deal with such 
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matters as penalties and legal proceedings anq 
the issue of powers to enter and search pre. 
mises, vessels or aircraft on reasonable grounq 
for suspecting the commission of an offenc, 
under the Bill. 


—_——__--_~@——_—_—— 


The West Midlands Plan 


A Puan for the future development of the 
West Midlands, comparable in scope with the 
Abercrombie Plan for Greater London, has now 
been drawn up. It deals with the areas of 
Warwickshire, Worcestershire and South 
Staffordshire, and, in the main, is the work of 
Sir Patrick Abercrombie, F.R.I.B.A., and Mr. 
Herbert Jackson, F.R.I.B.A., who were 
appointed joint consultants for the area by the 
Ministry of Town and Country Planning follow. 
ing discussions with local authorities in the 
West Midlands. The plan is, of course, g 
voluminous document, as it analyses in great 
detail the physical features, population trends 
and economic, industrial and social aspects of 
the whole region. One section deals with the 
decentralisation of industry, and the proposals 
which are set out advocate that this decentralisa. 
tion should be carried out, as far as possible, 
along the lines which have been followed 
spontaneously in the past. As an example, 
the move of the Cadbury factory to Bourneville 
is cited. The plan does not overlook, however, 
that the nature of different areas must not be 
so rigorously classified that the growth of 
small industries, on which so much of the 
region’s wealth has been built in the past, will 
be crippled. For that reason, it is recommended 
that each industry should be treated on its 
own merits in the matter of space allocation. 
The easing of many existing traffic problems, 
the plan says, may be expected from a redis. 
tribution of population and industry, but atten. 
tion is drawn to the need to improve com. 
munications of all sorts. Among the projects 
suggested are new roads from London, from the 
proposed Severn Bridge, and from Lancashire, 
leading to and penetrating the conurbation, 
as well as new or improved roads linking 
Worcester, Stafford and Coventry. Railway 
projects outlined in the plan include widening 
the existing branch from Barnt Green to 
Redditch and Evesham, doubling the existing 
track from Adderley Park to Coventry, and 
constructing a terminal depot near Tile Hill 
because of the expected increase of business in 
Coventry. In addition, the plan considers 
various sites for a new principal regional airport, 
and of them Hockley Heath is considered the 
most suitable. 


——_@————— 
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Institution of Civil Engineers’ 


No. I 


THE PLYMOUTH OR DRAKE’S LEAT 


F Plymouth or Drake’s Leat was one 
of the oldest municipal water supply 
projects in England, being authorised by 
“ An Act for the Preservation of the Haven 
of Plymouth ” in 1585, the twenty-seventh 
year of the reign of Queen Elizabeth. The 
purposes for which it was intended were 
stated in the Act to be for watering ships 
and protection against fire; also to scour 
out the harbour and remove refuse from the 
tinworks and mines. It is probable that 
preliminary surveys for bringing water to the 
town from # distance were undertaken some 
thirty years or more before the Bill was 
promoted. The Act empowered the Cor- 
poration of Plymouth to build a weir on 
Dartmoor across the River Mewe or Meavy 
and divert the water of the river into a 
ditch or trench having a width of 6ft or 7ft, 
but of no specified depth. Although the 
distance in @ straight line from the weir 
to the town was no more than 10} miles, 
the total length of the watercourse was 
18 miles, 3 furlongs, as it had to follow the 
contours of the intervening hilly country. 

Sir Francis Drake had been Mayor of 
Plymouth in 1581, but his connection with 
the scheme did not start until the Parlia- 
mentary inquiry in 1585, when he was a 
member of the Select Committee which 
considered and approved the Bill, being at 
the time member for a Cornish constituency. 
To ensure that when the Justices came to 
view the line of the Leat these gentlemen 
should approach their task in a suitable 
state of mind, the Act provided various 
sums for their entertainment with “‘ wine, 
beare and other provision.”’ It also enacted 
that all land to be taken was to be acquired 
on the basis of sixteen years’ purchase and 
compensation paid to the tenants, farmers, 
occupiers and millowners affected by the 
work. 

Following his part in the authorisation of 
the scheme by Parliament, Drake had been 
occupied in less peaceful pursuits than water 
engineering. In 1587 he made his historic 
voyage down the coast of Spain, with a call 
at the port of Cadiz—a visit devoid on both 
sides of any marked cordiality. The fol- 
lowi r saw him fully engaged in the 
( team aie the pene % but in 1589, 
four years after the passing of the Act, he 
entered into an agreement with the Cor- 
poration for bringing the Meavy to the town. 
This provided that he was to receive £200 
for the construction of the Leat and £100 
for compensation for the land taken. 

Active operations started in December, 
1590, the first sod being cut by Sir Francis 
himself, and the work was completed on 
April 23, 1591, the event being marked by a 
ceremonial opening accompanied by “ trum- 
pets, guns and feasting.” It is difficult to 
understand how a channel more than 
18 miles in length was cut in less than five 
months. A possible explanation lies in 
the suggestion that substantial lengths of 
existing leats for the supply to mills and 
also ditches were incorporated in the new 
work. 

No record exists of the final cost of the 
scheme, but, as. there is reason to believe 
that the contract was profitable, it may be 
presumed that Sir Francis, as engineer, 
had no difficulty in dealing with any claims 








* Extracts from the Presidential Address of Sir 
Jonathan? Davidson, C.M.G.—November 2nd. . 


for extras that he, as contractor, may have 
thought fit to make. The Leat, as origi- 
nally constructed, was merely an open ditch 
or water-course, but at a later date it 
was protected from erosion by a concrete 
invert and granite lining to the sides. 

Drake’s agreement with the Corporation 
— him log gad years’ lease to 
esta six mills for power along 
the course of the stream, and shortly after 
the completion of the work he erected and 
worked these mills, some in and others 
outside the town. This action was objected 
to by other local millowners, who, in 1592-93, 
promoted a private Bill in the House of 
Commons seeking “an explanation and 
true meaning of the Water Act.” It further 
alleged that water was being used for pur- 
poses other than were intended by the Act 
and asked that the new mills should be 
removed. The Bill did not pass, but whether 
its fate was in any way influenced by the 
fact that the Chairman of the Committee 
that threw it out was Sir Francis Drake is 
not known. 

Although the chief purpose for which 
the Leat was originally in was not 
directly connected with the sw of water 
to the town, it continued, with little modi- 
fication, as Plymouth’s main source of supply 
for more than 300 years. 


FILTRATION 

The first attempts in this country to filter 
water on a large scale by passing it through 
beds of sand were probably made early in 
the nineteenth century by manufacturing 
firms in Lancashire and other industrial 
districts. In the dyeing and bleaching 
trades it is necessary to have a water free 
from turbidity and colour and, as the quan- 
tity of spring water, which is eminently 
suitable for these purposes, was limited in 
these areas, manufacturers were driven 
to devise methods of clarifying the surface 
yo agg which were more abundantly avail- 
able. 

There is definite evidence that in some of 
these private plants the filtering medium 
was graded and arranged in layers with the 
finest at the top and succeeding layers 
below gradually becoming coarser. This 
system may have resulted from experiment, 
or possibly was based on a knowledge of a 
patent taken out in 1791. This patent was 
granted to James Peacock, Architect, of 
Finsbury Square, then in the County of 
Middlesex, “‘for his Invention of a new 
Method for the Filtration of Water and 
other Fluids.” 

The process of filtration specified was 
“ by impelling the ascent of the fluid through 
the filtering medium, instead of the commoner 
method by descent,” and whilst in this 
respect Peacock’s invention would probably 
not have been successful in practice, it is 
clear that he appreciated the essential 
need for grading and arranging the filtering 
material according to size. In his speci- 
fication he described in detail the washing, 
drying, screening, and placing of the various 
classes of sand, gravel, or other materials 
regularly and evenly in strata, the coarsest 
at the bottom proceeding in regular 
order to the finest particles in the top 
layer. The filtering media were to be sup- 
ported on a perforated horizontal division 
raised above the bottom of the filter. 

Much of the difficulty subsequently ex- 
perienced by water supply authorities with 
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their early filters was due to the need for 
the grading of the filtering media not being 
recognised. Peacock further specified the 
method of cleaning the filter by reversing 
the flow of water, a system extensively 
adopved in modern times for washing rapid 
or mechanical filters. 

The earliest attempts to filter water for 
public supply were made in Scotland in 
the Clyde Valley in the early years of the 
nineteenth century. A start was made by 
a number of Glasgow citizens, who formed a 
private company, afterwards known as the 
G iw Water Works Company, and en- 
gaged Telford to advise on schemes which 
had been put forward for supplying the 
city. These schemes were five in number 
and included one put forward by Henry 
Bell, who later introduced steam navigation 
to this country. 

Telford reported unfavourably on all the 
proposals submitted to him, and afterwards 
recorded that he “had to combat the 
phantoms of crude projects for water.” 
He recommended that steam engines should 
be placed on the banks of the Clyde at a 
spot about 2 miles above the City. The 
engines were first to raise water from the 
river and deposit it in three reservoirs, 
each capable of containing a day’s supply. 
These reservoirs were to be so placed with 
reference to each other “‘ that the water in 
passing from one to the other shall be 
filtrated”” and, after having undergone this 
process, the same engines, with another 
set of pumps, should force it through pipes 
into the City. Telford’s plans were approved 
by the directors and an Act of Parliament 
authorising the construction of the works 
was obtained in 1806. 

The reservoirs were constructed, but there 
is some doubt as to whether at that time 
any filters were provided. It is, however, 
known that either then or subsequently an 
artificial filter designed by Telford was 
built which consisted of a series of cells 
filled with sand, the water passing through 
them in succession. This filter was not 
effective during floods, when the river carried 
a large quantity of alluvial matter, and 
even after the peak of the flood had passed 
the water was highly coloured by drainage 
from the peat-mosses. Under these condi- 
tions, little improvement was effected after 
passing through the first cell and complaints 
about the turbid or peat-stained water 
supplied to the City were so strong that the 
directors offered premiums for new plans 
of filters. Designs submitted by Dr. Andrew 
Ure were adopted, but these also failed 
under flood conditions, in spite of extensions 
and alterations which were made. Success 
was finally achieved by a method suggested 
by James Watt and based on the natural 
conditions of the site on which the works 
were located. 

(To be continued) 
oS en 

Tae SwepisH ScHooner “ Atpatross.’’—The 
Swedish motor schooner “ Albatross” has just 
returned to her home waters after an interesting deep 
sea exploration expedition. For fifteen months she 
has been cruising in equatorial seas, investigating 
the formation of the sea bed, taking deep-sea 
temperatures, trawling for fish at great depths, 
and generally seeking the answers to many as yet 
unanswered questions about what exists 3, 4 or 5 
miles below the ocean surface. The ial steel 
a required for the expedition were designed by 

rights’ Ropes, Ltd. These ropes were designed 
to provide an adequate factor of safety after 
balancing their own weight against the drag of the 
sea and the weight of the gear attached at the 
bottom end, the gear comprising coring tubes, 
trawls, thermometers and other instruments and 
apparatus. Two tapered core ion cables, 
each nearly 5 miles long in one continuous length, 
were supplied for the voyage. 
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Kingston Power Station 


No. II—(Continued from page 439, October 29th) 


OILER operation under efficient combustion 

conditions is maintained automatically by 

a Hagan control installation supplied by James 
Gordon and Co., Ltd. 

Essentially the Hagan system of automatic 


BOILER INSTRUMENT 


control is based on a master regulator which 
measures the load on the boilers in terms of 
the steam pressure in the interconnected steam 


receivers. The master regulator translates this 
measurement into a pneumatic control pressure 
which therefore varies in accordance with the 
steam pressure and the load on the boilers. 
Through the medium of air-operated relays and 


PANEL 


servo mechanisms the control pressure emanat- 
ing from the master regulator is used to regulate 
the fuel feed, air supply and draught of the 


ROOM-—FIRST SECTION 
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boilers, as explained in the following paravraphs, 
The control pressure is transmitted to a main 
relay mounted on each boiler panel so that, each, 
boiler can, if desired, be operated by remote 
manual control. From this relay a contro] 
pressure is passed to two more relays, each of 
which actuates a separate pneumatic cervo. 
motor, operating induction regulators to vary 
the speed of the motor-driven chain grates, 
These two relays are of the ratio type, all. ‘wing 
the fuel/air ratio to be varied as required. 
Control pressure from the main relay is algo 


.passed via another pair of relays to automatic 


loading devices on two regulators which me: sure 
the flow of air from the forced-draught fa. ip 
terms of the pressure drop at Venturi throats 
fitted in the forced-draught ducting.  ‘lhege 
regulators operate the forced-draught fan 
vanes through the medium of servomotors, 
Separate relays are introduced to provide for 
remote manual control of these servomotors 
from the boiler instrument panel, if required, 
The induced-draught fan vanes are actuated 
by a similar arrangement so as to contro! the 
suction in the combustion chamber. 

Control of the superheat steam temperature 
is carried out by a pair of thermostats (mounted 
at. the superheater outlets), which operate 
servomotors actuating the by-pass valves fitted 
to the attemperators. Two transforming relays 
are fitted to give remote manual control of the 
servomotors and to allow the value of the tem- 
perature maintained to be reset from the boiler 
instrument. panel if required. 

The temperature of the combustion air is 
controlled by thermostats which are mounted 
in the air relay and gas outlet duct to the air 
heaters. These thermostats control servo- 
motors actuating the air heater by-pass 
dampers. Once again, transforming relays give 
facilities for remote manual control and for 
resetting the operating temperatures. 

All the instruments and gauges essential for 
supervising the operation of each boiler are 
grouped together on the appropriate boiler 
instrument panel, as illustrated herewith. Each 
panel faces its boiler and is separated from it 
by a wide aisle. These panels, which were manu- 
factured by Electroflo Meters Company, Ltd., 
are arranged in three main sections. 

The central section of each panel carries the 
main instruments, including pressure gauges, 
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draught gauges and thermocouple temperature 
indicators. The combustion meter on this 
e| is of new design, comprising a large two- 
inter horizontal edgewise indicator with an 
illuminated scale on which one pointer shows 
the rate of steam flow while the second coinci- 
dent pointer shows the equivalent air flow. A 
similar indicator gives the feed flow reading as 
measured by a Venturi meter. The panel 
also gives an indication of gas analysis measure- 
ments, and there are direct-reading water-level 
indicators and a smoke density indicator. 

Each panel has two wing sections to carry 
the automatic boiler control gear and the 
eectrostatic precipitation controls, while the 
desk portion of the panel accommodates all the 
boiler auxiliary starting and speed-changing 
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from main and auxiliary exciters, both direct 
coupled. Cooling air is circulated by fans 
mounted on the generator shaft, and motor- 
driven barring gear is an integral component 
of each set. 

Steam for feed heating is extracted from the 
two-cylinder turbines at five stages. Three 
of the feed heaters are connected to the high- 
pressure side of the boiler feed pumps with 
arrangements for automatic by-passing in the 
event of tube failure. Reproduced herewith 
is a view of part of the feed pump auxiliaries 
bay, showing the high-pressure feed heater and 
one of the turbine-driven feed pumps, par- 
ticulars of which are given in the table below. 

Unit evaporators operating on low-pressure 
steam extracted from each turbine provide 
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mined value, the steam admission valves will be 
partly closed, so reducing the load ; a further 
fallin vacuum will cause the vacuum trip gear to 
operate, shutting off the steam supply and at 
the same time clearing the alternator off the 
bus-bars. 

The essential instruments and certain operat- 
ing controls associated with Nos. 1 and 2 
turbines are mounted on a composité instru- 
ment panel symmetrically placed with respect 
to the steam ends of the two sets, as indicated 
in the accompanying view of the turbine 
room. It will be seen that the panel (Electrofio 
Meters Company, Ltd.) is in the form of two 
inclined wings joined by a common: section. 
This central section houses the supervisory 
gear for the two turbines, including tlie instru- 





PARTLOF FEED PUMP BAY 


gear. The plaques carrying the ammeters and 
starting gear are interesting in that they are 
hinged to open above the panel, giving access 
to contacts and terminals. Shadow-free lighting 
of the instruments and controls is provided by 
fluorescent tubes built into the panels. 


TURBO-ALTEKNATORS AND STEAM 
AUXILIARIES 
Steam for the turbines and auxiliary plant is 
distributed from four interconnected steam 
receivers fed from the boilers. All the associated 
Turbo-Alternators 
Number of main sets (3000 r.p.m., 


50 cycle, 11,500V, 0-85 p. am Four 

M.C.R. (each) ... 30,000kW 

Stop valve conditions 600 Ib /sq in 
825 deg. Fah. 

C.W. inlet temperature ... 60 deg. Fah. 

Vacuum at M.C.R. ... 28- 8in 

C.W. quantity ... 23,000 g.p.m. 


Condenser surface .. - 26,000 sq ft 

Steam consumption (M. C. R. 4% 9-15 Ib/kWh 

Heat consumption (M.C.R. ... 10,150 B.Th.U./kWh 

Thermal efficiency (M.C.R.) ... 33-6 per cent 

Total bled steam (M.C.R., ex- 
cluding evaporator) 

Unit bled steam evaporator, 
maximum capacity... 

Electrical input to auxiliary 
motors (M.C.R.) ih ce 

Alternator regulation 


62,659 Ib /hr 
20,000 Ib /hr 


343kW approx. 
29 per cent (1-0 p.f.), 
40 per cent (0-85 p.f.) 
House service set. (3,000kW 
M.C.R., 3,000 r.p.m.) 
Steam consumption (M.C.R.) . 
Maximum load mace to 
atmosphere ... 


10-68 lb/kWh 
3,000kW continuous 


valves are electrically operated by motors 
remotely controlled from receiver valve panels 
conveniently installed at turbine floor level. 

A general view of the turbine room is repro- 
duced on the opposite page. It will be observed 
that the two main sets in the first section of the 
station are disposed in tandem with the steam 
ends back to back, a lay-out which simplifies 
control operations, allowing a composite 
arrangement of the turbine control panels as 
described more fully below. 

The main particulars of the generating plant 
are given in the accompanying table. In general 
the 30MW turbo-alternators are orthodox 
sets manufactured by the British Thomson- 
Houston Company, Ltd. Excitation is derived 


additional distilled make-up water for the boilers. 
There is also a central evaporator plant serving 
asastandby. This evaporator, which uses high- 
pressure live steam, is installed in a central 
position opposite to the auxiliary control room, 
and appears in the right foreground of the view 
of the turbine room. A Kennicott base- 
exchange water softening plant is installed in 
the basement. 

Each turbine exhausts into a twin shell 
Worthington Simpson condenser arranged for 


Feed Pumps, Evaporator, &c. 
Feed pumps : 


Steam driven Two 

Electric driven ... Five 

Rating (each) 300,000 Ib /hr, 
160 deg. Fah., 
835 Ib sq in discharge 

Full load efficiency (electric 

pumps) ... WA sine 71 per cent 
POE AUD neg 5 see claw 357kW 
Central evaporator : 
Capacity 25,000 lb /hr 
Live steam rate 3,200 Ib /hr 


Maximum oxygen content of 
distillate... a oa 
Make-up water softener : 
Continuous capacity 


0-02 c.c. /litre 
12,000 g.p.h. 


two-pass water flow. Duplicate sets of two- 
stage steam jet ejectors provide air extraction 
from the condensers, preventing loss of vacuum 
and the condensate is removed by duplicate 
two-stage, vertical-spindle pumps driven by 
50 h.p. motors. Surge tanks and’ automatic 
control valves operated by the water level in 
the condensers help to stabilise the water flow 
to the boiler feed pumps, and the automatic 
valves ensure de-aeration of all make-up water 
in the condensers. before entering the feed 
system. 


TURBINE INSTRUMENT AND CONTROL PANELS 

Although the design of the turbo-alter- 
nators calls for no special comment, two details 
in the control arrangements deserve notice. 
First, each turbine incorporates an electronic 
device, which indicates and records the eccen- 
tricity in the high-pressure rotor shaft, as well 
as the relative expansion between the high- 
pressure rotor shaft and the casing. Secondly, 
load suppression gear is fitted to each set to 
ensure that, when the vacuum falls to a predeter- 


PART OF MAIN 33KV SWITCHBOARD 


ments for measuring shaft eccentricity and 
expansion, as well as the telephone and tele- 
graph gear for both units. 

Each of the wing panels is in three sections, 
accommodating the individual condenser, tur- 
bine and alternator instruments and gauges. 
Temperature measurements at the steam 
chest, oil supplies and high-pressure feed points 
are shown on separate instruments. All other 
temperature measurements are brought out 
to two multipoint indicators—an electrical 
resistance instrument for the low ranges and a 
thermo-electric indicator for the higher tem- 
peratures. 


CIRCULATING WATER SUPPLY 


Cooling water for the turbine condensers 
is circulated by vertical spindle, twin-impeller, 
axial flow pumps, driven by 200 h.p. motors, 
eight such pumps being installed in the com- 
pleted station. The 3000-kW house set has a 
separate smaller circulating pump, but is 
capable of continuous full load operation, if 
required, without condensing. 

The circulating water system has access to 
the river at two points, north and south of 
the station, with fine-mesh rotating band 
screens to remove debris. Hand and elec- 
trically operated penstocks control the water 
flow and there is provision for automatically 
reversing the direction of flow to help in flush- 
ing silt deposits from the circulating water 
channels. 

ELECTRICAL ARRANGEMENTS 


Each 30-MW turbo alternator is directly 
connected to a Hackbridge transformer, step- 
ping up the output from 11kV to 33kV, at which 
voltage all main switching is carried out. 
The transformers, which are housed in a bay 
on the west side of the station, are connected 
to the switch houses on the south-east of the 
site by B.I.-Callender’s 33-kV, single-core, 
lead-sheathed cables. These main _ cables, 
together with various auxiliary power and 
control cables, are carried in racks in a 320 yards 
long cable subway, a general view of which 
is reproduced herewith. Apart from its main 
function, the cable subway is designed to give 
direct access from the north-west corner of 





the main building to the control room base- 
ment in the old power station at the south- 
east end of the site. Accordingly, in addition 
to automatic fire protection and fan ventilation, 
the subway is provided with a number of 
emergency exits. For about 90 yards of its length 
the subway is embodied in the reinforced con- 


CABLE SUBWAY 


crete foundations for the track carrying the 
east side of the coal store transporter bridge. 

The leading particulars of the alternator, 
transformer, and main auxiliary transformer 
and switchgear are summarised in the accom- 
panying table, and the schematic diagram 
reproduced on this page shows the ultimate 
switching arrangements at 33kV. 

It will be seen that when the station is com- 
plete the 33-kV switchgear will comprise sec- 
tions A, B, C, D (corresponding to alternators 


Alternator transformers : 
O.F.B. rating 
Nominal no- load Tatio. 
Off-load ay 
Im “yp tN 


(O.F.B. rating, 75 deg. Cont.) ns 
load | efiiclaaey at 75 deg. Cent. nt 


Main Auxiliary transformers : 
No. installed . 
O/N rating (each) 
Nominal no-load ratio 
On-load tapping range 


33-kV main switchgear : rupturing ca capacity ae 


Bus-bar reactors: four Star-connected three- phase groups - 


Reactance per group 
3-3-kV auxiliary switchgear : 
400-V auxiliary switchgear : 


rupturing capacity . 
rupturing capacity ... 


Nos. 1-4), which will be connected through 
B.T.-H, reactor groups and 33-kV air-break 
isolators to a reactor tie bus-bar to form a 
star-connected reactor system. 

To accommodate the first stage of this 
development (sections A and B), the old switch- 
house has been extended, the existing 33-kV 
Ferguson Pailin switchgear has been modified 
and rearranged, and the same company has 
supplied nine new duplicate bus-bar compound 
and oil-filled, vertically isolated metalclad 
units (type VITRP 32), together with separate 
units to control two auxiliary station trans- 
formers and two reactor circuits. The second 
stage, comprising sections C and D, will be 
made up of similar units and will be installed 
in the adjoining new switchhouse. 

Bus-section units are included so that 
the switchgear can be sectionalised on both 
the front and rear bus-bars. The bus-section 
breakers will normally be open, the two sec- 
tions of switchgear being coupled by a set of 
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three single-phase oil-immersed reactors. Bus- 
bar selection is carried out, off-load, by physical 
transfer. of the circuit breaker from one set 
of bus-bars to the other, an operation which 
can be carried out manually in under three 
minutes per unit. 

The lay-out has been designed so that the 
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the upper portion of this control board is an 

illuminated mimic diagram showing the switch. 

ing connections throughout the system at 

any given time. 

AUXILIARY POWER SUPPLY AND CONTROL Rooy 
Electricity supplies for the station auxilj. 


Reactor D Reactor A 





Front B.S 
Rear B.8. 
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AT = Auxiliary transformer 


A= Alternator 
= Bus coupler 


Swain Sc, 


R= Reactor 
FT = Feeder trans- 
former 


BS = Bus section 
F = Feeder 
I= Interconnector 


SWITCHING ARRANGEMENTS AT 33KV 


breaking capacity of existing switchgear is 
not exceeded as a result of incorporating the 
new power station in the external network. 
A new system of bus-bar protection, based on 
the phase-comparison principle, is being em- 
bodied in the new and existing main switch- 
gear at Kingston. 


Matn Controt Room 


All operations involving the electrical loading 
of the turbo-alternators and the distribution of 


Transformers, Switchgear ’ 


35,295kVA 

11-6/34- 8kV Delta /Star 
Plus/minus 5 per cent. 
10-02 per cent 

99-23 per cent (U.P.F.) 
99-05 per cent (0-85 P.F.) 


Four 
5000kVA 
= ae: 46kV Delta /Star 


poo aa 10 per cent 


10 per cent on 30MVA 
150MVA 
25MVA 


supplies to outgoing feeders will be centralised 
in the main control room, which forms an exten- 
sion of the control room for the old power 
station. There the existing equipment for 
controlling local distribution in the Kingston 
district will remain in service. 

In the new portion of the control room is 
a central desk providing supervisory control of 
the turbo-alternators. Operating and loading 
instructions can be sent to the turbine room 
via signal telegraph transmitters, and the 
apparatus on the control desk includes tele- 
phones communicating with all parts of the 
station and switchhouse. 

Installed against the walls of the control 
room is the vertical panel control board, which 
will eventually comprise forty-five separate 
compartments. Automatic voltage regulators 
with motor-operated rheostats are installed, 
and the panel fronts carry the various auto- 
matic recording instruments, meters, protec- 
tive relays and associated equipment. On 


aries, which include 234 auxiliary motors in 
sizes ranging up to 450 h.p., are obtained from 
four 6000-kVA, 33/3-3-kV auxiliary trans- 
formers, each of which feeds one section of a 
3°3-kV main auxiliary switchboard. Standby 
supply for the auxiliaries is provided by the 
3000-kW house set which can be operated in 
parallel with any of the four sections of the 
3°3-kV switchboard. 

Only the circulating water pump and feed 
pump motors operate at 3-3kV, and these 
are supplied directly from the auxiliary switch- 
boards. All the smaller motors require 400-V 
supplies, which are obtained from fourteen 
3-3-kV/400-V transformers fed from the 3-3-kV 
switchboard. In all, there are sixteen air- 
break switchboards for the 400-V motors, 
and they are interconnected to maintain con- 
tinuity of supplies. 

Remote operation of the 3-3-kV airbreak, 
truck type, English Elevtric switchboard is 
centralised in an auxiliary control room, with 
a double stairway giving access to turbine 
floor-level, as shown on the left of the accom- 
panying view of the turbine room. The aux- 
iliary control room will be equipped with a 44ft 
English Electric control board and mimic dia- 
gram panels, facing the control desk for the 
auxiliary house set and for voltage regulation 
of the auxiliary transformers ; the first half of 
this board is already installed. Wing panels 
house the main chart recorders and master 
gauges involved in the routine operation of the 
turbo-alternator and boiler plant. 


—_——~>—__ ——_— 


Tue Intuminatine Encineerine Sooretry.—The 
opening meeting of the new session of the Iluminat- 
ing Engineering Society “ae held in London on 
October 12th, when Mr. J. M. Waldram took office 
as President for 1948-49 and. delivered his address 
entitled ‘‘ Beyond Engineering.” The Society’s 
Leon Gaster Memorial Premium has been awarded 
to Mr. J. N. Bowtell and Mr. H. G. Jenkins for their 
paper on “ High-Voltage Fluorescent Tubes.” A 
second award made this year by the Council, in 
view of the high standard of the papers submitted 
goes to Mr. H, K, Cameron, Mr, E. H. Rayner, Mr. 
E. R. Phomas and Mr. G. T. Winch for their con. 
tribution entitled ‘‘ Photometry of Searchlights.” 
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Iron and Steel Bill’ 


], {HE purpose of the Bill is to bring under 

public ownership the main producing 

undertakings in certain sections of the iron 
and steel industry. 

2, An Iron and Steel Corporation of Great 
Britain is to be established to hold the securities 
of companies engaged extensively in iron ore 
working or the production of pig iron or of 
ingot steel or the hot rolling of steel. The 
Corporation are to have power to carry on those 
activities (referred to hereinafter as ‘‘ the 
Second Schedule activities’”’) or any other 
activities which the companies, together with 
their wholly owned subsidiaries (collectively 
referred to as “ publicly owned companies ”’), 
are authorised by their memoranda of associa- 
tion or charter to carry on, but may not extend 
the companies’ powers without the consent of 
the Minister. The Corporation may acquire or 
sets up companies for the p of their 
authorised activities, but they shall not thereby 
increase their authorised activities without the 
Minister’s consent. The Minister may require 
discontinuance or restriction of any of the 
activities of the Corporation or the publicly 
owned companies. 

3. The general duty of the Corporation is so 
to exercise their powers as to secure that the 
products of the Second Schedule activities are 
available in such quantities, at such prices, and 
are of such types, qualities and sizes as the 
Corporation consider best in the public interest. 

4. The Minister may give the Corporation 
general directions in matters appearing to him 
to affect the national interest. 

5. In carrying out capital development and 
reorganisation and in providing for training, 
education and research, the Corporation are to 
act in accordance with general programmes 
settled from time to time with the approval of 
the Minister. 

6. A copy of the Corporation’s annual report 
to the Minister is to be laid before each House of 
Parliament. 

7. Provision is made for the appointment of 
committees to represent the interests of con- 
sumers of the products of the Second Schedule 
activities, for informing the Minister of such 
committees’ proceedings and of any reports 
or representations made by them to the Cor- 
poration, and for enabling the Minister to give 
directions to the Corporation in respect of any 
matter arising therefrom. 

8. The securities of the companies named in 
the Third Schedule are to vest in the Corpora- 
tion on May 1, 1950, or on such subsequent 
date not later than eighteen months after the 
passing of the Act as the Minister may appoint 
(referred to as ‘‘ the general date of transfer ’’), 
or on such later date as the Minister may agree 
in a particular case, The companies are defined 
by reference to their ownership or operation 
at October 29, 1948, of works the average annual 
output of which in 1946 and 1947 was not less 
than 50,000 tons of iron ore, or 20,000 tons of 
pig iron, or ingot steel, or hot rolled products, 
any company whose main activity is manufac- 
turing motor vehicles being excluded. 

9. Where, after October 29, 1948, a company 
acquires from a Third Schedule company works 
which had the qualifying output for the purpose 
of Clause 11 (8), the Minister may, under 
Clause 19 (1), serve a notice of acquisition on 

the first company under which its securities 
will vest in the Corporation. As @ corollary, the 
Minister may take to remove from the 
Third Schedule the name of any company 
which has céased to own or operate works 
which at. October 29, 1948, had the qualifying 
production. 

10. The holders of securities vested in the 
Corporation are to be compensated by the issue 
to them by the Corporation of British Iron and 
Steel Stock of such amount as in the opinion of 
the Treasury is of a value equal at or about the 





* Extracts from the Explanatory and Financial 
Memorandum accompanying the Bill. 





general date of transfer to the value of the 
securities. In the case of quoted securities the 
value is to be deemed to be the average market 
value of the securities on certain dates, and in 
other cases is to be agreed or determined by 
arbitration. For each company whose securities 
vest there is to be appointed a stockholders’ 
representative to represent the interests of the 
holders of the securities concerned. The pay- 
ment, pursuant to a resolution passed after 
October 29, 1948, of interest and dividends on 
securities which are to vest in the Corporation 
is to be limited to permitted maxima. 

11. Provisions are made for safeguarding 
assets of the Third Schedule companies and 
their wholly owned subsidiaries. 

12. Provision is made for transferring to the 
Corporation assets owned by Government 
departments for the purpose of any activities 
which the Corporation are authorised to 
carry on. 

13. After three months beyond the general 
date of transfer,no person may produce annually 
more than 5000 tons of iron ore or pig iron or 
ingot steel or hot rolled products without a 
licence from the Minister. Licences will be 
subject to such conditions as the Minister 
thinks fit, except that existing producers will 
have certain rights to licences. 

14. It is to be a duty of the Corporation to 
secure that the combined revenues of the Cor- 
poration and all the publicly owned companies 
are not less than sufficient to meet their com- 
bined outgoings properly chargeable to revenue 
account taking one year with another, 

15. The Corporation are to be empowered to 
create and issue British Iron and Steel Stock 
for borrowing money for the capital purposes 
of the Corporation and the publicly owned 
companies, and the Corporation (and the 
publicly owned companies with the consent of 
the Corporation) may raise temporary loans. 
The sum ou! ing at any time in 
respect of stock issued (otherwise than for pay- 
ing compensation) and of temporary loans is 
not to exceed £350,000,000. 

16, The British Iron and Steel Stock issued 
in payment of compensation is to be guaranteed 
by the Treasury, and other stock (and any 
temporary loan) may be so guaranteed. The 

are to lay before Parliament a state- 
ment of any guarantee given. Any sums 
required by the Treasury for fulfilling a 
guarantee are to be issued out of the Con- 
solidated Fund and the Treasury are to lay 
before Parliament ® statement of any sums so 
issued. 

17. The Corporation are to maintain a general 
reserve; one of the purposes is the checking 
of undue fluctuation in prices. The manage- 
ment of the general reserve is to be left to the 
Corporation, subject to any directions by the 
Mini 


18. Accounts which the Corporation and the 
publicly owned companies are to keep and 
submit to the Minister are prescribed. The 
accounts of the Corporation are to be audited 
by auditors appointed by the Minister. The 
Minister is to lay the prescribed accounts 
annually before each House of Parliament, and 
the Corporation are to publish them at a 
reasonable price. Provision is also made for 
requiring the Corporation to prepare and 
publish appropriate statistics. 

19. Provision is made for machinery for 
settling terms and conditions of employment 
of staff, for pensions and for compensation to 
displaced staff. 

20. An Iron and Steel Arbitration Tribunal 
is to be set up to settle certain matters. 

21. When a company comes into or ceases to 
be in public ownership, the fact is to be pub- 
lished in the London and Edinburgh Gazettes. 
The special provisions of the Eighth Schedule 
are to apply to the constitution and proceedings 
of publicly owned companies and the Cor- 
poration are to be liable for their debts. 

22. A clause puts a duty on the Corporation 
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to consult with the other bodies concerned in 
regard to carbonisation schemes. 


SECOND SCHEDULE 
Inon anp Sreen ACTIVITIES 














Minimum | Minimum 
mn output output 
ctivity | qualifyi requiri 
| for | lisenoe” 
acquisition 

1. The working -and getting of 

iron ore ... «.. «+.  --| 50,000 tons | 5,000 tons 
2. The smelting of iron ore in 
blast-furnace with or 
without other metal- 

liferous materials ...  ...| 20,000 tons | 5,000 tons 
3. The production in the form 
of nee of steel (includ- 

ing alloy steel) ‘.  ..-| 20,000 tons | 5,000 tons 
4. The changing of the cross- 
sectional dimensions or 
cross-sectional shape of 
steel by hot rolling in a 

rolling mill ... ...  ...| 20,000 tons | 5,000 tons 











THIRD SCHEDULE 


CoMPANIES WHICH FuLFIL CoNDITION FOR VESTING OF 
THeErr SECURITIES 


Arthur Lee and Sons, Ltd.; Bairds and Scottish Steel, 
Ltd.; Barrow Haematite Steel Company, Ltd.; Barrow 
Ironworks, Ltd.; Bayliss, Jones and Bayliss, Ltd.; The 
Beckermet Mining Company, Ltd.; Birchley Rolling 
Mills, Ltd.; The Briton Ferry Steel Company, Ltd.; 
Brown Bayley’s Steel Works, Ltd.; Brymbo Steel Works, 
Ltd.; Burnell and Co., Ltd.; The Byfield Ironstone Com- 
pany, Ltd.; The Bynea Steel Works, Ltd.; Cargo Fleet 

ron Company, Ltd.; Carron Company ; The Clay Cross 
Company, Ltd.; Colvilles, Ltd.; Consste Iron Company, 
Ltd.; e Cranford Ironstone Company, Ltd.; The 
Crosby Ironstone Company, Ltd.; Darli m and Simp- 
son Rolling Mills, Ltd; The Darlington Forge, Ltd.; 
Darwen and Mostyn Iron Company, Ltd.; The District 
Iron and Steel Company, Ltd.; Dixon’s Ironworks, Ltd.; 
Dorman, Long and Co., Ltd.; The Elba Tinplate Com- 

y, Ltd.; English Steel Corporation, Ltd.; The Etna 

n and Steel Company, Ltd.; Executors of James Mills, 
Ltd.; Firth Brown Steels, Ltd.; Gjers, Mills and Co., 
Ltd.,; The Glamorgan Hematite Iron Ore Company, 
Ltd.; The Glynhir Tin Plate aay Li Ltd.; Goldendale 
Iron Company, Ltd.; The Gorse roe Company, 
Ltd.; Guest, Keen and Nettlefolds, Ltd.; Guest, Keen 
and Nettlefolds (South Wales), Ltd.; Guest Keen 
Baldwins [ron and Steel Com; , Ltd.; Hadfields, Ltd.; 
Hadfields Steels, Ltd.; The ire Steel and File 
Company, Ltd.; The Hodbarrow — Company, Ltd.; 
Irchester Ironstone Company, Ltd.; James Pain, Ltd.; 
J. J. Habershon and Sons, Ltd.; John Bagnall and 
Sons, Ltd.; John Baker and Bessemer, Ltd.; John 
Lysaght, Ltd.; John Lysaght’s Scunthorpe Works, Ltd.; 
Johnson’s Iron and Steel Company, Ltd.; John Summers 
and Sons, Ltd.; The Kettering Iron and Coal Company, 
Ltd.; The Lanarkshire Steel Com; , Ltd.; The 
Lancashire Steel Corporation, Ltd.; i Com- 

any, Ltd.; The Lilleshall Iron and Steel Company, 
td.; The Llanelly Steel Comey (1907), Ltd.; The 
i Ironstone Company, Ltd.; London Works 
(Barlows), Ltd.; The Millom and Hematite Iron 
a amy Ltd.; Monks, Hall and Co., Ltd.; Naylor 


m Mining Company, Ltd.; The Neath Steel Sheet 
and .Galvanizi Company, Ltd.; The New Cransley 
Iron and Steel Company, Ltd,; The New Jarrow Steel 


Company, Ltd.; The Oxfordshire Company, 
Ltd.; The Park Gate Iron and Steel Company, Ltd.; 
Partridge Jones and John Paton, Ltd.; Patent 
Shaft and Axletree Company, Ltd.; Pease and Partners 
Lingdale Ironstone Mines, Ltd.; Pease and Partners 
Normanby Iron Works, Ltd.; Raine and Co., Ltd.; The 
Renishaw Iron Company, Ltd.; Richard Hill, Ltd.; 
Richard Johnson and Nephew, Ltd.;' Richard Thomas 
and Baldwins, Ltd.; Round Oak Steel Works, Ltd.; 
Samuel Fox and Co., Ltd.; The Santon Mining Company, 
Ltd.; The Sheepbridge Company, Ltd.; The Sheffield 
Forge and Rolling Mills Company, Ltd.; Shelton Iron, 
Steel and Coal Company, Ltd.; The Skinningrove Iron 
Company, Ltd.; Smith and McLean, Ltd.; South Durham 
Steel and Iron Company, Ltd.; The Stanton Ironworks 
Company, Ltd.; The Staveley Coal and Iron Company, 
Ltd.; The Staveley Iron and Chemical Company, Ltd.; 
The Steel Company of Scotland, Ltd.; The Steel Com- 
any of Wales, Ltd.; The Steel Company of Wales 
Lysaght Works), Ltd.; Stewarts and Lloyds, Ltd.; 
Taylor Brothers and Co., Ltd.; The Templeborough 


Rolling Mills, Ltd.; Thos. Firth and John Brown, Ltd.; 
The coats Mining Company, Ltd.; The United Steel 
Companies, Ltd.; The Upper Forest and Worcester Steel 


and Tin Plate Works, Ltd.; The Wellingboro’ Iron Com- 

y, Ltd.; The Whitehead Iron and Steel Company, 
Pea, The Whitehead Thomas Bar and Strip Com y> 
Ltd.; William Beardmore and Co., Ltd.; William i essop 
and Sons, Ltd.; Wolverhampton Corrugated Iron Com- 
pany, Ltd.; The Wolverhampton Steel and Iron Com- 
pany (1946), Ltd.; W. Wesson and Co., Ltd. 


——_@———— 


Tue Heat Pump.—In connection with investi- 
gations which it is making, the Electrical Research 
Association would be glad to receive any information 
on the present use of the heat pump in this country. 
Details of location, plant capacity, type of drive, 
coefficient of performance, source 0 low-grade 
heat, and any operating experiences, should be 
sent to Miss M. v. Griffith, E.R.A. Laboratories, 
5, Wadsworth Road, Greenford, Middlesex. 
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The Production Engineering 
Research Association Labora- 
tories 


THE research establishment of the Production 
Engineering Research Association of Great 
Britain at Staveley Lodge, Melton Mowbray, 
was Officially opened on Tuesday, October 26th, 
by Sir Geoffrey Heyworth. 

“Pera,” as the Association is now more 
familiarly known, was incorporated in June, 
1946, and Lord Riverdale accepted office as 
its first President. It was established with two 
main objects in view: to discover imprdéve- 
ments in production methods and equipment 
by means of practical research in its own work- 
shops, field research in member-firms’ factories 
and observation of production engineering 
developments at home and overseas; and to 
ensure the prompt and effective application of 
such improvements to the benefit of industry. 

The Association is assisted financially by the 
Government, which donates £1000 per annum 
for every £1000 subscribed by industry. 
Recently a special Government grant of £25,000 
was made to assist the Association in acquiring 
some large items of machinery and special 
equipment. This grant has made possible the 
purchase of sufficient plant to double the 
research potential of the establishment. 

In its relatively short working life the Associa- 
tion has become well established and has already 
been of considerable assistance to member- 
firms in improving production efficiency by 
investigating practical day-to-day problems 
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two-storey out-buildings have been converted 
to form the main workshop, a photograph of 
which we reproduce, and various auxiliary 
workshops. Apart from the principal workshops 
—-used for investigations into machining and 
forming operations, and the performance of 
machine tools—the establishment incorporates 
an electronics section, metallurgy and heat- 
treatment. section, a cutting fluid testing 
laboratory, and a general workshop for making 
equipment. Mechanical testing and metrology 
rooms are in the course of being equipped. 

At present, investigations in progress in the 
research department, the main section of the 
establishment, include comprehensive research 
into metal pressing, thread rolling, grinding, 
drilling, tapping, milling, turning, &c. The 
major researches in hand include an assessment 
of the general performance of various machine 
tools commencing with lathes, drilling machines 
and milling machines. Three different makes of 
machines of approximately the same specifica- 
tion are being used in each series of tests. Data 
obtained from these tests will provide the 
makers of the machines with information on the 
performance and efficiency of the machines, and 
users with data which will assist them in 
machine selection, use and maintenance. The 
problems of machinability are also being 
investigated on a wide range of materials. 

In the course of his speech at a luncheon 
which preceded the opening of the laboratories, 
Sir Geoffrey Heyworth complimented the 
Association on the progress it had made in the 
two years which had passed since its formation 
on its present basis. In the organisation the 
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which arise in engineering workshops. An 
information department also provides member- 
firms with answers to production problems by 
reference to existing information, and compiles 
for circulation a monthly bulletin containing 
production engineering abstracts of articles 
in the technical press. In order to assist in 
applying the results of research in engineering 
workshops a series of short conferences and 
informal talks are now being arranged to 
acquaint production personnel at all levels with 
the most up-to-date and efficient methods. The 
works of member-firms are regularly visited 
by engineers from the establishment for the 
discussion of current problems and the sub- 
mission of solutions based on experience or 
research in the laboratories. 

At Staveley Lodge the Association has some 
15,000 square feet of workshops and laboratories 
and several acres of adjoining land have been 
acquired for any future extensions which may 
be required. A large house with about forty 
rooms is used for the technical and secretarial 
offices, library, lecture theatre, &c. Extensive 


close link between the work in the laboratory 
and the work on the production floor, he con- 
sidered, greatly assisted in maintaining the 
vitality of the Association. The fact that 
laboratory work could be immediately applied 
without having to go through development 
sections, design offices, &c., was of no little 
importance and benefit. Sir Geoffrey depre- 
cated the fact that despite its low fees and the 
benefit and importance of its work to industry, 
the Association had only about 170 member- 
firms. He pointed out that every firm in the 
country which had plant to maintain was a 
potential member which would benefit by 
joining the Association and placing its produc- 
tion problems before the laboratories. 
a ee 


THe Mrynister or Transport has appointed 
Mr. T. G. Newcomen, M.I.C.E., as Eastern Divisional 
Road Engineer, in succession to Lieut.-Colonel 
R. W. Butler, M.I.C.E., who has retired. Mr. 
C. E. Hollinghurst, A.M.I.C.E., has been appointed 
an assistant chief engineer at the Ministry’s head- 
quarters. 
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The Use of Electronic Instry. 


ments in Iron and Steel Makino* 
By 8. 8. CARLISLE, M.Sc., A.M.LE.1. 
No. Il—(Continued from page 451, October 29th) 


MEASUREMENT OF SMALL DIFFEREN TIA, 
PRESSURES 

For the proper control of the operating cop. 
ditions of an open hearth furnace, it is nece: 
to monitor and control the differential pressure 
of the atmosphere within the furnace combyy. 
tion chamber relative to that outside. The 
normal working differential pressure in this 
instance is between 0:05in and 0: li, Wg., 
as measured at a point at the roof level, and 
an accuracy of measurement of approximately 
0-Olin w.g. is desirable. A further requirement 
for the measurement of small differentia] 
pressures arises in the measurement of gis and 
air flow to the furnace, using venturi or vrifice 
plate methods. The pressures to be measured 
range from lin w.g. upwards, but it is preferable 
to use lower differential pressures across the 
orifice in order to minimise the pressure logs 
through the gas or air flow circuit, which is an 
important consideration in the design and 
operation of the plant. In most instances in 
the industry where such measurements are 
required, it is desirable to be able to display 
the instrument reading at a position remote 
from the measuring point. Thus, unless the 
measuring head of the instrument is situated 
close to the measuring point and a system of 
remote transmission provided for telemetering 
the instrument reading, it is necessary to intro. 
duce long runs of pressure piping. This requires 
the connection of two pipes to the instrument 
and, when measurement is being made of such 
low differential pressures as 0-05in W.g., 
precautions must be taken to ensure that both 
pipes are run adjacent to one another and are 
maintained at the same temperature to elimi- 
nate errors in measurement which can arise, 
due to buoyancy effects in the coupling pipes. 

The requirement thus arises for an instru- 
ment for reliable measurement of small differen- 
tial pressures of the order of 0—-0-lin w.g. and 
upwards. It should also be capable of remote 
indication, provided this can be arranged with. 
out appreciable increase in the complexity of 
the instrument, so as to simplify installation 
and reduce the possibilities of errors being 
introduced by the manner in which the pipe 
runs are air . 

The advantages to be gained by adopting a 
system of employing thermionic amplification 
in this measurement are demonstrated in a 
sensitive electrical differential pressure meter 
recently developed in the Physics Laboratories 
of the British Iron and Steel Research Associa- 
tion and described in a paper by Carlisle and 
Smith, presented to the Society of Instrument 
Technology in March this year. This instru- 
ment was developed specifically for the mea- 
surement of open hearth furnace differential 
pressures, but it will be apparent that it might 
also be used with advantage in orifice plate 
and venturi flow measurement and in general 
research work where very low differential 
pressures have to be accurately measured. 

The principle of operation depends on the 
use of a freely mounted diaphragm, to which 
the differential pressure to be measured is 
applied, the displacement being restrained by 
the force developed by a current-carrying coil 
moving in a fixed magnetic fleld. This coil 
is energised by the output of an amplifier whose 
input is derived from a simple electrical dis- 
placement detector responding to small dis- 
displacements of the diaphragm. A_ null 
balance or high percentage feed-back system 
is thus formed. Under the influence of a differ- 
ential pressure, the diaphragm is displaced 
slightly and an equilibrium condition is achieved 
when its position is such that the force deve- 
loped by the coil exactly balances the force on 
the diaphragm. However, since the current 
through the coil is a direct measure of the 
force it develops, this current is a measure of 
the differential pressure. 

With the present design of instrument, 
covering a range 0-0-lin w.g., a sensitivity of 

* Abstract. British Association Paper. Oct. 14, 1948 

t Physics Department, British Iron and Steel Research 
Association. 
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0-002in w.g. is readily achieved with quite a 
robust <lesign. The calibration, which is 
obviously dependent solely.on the constant 
relating force to current in the coil, can with 
careful design, be made very stable. Normal 
variation in the amplifier gain has no effect 
on the instrument calibration. Remote indi- 
cation and recording are readily obtained since 
the measurement is made in terms of a current of 
about 30mA for full-scale deflection. The 
design of amplifier, which has been found quite 
suitable, requires the use of only two valves 
in the form of power pentodes used as grid- 
controlled rectifiers, and can thus be made of 
sturdy construction, suitable for industrial 


use. 

It is confidently expected that this instru- 
ment, when finally engineered, will not only 
have the advantage of high sensitivity, flexi- 
bility in application, stability of calibration, 
and freedom from zero drift, but will permit 
greater tolerances in mechanical design and 
consequent simplification and economy in 
manufacture compared with existing methods 
of industrial measurement of small differential 
pressur es, 

Gas ANALYSIS 


The monitoring of the combustion conditions 
in the various types of furnaces used in steel 
making and processing requires instruments 
capable of analysis of 
the composition of flue 
gases for carbon dio- 
xide, carbon monoxide, 
and hydrogen content. 
Investigations into 
methods of control of 
the open hearth furnace 
indicate that the need 
is also likely to arise for 
routine measurement of 
oxygen content. 

Chemical methods of 
gas analysis, which 
must necessarily be in- 
termittent in operation, 
have been used in the 
past but modern require- 
ments indicate a pre- 
ference for continuous 
measurement which can 
only be readily achieved 
by physical methods 
of analysis*, such as 
thermal conductivity or 
radiation § absorption 
techniques for CO, 
estimation and methods 
dependent on unique 
paramagnetic proper- 
ties for oxygen estima- 
tion. In physical 
methods of analysis it is 
found that the final 
measurement is most 
readily obtained in 
terms of an electrical 
phenomena, for ex- 
ample, change of elec- 
trical resistance of a hot 
wire in the case of the 
catherometer, or change of capacity of a con- 
denser, one plate of which acts as a sensitive 
diaphragm as in the infra-red gas analyser. 
This technique of measurement has been 
described elsewhere® and it will be observed 
that the operation is ultimately dependent 
on the measurement of a very small differential 
pressure developed between two closed cham- 
bers. This is effected by the use of a thin 
membrane acting as a diaphragm which also 
forms ore plate of @ parallel plate condenser. 
Small displacements of the diaphragm occurring 
a8 a result of the applied pressure are detected 
as changes in capacity of the condenser, and 
by the use of a high gain thermionic amplifier 
are transformed to energy levels sufficient to 
operate a normal indicating meter. The great 
sensitivity to small percentages of CO or CO, 
content that can be achieved with this instru- 
ment (one pert of CO in a thousand for full- 
scale deflection) is dependent on this very 
effective method of measurement of the small 
differential pressure developed across the 





THE ENGINEER 


diaphragm. It is claimed that the sensitivity 
of the diaphragm and electronic system is 
such that differential pressures of the order of 
1/59 dyne per square centimetre can be detected, 
and there is little doubt that this sensitivity 
could not be achieved by any other method of 
amplification. Gas analysing instruments 
operating on the infra-red absorption principle 
are now being manufactured in emg od 
and are giving considerable satisfaction in use. 
Such an instrument has been in operation 
(as illustrated herewith) in the B.I.8.R.A. 
Physics Department Laboratories for about 
one year now and it is interesting to observe 
that as yet no repairs or adjustments have been 
necessary to either the thermionic amplifier 
or any part of the electrical system in this 
equipment. In this application the analyser 
is being used to measure gas mixing in aero- 
dynamic models of open hearth steel furnaces. 
On the left of the illustration a model can be 
seen with the probe inserted to draw off the 
gas sample at the point under investigation. 
OTHER MEASUREMENT PROBLEMS IN THE STEEL 
InDUSTRY 

Although many examples can be quoted 
where electronic techniques are being applied 
in instrumentation in the industry or where 
they will undoubtedly be applied in the future 
with considerable advantage, it is emphasised 


INFRA- RED GAS ANALYSER IN USE 


that electronic instruments should not be 
regarded as the complete answer to all instru- 
mentation requirements arising in the industry. 
Each measurement problem must be considered 
on its merits. 

For example, in the course of researches 
being carried out in the industry into the most 
suitable types of furnace roof construction 
and refractory brick, it was considered neces- 
sary to examine the stresses and stress distri- 
bution between bricks in various types of roof 
structure. The problem clearly was one of 
finding suitable pressure measuring elements 
for insertion at various points in the roof arches ; 
and at first sight it appeared that the diaphragm- 
operated electrical capacity type pressure 
cell® would be most suitable in view of the 
compactness of the pressure cells, which can 
be constructed on this principle and the ease 
with which they can be installed in positions 
remote from the main measuring apparatus. 
Furthermore, it was known that such gauges 
had been satisfactorily developed for dynamic 


477 


pressure measurements, and thus it was ex- 
pected that suitable equipment could be readily 
obtained. 

Some experiments were carried out, using 
this type of pressure cell and associated elec- 
tronic equipment for measurement of the small 
capacity changes, but considerable difficulties 
were experienced in trying to achieve the 
long-term stability of static calibration of 
the cells which was required. It became ap- 
parent that to overcome these difficulties and 
produce @ suitable instrument would require 
a great deal of further development. Further 
attention was therefore given to alternative 


‘methods of measurement and some commer- 


cially manufactured pressure cells operating on 
simple hydrostatic principles were obtained. 
Laboratory experiments were carried out witb 
these cells and an e imental unit installed 
in a furnace roof. The results obtained were 
entirely satisfactory and an installation is 
now .being prepared in which fifteen of these 
cells will be built into a furnace roof. 


CONCLUSIONS 

Many measurement problems arising in the 
instrumentation of iron and steel-making 
plant, such as those described, resolve them- 
selves into one of measurement of small forces, 
small displacements or small changes in some 
other physical quantity which is either directly 
related to electrical properties or can be readily 
converted to electrical energy and thus mea- 
sured as a voltage or current. Usually the 
energy level of the signal is small and sensitive 
electrical detectors and systems capable of 
giving a high degree of amplification are re- 
quired in order to operate normal indicators, 
recorders and controllers. 

In some of the examples discussed experience 
has shown it to be necessary to make use of 
electronic techniques in the form of ther- 
mionic amplifiers and/or electronic conversion 
elements as the only means available of obtain- 
ing the required instrument performance 
characteristics. In other cases a high degree 
of amplification of the signal from the initial 
measuring element is required but performance 
requirements permit two choices. One is the 
use of a sensitive galvanometer as detector, 
with intermittent operating mechanisms or 
electronic techniques for conversion of the 
galvanometer defiection into a form suitable 
for actuating recorders. The other is the 
thermionic amplifier, which is capable of not 
only detecting electrical signals of very low 
energy level but can also provide considerable 
power amplification. 

In many of these cases it is to be expected 
that the electronic instrument will ultimately 
find preference in use because of its greater 
flexibility in design and application, simpler 
mechanical construction and probably cheaper 
manufacture when used on a large scale. 

It is certain that the developments of the 
science of electronics, especially those which 
are responsible for thermionic amplifiers, 
radiation detectors, X-ray generators, and 
numerous electronic and electrical conversion 
elements are making a considerable contribu- 
tion to technical improvements in the operation 
and-control of steel-making plant, and will do so 
to an ever-increasing extent in the future. 

The measurement problems exist. The 
capabilities, principles of operation, and tech- 
niques of application of various forms of elec- 
tronic equipment are known from experience 
in other fields. The problems which are to be 
faced now are the encouragement of a clearer 
understanding of the fundamental principles 
involved in electronic apparatus; provision 
of educational facilities for the training of 
skilled maintenance staff to service such appa- 
ratus, and above all, the establishment of 
principles and standards of design of electronic 
equipment, which will suit it to service under 
the arduous operating conditions experienced 
in most heavy engineering industries. 
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Industrial and Labour Notes 


Coal Production 

THE recommendations of the Joint 
Committee on Coal Production, which was set 
up a few weeks ago by the National Coal Board 
and the National Union of Mineworkers, have 
now been considered and endorsed by the Board 
and by the union executive. The first recom- 
mendation urges that a rapid increase in the 
number of coal face workers must be secured 
by the maximum development of faceroom, a 
speedier procedure for the immediate upgrading 
of all suitable men for whom faceroom is avail- 
able, amendment of the training regulations 
where necessary to avoid delay in getting men 
to the face, and the removal of lodge objections 
to the introduction of foreign workers required 
to release miners suitable for upgrading to the 
coal face. 

The second recommendation concerns attend - 
ance at the pits, and on this matter both the 
Board and the union recognise that efficient 
production cannot be achieved without the 
regular attendance of a properly balanced 
labour force. It is therefore suggested that 
joint attendance committees should be set up 
at each pit. These committees will interview 
every week men who have missed shifts in the 
preceding four weeks without satisfactory 
explanation, and warn them of the conse- 
quences, and men whose attendance does not 
improve will be subject to disciplinary action, 
which may include a fine, on the recommenda- 
tion of the attendance committees. Where the 
management decides to take action, including 
dismissal, the union will not support or counten- 
ance any support being given to the men 
concerned. 

On the general question of output per man- 
shift at the face, the Board and the union have 
undertaken to co-operate in a new drive to get 
full implementation of the five-day week 
agreement. They will also make a joint effort 
forthwith to persuade the men at each pit to 
carry out more effectively the extended hours 
agreement, including both Saturday working 
and the extra half-hour per day. Further- 
more, it is intended to make a close examination 
of the factors which affect the working of 
extended hours. 

Output of deep-mined coal in the week ended 
October 23rd showed considerable improve- 
ment when compared with many preceding 
weeks. It amounted to 4,045,300 tons, and, 
added to the 230,400 tons from opencast work- 
ing, brought the week’s total production to 
4,275,700 tons. Last week’s total, according 
to provisional figures from the Ministry of 
Fue! and Power, was 4,241,200 tons, of which 
4,035,800 tons were deep-mined coal and 
205,400 tons opencast. 


Industrial Development in Wales 

There has now been published as a 
White Paper the report of Government action 
in Wales and Monmouthshire for the year ended 
June 30, 1948. It is the third annual report of 
its kind, and like its predecessors surveys indus- 
trial developments which have taken place in 
the period under review. 

One section of the report is devoted to the 
Welsh iron and steel industry, and, amongst 
other matters, it is stated that the production 
of tinplate continues to increase, but is still 
below pre-war level. If, however, present plans 
for the recruitment of labour can be realised in 
full, production should reach an annual rate of 
800,000 tons before the end of 1948. At that 
level, the report observes, a further limiting 
factor will be the quantity of crude steel avail- 
able, for the claims of tinplate must be con- 
sidered in relation to those of other important 
types of finished steel. The deficiency in the 
supply of semi-finished steel for the tinplate and 
other steel processing works, according to the 
report, has been caused by the pig iron shortage, 
but the hope is expressed of more pig iron being 
available in the second half of this year and of 


a consequent improvement in the supply of 
sheet and tinplate bars to the finishing mills. 
As to reconstruction plans, the report says that 
substantial progress has been made at Margam 
towards the construction of the new works for 
the production of hot rolled strip. It is hoped 
that the first of the two new blast-furnaces 
included in the scheme will be in operation by 
the end of 1949. 

Dealing with labour matters in the Welsh 
steel industry, the report comments that in 
July, 1947, there were approximately 54,300 
workers employed in blast-furnaces, steel melt- 
ing and rolling and tinplate manufacture. By 
the end of May, 1948, that figure had been 
increased to approximately 56,780, partly by 
reason of the opening of new plant. 


The National Joint Advisory Council 


The regular quarterly meeting of the 
National Joint Advisory Council, representing 
the British Employers’ Confederation and the 
Trades Union Congress, was held in London on 
Wednesday of last week, under the chairman- 
ship of the Minister of Labour. It was 
announced that, since the Council last met, 
arrangements had been made for the manage- 
ments of socialised industries to send repre- 
sentatives to future meetings. The existing 
membership of the Council of seventeen mem- 
bers drawn from the British Employers’ Con- 
federation, as representing employers, and 
seventeen drawn from the General Council of the 
T.U.C., as representing workers, is, however, 
not affected by this new arrangement. 

A report was received by the Council on the 
operation of the Control of Engagement Order, 
which came into force on October 6, 1947, and 
which is timed to expire on December 31, 1948. 
The Council’s unanimous advice was that the 
Order should be renewed until the end of 1949, 
and that the matter of its further extension or 
discontinuance should then be considered. 
There was also a unanimous declaration in 
favour of deferring for another twelve months 
the appointed day for bringing into operation 
the Restora.ion of Pre-War Practices Act, 1942. 
Both sides of the Council were agreed that the 
reason leading to the postponement of the 
appointed day from December 3], 1947, to 
December 31, 1948—the desirability of avoiding 
disturbance of industry in difficult economic 
circumstances—was still valid at present. 

Finally, the Council had an informal dis- 
cussion on the question of various impediments 
to production. According to an official state- 
ment issued after the meeting, “ ments 
were made for this subject to be further explored 
jointly.” 


The Distribution of Industry 

A requirement of the Distribution of 
Industry Act, 1945, was that the boundaries 
of the Development Areas in Great Britain 
should be reviewed within three years from the 
passing of the Act. A White Paper (Cmd. 7540), 
which was published last week, deals with this 
matter, and also examines industrial develop- 
ment which has taken place during the last 
three years, not only in the Development Areas, 
but also in the rest of the country. 

According to the report, approximately 
105,000 people have found work in new factory. 
buildings in the Development Areas since the 
war, a Jarge proportion being employed in the 
Government munitions factories which have 
been allocated to industry. The number of 
factories already completed in the Develop- 
ment Areas is 443, although up to the present, 
the report explains, they have less than half 
their peak labour force. In addition, plans 
have been made for 740 other factories, 530 of 
which are under construction. It is estimated 
that, when in full production, these factories 
will employ a further 185,000 workpeople. 

The report comments on the fact that not all 
the Development Areas have benefited equally. 


In some, for instance, it has not been found 
possible to introduce all the new ind istry 
needed because essential services, such as w ater, 
gas, drainage and transport were deficient, op 
because they were too remote from markets op 
sources of raw materials and components, or 
because sites suitable for industry could not be 
found, or because the necessary minimura of 
amenities expected by industrialists was lacing, 
or the available labour force was not of the 
right type. It must be recognised, the report 
observes, that the creation of a sufficiently 
diversified economic structure is bound to beg 
slow process. 

Finally, the report deals with certain areas 
not hitherto scheduled as Development Areas, 
The Distribution of Industry Act, 1945, reqitires 
the Board of Trade to be satisfied, before any 
area is scheduled, that there is, or is likely to be, 
a special danger of unemployment in that irea. 
In the light of that test, it is stated, the claims 
of a number of areas have been examined, and 
the conclusion has been reached that the 
Merseyside area should be added to the First 
Schedule of the Act. It is also proposed, in 
view of prevailing problems, to include the 
Highlands and Islands of Scotland in the First 
Schedule. On the other hand, it is not intended 


to recommend the removal from the First 
Schedule of the Distribution of Industry Act, 
of any of the areas at present designated 
Development Areas. 


Post Office Engineering Union’s Wage 
Claim 


Comment on the delay in dealing with 
a wage claim submitted in April on behalf of 
Post Office engineering and stores workers was 
made last week by Mr. D. J. W. Coward, 
general secretary of the Post Office Engineering 
Union. He said that the union executive 
accepted the broad implications of the White 
Paper on Personal Incomes, Costs and Prices, 
but held the view that the claim finally sub- 
mitted met both the reasonable demands of the 
union’s members and the limitations implicit 
in the Government’s statement of policy. 

Mr. Coward went on to say that at the end 
of April an assurance was given by the Assistant 
Director General of the G.P.O. that the claim 
would be dealt with ‘‘ as quickly as possible,” 
but since then no reply had been received to 
the union’s representations beyond repeated 
assurances that the matter was receiving 
attention, and requests for the union to exercise 
patience. The effect of the unreasonable delay, 
Mr. Coward added, had been serious unrest 
among the men who carried out the work of 
installing, maintaining and servicing the nation’s 
telegraph and telephone system. They had 
expected the Post Office either to improve 
matters or to reject their claim so that it might 
be settled elsewhere, without waiting seven 
months before coming to a decision. 


Engineering Cadetship Diploma Holders 
The Mechanical Engineering Advisory 

Committee of the Technical and Scientific 
Register, over which Sir William Stanier pre- 
sides, has lately been considering the resettle- 
ment in civilian life of Engineering Cadetship 
Diploma holders who have been demobilised. 

Engineering Cadetship Diploma holders are 
young men who have received a special intensive 
course in engineering to fit them for technical 
commissions in the Forces during the war. 
It is pointed out by the Ministry of Labour that 
those who obtained the Diploma can be 
exempted subject for subject from sections A 
and B of the associate membership examinations 
of the major engineering institutions. 

Employers who may like to have further 
particulars about these young men, with a view 
to offering them training apprenticeship, are 
invited to get into touch with the Technical and 
Scientific Register, at York House, Kingsway, 
London, W.C.2. 
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French Engineering News 


(From our French~ Gorrespondent) 


Monsieur Gregoire, the automobile designer 
and constructor, spoke recently of the lack of 
encouragement for the automobile industry 
shown by French Governments over the past 

mn years. Comparing French production 
with that of the United States, he showed that 
America produced 2,489,000 vehicles in 1938, 
increasing to 5,054,000 in 1947, whereas France 
roduced 226,000 vehicles in 1938 and only 
133,000 in 1947. The French industry, he said, 
was in danger of dying. However, he stated 
that American mass production and extreme 
jalisation resulted in a complete lack of 
flexibility. Thus, changing a model became an 
almost insuperable problem. For this reason, 
although American models change their aspect, 
they had shown little technical progress over 
the last ten years and specialisation tended to 
strangle research and discourage American 
engineers. French engineers, on the other hand, 
had shown ample proof of their imagination 
and talent, the Paris Salons in 1946 and 1947 
showing @ magnificent display of novelties 
which proved that French technique was pro- 
gressing. Last year, the Swiss publication 
Revue Automobile claimed that the French 
had replaced the Germans at the head of world 
technical progress. In that aspect, said Mon- 
sieur Gregoire, lay France’s only hope. 
* * * 

Strikes in the steel plants of the East of 
France are causing delivery delays to be con- 
siderably extended. This will be accentuated 
the longer the strikes continue, for there can 
be no question of making up the loss of produc- 
tion sustained. Some factories have already 
warned customers that deliveries will be two 
months later than first notified. The situation 
in the Nord may also be aggravated by the 
fact that some concessions have been made to 
workers in the East. 


* * * 


It has been announced that the French 
Government is to buy machine tools from Great 
Britain to the value of £1,000,000 sterling. This 
decision was taken following discussion by the 
permanent Franco-British Economic Com- 
mittee. The order is particularly interesting 
because its size has justified the incorporation 
of the metric system which is not used normally 
in Britain, and which British constructors 
would not incorporate in smaller quantities. 

* * * 


The Salon Nautique, the fourteenth Inter- 
national Salon for Maritime and Waterway 
Industries, has just been held in Paris. The 
President recalled the importance of these 
industries, which employ 400,000 workers 
compared with only 350,000 in the automobile 
industry. Tonnage of warships in France has 
increased from 200,000 tons in 1944 to 400,000 
tons to-day. The shipyards have resumed work, 
doubling their workers since the liberation, 
and are working on 60,000 tons. In 1946, 
cost of freight amounted to 600 million dollars 
and France is aiming to eliminate this dollar 
expenditure completely. In 1939, French gross 
tonnage amounted to 2,700,000 tons, dropping 
to only 850,000 tons at the liberation. To-day, 
it is 2,300,000 tons, and next year will see it 
equal the pre-war figure. The future fleet will 
have fewer liners than pre-war and a predomin- 
ance of cargo vessels, particularly tankers. 

* * “ 

Some railway production figures for France 
in 1948 have recently been issued. They relate 
to new building and exclude repair and main- 
tenance *work. The number of locomotives 
built in January, 1948, was 6; February, 5 ; 


March, 8; April, 12 May, 18; and June, 12. ° 


These figures compare with a monthly average 
of 9 for the year 1938, 21 for the year 1946, and 
11 for the year 1947. The number of trucks 
produced in January, 1948, was 74; February, 
239; March, 162; April, 198; May, 199, and 
June, 191. These figures compare with a 
monthly average of 96 for the‘ year 1938, 136 
for the year 1946, and 122 for the year 1947. 
During the first half of 1948, 25 locomotives and 
706 trucks were imported. 
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Notes and Memoranda 


Rail and Road 


“CasTLE ’’ Ciass Locomotive “G. J. CHuRcH- 
WARD.”—The Western Region of British Railways 
has named “ Castle ”’ class locomotive, ‘* No. 7017,” 
after the late Mr. G. J. Churchward, the distin- 
guished Chief Mechanical Engineer of the Great 
Western Railway, who held office from 1902 to 
1921. The naming ceremony was performed at 
Paddington Station, October 29th, by Captain (E.) 
William Gregson, R.N.R., President of the Institu- 
tion of Mechanical Engineers. It will be recalled 
that Mr. Churchward’s locomotives are noteworthy 
for their distinctive outline and originality in many 
details of construction, a distinguishing feature 
being the tapered boiler, which has become stan- 
dard practice for engines built at Swindon works. 


Snow-CLEARANCE ARRANGEMENTS.—In accord- 
ance with its usual practice about this time of the 
year, the Ministry of Labour has instructed its 
local offices to make arrangements well in advance 
for the supply of labour, if necessary, this winter to 
keep roads, railways and canals open for traffic and 
to prevent or minimise flooding. These arrange- 
ments are now being made in consultation with 
highway, railway, canal and catchment authorities 
in case this winter is a severe one. In areas where 
the labour reserve is small, arrangements will be 
made wherever possible to obtain the services of 
building and civil engineering and agricultural and 
forestry workers whose normal employment is 
temporarily suspended owing to severe weather 
conditions. Provision will also be made for 
military labour to be used in the last resort if the 
need is urgent and civilian labour is not available 
or cannot be obtained in time. 





Air and Water 


Lonpon Arrport TRar¥ric.—The Ministry of 
Civil Aviation states that in the month of September 
1,265,030 lb of freight passed through London 
Airport. In the same month, the airport was used 
by 38,402 passengers, involving 1°58 aircraft 
arrivals and 1069 departures. 

DE HavitLaANpd NorRTHERN Factory.—The new 
aircraft factory at Broughton, Cheshire, which the 
de Havilland Aircraft Company took over in June 
this year, has completed and is about to deliver 
to the R.A.F. its first aircraft, a Mosquito night 
fighter, ‘‘ Mk. 38.’’ The aircraft was test flown by 
Mr. W. P. I. Fillingham, the company’s chief produc- 
tion test pilot. The Broughton factory, built for 
war production by the Ministry of Aircraft Produc- 
tion and operated until March of this year by 
Vickers-Armstrongs, Ltd., has a covered floor space 
of approximately 1 million square feet. Flight test- 
ing is carried out on the adjacent airfield which is 
under R.A.F. control, and is capable of handling 
aircraft of considerable size on its hard-surfaced 
runways. 

Miscellanea 

Housing AND TowN PLANNING EXHIBITION.— 
An International Housing and Town Planning 
Exhibition is to be held in the Empire Hall, Olympia, 
London, from Tuesday, November 9th, to Thursday, 
November 18th, from 10 a.m. to 9 p.m. each day. 

CuirF Quay Power Sration.—The first delivery 
of 4000 tons of coal for the new 270MW generating 
station at Cliff Quay, Ipswich, was made recently 
by the collier ‘‘ Orwell.”” Commissioning of the 
first section of the station is thus brought a stage 
nearer, and we learn that the plant will begin 
operating towards the end of the year. 

A Lister Dinner.—A pre-war custom of enter- 
taining a large and representative number of its 
friends and agents was revived on Wednesday even- 
ing, October 27th, by R. A. Lister and Co., Ltd., of 
Dursley, when the company met at the Café Royal, 
Regent Street, and Sir Percy Lister, the chairman 
and managing director of the firm, presided. The 
principal guest was Viscount Swinton. The Lister 
Band played during the meal. Afterwards, the 
guests were entertained at the Hippodrome, where 
“ Starlit Roof ’’ was seen. 


Bumping ControL REGULATIONS.—The Ministry 
of Works announces an increase in the financial 
limit for building licensing for certain classes of 
buildings and the cancellation of the W.B.A. 
Priority Distribution Scheme. A new Order will 
come into force on November Ist which increases 
for certain classes of buildings the amount of build- 
ing work which may be carried out without a licence. 
Under the present Order, which the new Order 
supersedes, an amount not exceeding £100 may be 
spent on any single property without a building 
licence in the period July 1, 1948, to June 30, 1949. 
The new Order will allow a sum not exceeding £1000 


to be spent in the same og on certain special 
classes of buildings, namely, buildings used wholly 
as factories; warehouses; farm buildings (exclud- 
ing farm houses); schools, universities and other 
educational buildings, and office buildings with a 
floor space of 10,000 square feet or more. Where 
there is more than one such building on a single 
property, the maximum amount which may be 
spent without licence on the whole property will 
still be £1000. The limit of £100 for the year 
beginning July 1, 1948, remains unchanged for all 
other buildings. The Control of Building Materials 
Order will be cancelled from November Ist. The 
effect of this will be to end the statutory control 
of distribution of building components known as the 
W.B.A. Priority Distribution Scheme. On and 
after November Ist, therefore, the W.B.A. Priority 
Certificates (B.M. 104) will cease to be in use. 


RADIOACTIVE AND STABLE ISOTOPES FOR 
REsEARCH.—Growing interest in the use and avail- 
ability of isotopes for research purposes prompts the 
reminder that information about the facilities avail- 
able and the conditions attached to the issue of 
artificial radioactive materials can be obtained from 
the Isotope Information Office, Atomic Energy 
Research Establishment, Harwell, near Didcot, 
Berks. It should be added that the Isotope Alloca- 
tion Committee, under the chairmanship of Sir John 
Cockroft, includes representatives of the Medical 
Research Council, the Agricultural Research Council, 
and the Department of Scientific and Industrial 

h, representing the universities and indus- 
trial interests. This Committee will decide on 
priorities and allocation of scarce isotopes, bearing 
in mind the urgency of the investigation in question 
and the facilities available for its conduct. 





Personal and Business 


Mr. J. W. Larne has been appointed chief engi- 
neer of the Witton works of the General Electric 
Company, Ltd. 

Mr. F. E. Cuappett has resigned his post as 
Director of the Board of Trade’s Production 
Efficiency Service. 

British Ramways announces that Mr. C. W. 
King has been appointed assistant civil engineer, 
London Midland Region. 


Mr. A. E. McCormack, A.M.I.E.E., has joined the 
London branch staff of Johnson and Phillips, Ltd., 
as a senior sales engineer. 


AVELING-BarForD, Ltd., states that its London 
office will be moved on November 15th to Morris 
House, 1-5, Jermyn Street, S.W.1. 

Mr. S. B. HaryswortH, managing director of 
‘J. H. Fenner and Co., Ltd., has moved his head- 
quarters to the company’s new factory at Marfleet, 
Hull. 


Sm Rosert Rosrson, F.R.S., and Mr. W. L. 
Tregoning, have joined the board of Petrochemicals, 
Ltd. Sir Robert Robinson has also joined the board 
of Petrocarbon, Ltd., an associated company. 


THe Export Crepits GUARANTEE DEPARTMENT 
has opened a new branch at Royal London House, 
Queen Charlotte Street, Bristol, 1 (telephone, 
Bristol 21294; telegrams, ‘‘ Credexport Bristol °’). 

StnenTBLoc, Ltd., and its subsidiary, Andre 
Rubber Company, Ltd., have opened northern 
headquarters at 11, Cloth Hall Street, Hudders- 
field, under the management of Mr. H. Clements 
(telephone, Huddersfield 5491). 


Mr. Brintey Jones has resigned his position 
as senior metallurgist in the metallurgical and 
research department of the Vickers works of English 
Steel Corporation, Ltd., to become manager of 
Climax Molybdenum Company of Europe, Ltd. 


Mr. H. E. SHEaRDOWN, of Charles D. Holmes 
and Co., Ltd., has been elected chairman of the 
National Association of Marine Engine Builders. 
Sir Philip Johnson, of R. and W. Hawthorn Leslie 
and Co., Ltd., has been elected vice-chairman. 


JoHN ALLAN AND Co. (GLENPARK), Ltd., states 
that Metal Industries, Ltd., has taken a substantial 
financial interest in the company. No alteration 
is contemplated in the character of the business, 
which will continue with Mr. John R. Twaddle as 
managing director. 

Gror@E Etuison, Ltd., states that Mr. A. G. K. 
Williams has succeeded Mr. J. B. Gwynne Lewis 
as manager of the Cardiff office. Mr. Gwynne 
Lewis, who has occupied the position for thirty 
years, is retiring, although he will continue to serve 
the firm in a consultative capacity for some months 
to come, 
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Forthcoming Engagements 


Secretaries of , &c., desirous of 
having notices of meetings pews: in this column, are 
requested to note that, docile dowaniboue qf Gai thepaiin, 
the y informati S scen agpe nga pw on, or 
before, the morning of the Monday of the preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 

Association of Supervising Electrical Engineers 
To-day, Nov, 5th.—Bristor Branco: Grand Hotel, 
istol. “Single to Three-Phase Conversion 
Systems,” A. N. D. Kerr. 7 p.m.—Yor« Branos : 
Royal Station Hotel, York. ‘‘ Carbon in Engineer- 
ing,” G. Wilson Jenkins. ee 

Tuesday, Nov. 9th.—SouTH-WEst INDON BRANCH : 
Compton Hall, Compton Road, Wimbledon. 
“Electrical Education,” P. Honey. 7.30 p.mi 

Wednesday, Nov. 10th.—Braprorp BrancH: Midland 
Hotel, Bradford. ‘Electric Lifts,” J. Greenwood. 
7.30 p.m. 

Thursday, Nov. 11th.—Nortu Lonpon Branoxw: Lacey 
Hall, Hazelwood Lane, Palmers Green, N.13. 
“The Design and Lay-out of Street Lighting,” 
J. F. Roper. 7.30 p.m.—Sours-East oneal 
BrancH: South-East London Technical College, 
Lewisham. “The Man and His Job,” No. 1.—- 
The Supply Engineer,” E. H. Jesty. 8 

Friday, Nov. 12th—Crewe Brancx: The fre Arms 
Hotel, Crewe. “Variable Speed A.C. Motors,” 
F. Thompson. 7 p.m. 

Chemical Society 

Thursday, Nov. 11th.—Burlington House, Piccadilly, 
W.1. “The Structure and Reactivity of Free 
Radicals,” C. E. H. Bawn. 7 p.m. 

Derby Society of Engineers 

Monday, Nov. 15th.—School of Arts, Green Lane, 
Derby. ‘Electric Overhead Crane Practice,” 
John Baker. 7.15 p.m. 


Hull Chemical and Engineering Society 
Monday, Nov. 8th.—Royal Station Hotel, Hull. ‘“‘ Some 
Compounds of Carbon and Fluorine,” J. P. eee. 
7.30 p.m. 
Tluminating Engineering Society 
Tuesday, Nov. 9th.—Lighting Service Bureau, 2, Savoy 
Hill, W.C.2. “‘ High-Speed Photography, ” J. W. 
Mitchell. 6 p.m. 
Incorporated Plant Engineers 
To-day, Nov. 5th—LzrEeps Branco: Queens Hotel, 
Leeds. Annual dinner. Principal speaker will be 
the Rt. Hon. Hugh Gaitskell—BmmmcHam 
Brancu : Imperial Hotel, Temple Street, Birming- 
ham. “Stellite and its Applications, ” Mr. Riddi- 
hough. 7.30 p.m—East Miptanps Brance: 
George Pe Nottingham. Dance and ladies’ 


evening. 
Thursday, 
-M. 





I ofetests. ey 





‘Now mh. —East Mipianps BRancuH : 
Shak r Street, Nottingham. “In- 
dustrial Light and Colour,” T. S. Jones. 7 p.-m.— 
NEWCASTLE-UPON-T¥NE Branco: Y.M.C.A., Con- 
naught Rooms, Blackett Street, Newcastle-u 
Tyne. “The Progress of Fluidrive,” Mr. Bilton 
7.30 p.m. 

Friday, Nov. 12thSoutrn Yorks Branca : 
Hotel, Sheffield. Annual Dinner. 


Institute of British Foundrymen 

To-day, Nov. 5th—Wrxst Wates Section: Baldwin 
Canteen, Landore. “Mechanical Aids to Core- 
making,” J. Blakiston. 7 p.m. 

Saturday, Nov. 6th.—WaLES AND MonmovuTH BRANCH : 
Engineers’ Institute, Cardiff. “ Aids to 
Core Production, my " Blakiston. 6p. 

Wednesday, Nov. 10th.— LANCASHIRE en 
neers’ Club, Albert , Manchester. 
of Some American undry Visits,” 


Grand 


Engi- 
“* Details 
F. Nield. 


Tharedog, Nov. 11th—Lixcotn Section: Technical 
College, Lincoln. ‘‘An Evening of Light and 
Colour,” T. E. Hartley. 7.15 p.m. 

Saturday, Nov. 13th.—NewcasTLtE Branco: Neville 
Hall, Westgate Road, Newcastle-upon-Tyne. “‘ Steel 
Castings,” S. Finch. 6 p.m.—Scorrish Brancu : 
Royal Technical College, Glasgow. ‘‘The Produc- 
tion of Grey Iron Castings,” Film presented by 
C. R. van der Ben and H. Haynes. 3 p.m. 


Institute of Economic Engineering 
Saturday, Nov. 6th.—Technical College, Covent: Film 
aoe, “Pluto”; “ Thro’ the Mill,” and “ Tube 
* by courtesy of Stewart and Lloyds, Ltd. 


} p.m. 

Thuredayt Nov. 11th.—Pimm’s Restaurant, Bishopsgate, 
E.C. 2. “Alternative Incentive Methods in Indus. 

7 p.m. 

Institute of Marine Engineers 

Tuesday, Nov. 9th.—85, Minories, E.C.3. “* Metal Spray- 
ing in relation to Marine Engineering,” J. Barrington 
Stiles. 5.30 p.m. 

Institute of Metals 

Monday, Nov. 8h.—Scortisn Locat Section: 39, Elm- 
bank Crescent, Glasgow, 0.2. * Forging and Stamp- 
iug Non-Ferrous Metals,” F. E. 8 6.30 p.m. 

Thursday, Nov. 11th.—Lonpon Loca Section: Royal 
School of Mines, South Kensington, 8.W.7. “ Re- 
sources of Strategic Metals,” W. R. Jones. 7 p.m. 

Institute of Petroleum 

‘Wednesday, Nov. 10th. —Manson House, 26, Portland 
Place, W.1. ‘“‘Detergency of Carbon Black in 
Hydrocarbon Solution,” F. H. Garner and A. R. W. 
Baddeley. 5.30 p.m. 

Institute of Transport 

To-day, Nov. 5th—MippLEsBrouGH GRADUATE AND 
Srupent Society: Cleveland Scientific and Tech- 
nical Institution, Middlesbrough. “‘ Payment of 


try.” 
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Dock Workers,” A. Bailes. 7 p.m.—Newoastis- 
UPON-TYNE GRADUATE AND STUDENT 

Railway Literary Institute, Newcastle. ,Disoussion 
on “ Road from a Goods- 

7 p.m.—WEsTERN Szction: Docks 
Graduates’ and students’ night. 6 p.m. 

Tuesday, Nov. 9%h.—YorKsHIRE SECTION: 
Northern Station Hotel, Leeds. 
Statistical Control of Road 
W. Luff. 6.30 p.m. 

Wednesday, Nov. Toth. —Scotrish Section: North 
British Hotel, Edinburgh. Annual Dinner and 
Visit of President. 7 p.m. 

Friday, Nov. 12th.—Bouron GRapUATE AND STUDENT 
Socrery : Corporation Transport Offices, Bolton. 

rt hn ccneeelion t and Prospect,” D. 
Halliwell. Sas Miptanp SEcTION : 
School of Seaee th, ‘Derby. “Training the Trans- 
port Man,” L. ton. 6.30 p.m.—NorrTs Srar- 

FORDSHIRE Grour: North Stafford Hotel, Stoke. 

Passenger Transport,” C. F. Kla: pe 

6.30 p.m.—NoRTHERN Section : Royal Turks 

Hotel, Newcastle. ‘‘ Marine Insurance,” A. — 

Bellis. 7 p.m. 


Institute of Welding 
Thursday, Nov. 11th.—Souta Lonpon Branca: Insti- 
tute of Marine Engineers, 85-88, The Minories, 
-C.3. “The Welding of Corrosion Resistant 
Metals,” W. K. B. Marshall. 6.30 p.m. 


Institution of Chemical Engineers 

Saturday, Nov. 6th.—Reynolds Hall, College 
nology, Manchester. ane The Cooling of Circulating 
Water for Coolers and Condensers,” J. Leyland. 


3 p.m 

Tuesday, “Nov. 9th.—Geological Society, Setaeen 
House, Piccadilly, W.1. ‘“‘ Heat Transfer,” A. D. 
Davidson. 5.30 p.m. a 


Institution of Civil Engineers 
Tuesday, Nov. 9h.—Great George Street, Westminster, 
8.W.1. Discussion on “ Specification for Concrete 
Work,” introduced by G. P. Manning. 5.30 p.m. 
NEWCASTLE-UPON-TYNE AND District Assocta- 
TION StrupeNnTs’ MEETING: North of England 
Institute of Mining and Mechanical Engineers, 
Westgate Road, Newcastle- -Tyne. ning 


ice, Bristol. 


‘upon 
eg Address by Students’ Vice-Chairman, 
ryce. 6.15 p.m. 


Thursday, Nov. 11th.—NeEwcasTLE-UPON-TYNE AND 
District Association : Spark's Café, High Street, 
Stockton-on-Tees. ‘‘New Howrah Bridge,” E. 
Bateson. 6 p.m.—BIRMINGHAM AND District 
AssoctaTion: James Watt Memorial Institute, 
Great Charles Street, Birmingham. ‘ Present-Day 
Tendencies in the Design and Construction of Con- 
crete Roads,” W. P. Andrews. 6 p.m. 

Tuesday, Nov. 16th.—Great agg Street, Watt, 
8.W.1. “Met 1 in Airport 
Construction and Design, a: iinet. 5.30 
p.m.—NEWCASTLE-UPON-TYNE AND District As- 
soctaTION : North of England Institute of Mining 
and Mechanical Engineers, Westgate New- 
castle-upon-Tyne. “ The Geology of Water Supply,” 
H. G. A. Hickling. 6.15 p.m. 


Institution of Electrical Engineers 
To-day, Nov. 5th. pores Miptanp Srupents’ SEcTION : 
Botanical Ed Birmingham. 


Annual dance. 8 
any Nov. 8th.— 
all, Westgate Road, Neweastle- “upon - Tyne. 
i at Vertical-Shaft A.C. Generators 
Driven by Water Turbines,” E. M. Johnson and 
C. P. Holder. 6.15 p.m. 

Tuesday, Nov. %h.—Rapio Ssorion: Savoy Place, 
Victoria Embankment, W.C.2. Conphenatiin of the 
discussion on “To What Extent Does Distortion 
Really Matter in the Transmission of Speech and 
Music ?”” opened by P. P. Eckersley. 5.30 p.m. 

Wednesday, Nov. 10th.—SuPriy Suorson : Savoy Place, 
Victoria Embankment, W.C.2. ‘‘ The gens. 
Protection of High-Voltage Transmission an 
Distribution Systems,” H. M. Lacey. 5.30 
Loxsou STUDENTS’ SECTION : isit to Young 
A lator Company, Ltd., New Malden, Surrey, 
2. 

Thursday Nov. 1lth.—UTILisaTION SecTION: Savoy 

Place, Victoria Embankment, W.C.2. ‘‘ Water- 
works Power Plant Practice: the Com ive 
Costs of Steam, Diesel and Electricall 
Plant,” T. P. Wakeford. 5.30 
LAND CENTRE: Hotel Metro S 
sion- of Heating Surfaces in Boiler Plants,” J. R. 
Rylands and J. R. Jenkinson. 7 p.m. 


Institution of Engineering Inspection 
Thursday, Nov. 11th.—Royal Society of Arts, —_— Adam 
Street, Adelphi, W.C.2. “A Drawing a 
tion System bey Used by the sen. Sowend f 
of the Fleet,’ L. Trapnell. 6 p.m. 
Institution of Engineers and Shipbuilders in Scotland 
Tuesday, Nov. 16th.—39, Elmbank Crescent, Glasgow. 
“The Military Ports of Cairnryan and Faslane,” 
Sir Bruce G. White. 6.30 p.m. 


Institution of Heating and Ventilating Engineers 

Tuesday, Nov. 9th.—MANCHESTER AND DISTRICT Branca: 
Milton Hall, ate, Manchester. ‘“ Dus 
Removal from Textile Factories, ” G. E. Shuttle- 
worth. 6.30 p.m. 

Wednesday, Nov. 10th.—Szesstonat Meetine: Institu- 
tion of Mechanical Engineers, Storey’s Gate, St. 
James’s Park, 8.W.1. “ Electrostatic Filtration,’. 
F. Wright. 6 p.m. 

Thursday, Nov. 1lthBirMIncHaM aNp Districr 
Branox: Imperial Hotel, Temple Street, Bir- 
mingham. ‘Control, Collection and Settlement of 
Industrial Dust,” C. G. McKeown. 6.30 p.m. 


Institution of Mechanical Engineers 
To-day, Nov. 5th.—Storey’s Gate, St. James’s Park, 
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8.W.1 “On the Accuracy 4 Gear- -Hobbing 
Machine Tables,” J. ra Newton. 6 p.m, 

Tuesday, Nov. 9th.—AUTOMOBILE Drviston iN: 
Gate, St. James’s Park, 8.W.1. “Stress. 
Rubber Components and their Vehicle Appli atleast 


W. Marsh. 6 p.m. 

Thuredoy, Nov. 1lth.—Lonpon GRADUATES’ 
Storey’s Gate, St. James’s Park, S.W.1. 
Traction Drives,” R. Bourne. 6.30 p.m. 

Friday, Nov. 12th.—Aprriiep oo 
Storey’s Gate, St. James’s Park, S.W 

ression Shock as in Turbine and ell 
assages,” I. M. Davidson. 6 p.m. 
Institution of Naval Architects 

To-day, Nov. 5th.—SouTHERN JUNIOR BRANCH : Univer. 
sity College, Southampton. “Ship and Engino 
Development,” A. C. y. 7.30 p.m 


Institution of Post Office Electrical Engine ts 
——. Nov. 8th.—Lonpon CENTRE: Instituiion of 
rs, Savoy Place, Victoria Enbank. 
— w.c.2. “ The Possibilities of Supor HF. 
Radio and Wave-Guide Systems for ‘Telecom. 
munications,” W. J. Bray. 5 p.m. 
Institution of Production Engineers 
To-day, Nov. 5th.—West Watxs SuB-SECTION : Toch. 
i ty College, Swansea. ‘Industrial Dizests,” 
7.30 


Monday, _ 8th.—Hatirax Section : Whiteley’s Café, 
Westgate, Huddersfield. Sound film, “ The Produe. 
tion of High-Quality Steel.” 7 p.m. 

» Nov. 9th.—WOLVERHAMPTON GRADUATE Szc. 

‘echnical College, 

Plant and 

.m.— BirMIng. 

Watt Me norial 
“ti 


tec 8 


Seontoy ; 
Electric 


\FROUP ; 
“Com. 
t Blade 


Machinery,” oe A. H. Maco 
HAM aescea SECTION : 
Avelioat not Di Cashion itquipn pme 

ication ie on ui mt in Press. 
work,” H. W. Facer. 7 p.m. 

Nov. 10th.—Suerrietp Sxcrion : Royal 
Victoria Station Hotel, Sheffield. “* Electronics,” 
8. A. Ghalib. 6.30 m.—LuTON GRapvuare 
SECTION : Midland Hotel, Luton. ‘“ Modern 
Methods in Sand en ” G. A, Smith and E, 
Daybell. 7.30 

Friday, Nov. 1 sam PREC ED Counties Section; 
Electric House, Ipswich. ‘“‘ Incentives be Indirect 
Engineering Workers,” K. E. Taylor. 7.45 p.m.— 
Coventry SrcTion: Geisha Café, Coventry. 
“Fabrication Ap to Light and Medium Sized 
Components,” R Watts. 7 p.m. 

Institution of the Rubber Industry 

Wednesday, Nov. 10th.—West or ENGLAND Section : 
George Hotel, Trowbridge. Film Evening, given by 
Central Office of Information. 7.30 p.m.—Souriern 
SEOTION : wave "2 raga wae “ Some 

ae 


Proj By» 
Fr te 7. 15 p- m. 
Institution of Structural Engineers 

Wednesday, Nov. 10th.—LANCASHIRE AND CHESHIRE 

Branco: Colle of Technology, Manchester. 

“The Design of Flat Plates,” F. A. Gerard. 7\p.m. 
Thursday, Nov. 11th.—11, Upper Belgrave Street. 8.W.1. 

“The Principles of Aircraft Strength Testing.” 

P. B. Walker. 6 p.m. 
. lith—Scortish Branco: Ca’doro 
Restaurant, Glasgow. ‘‘ Research Work in Rein- 
forced Concrete and its Relation to Practical 
Construction,” W. A. Fairhurst. 6 p.m. 


Institution of Works Managers 

Tuesday, Nov. 9th.—Lx1cEsTER Brancu : College of Art 
and Technology, Leicester. ‘‘ Motion Study,” Miss 
A. G. Shaw. 7 p.m.—Merseysipe Brancn : 
Exchange , Liverpool. ‘Occupation and 
Health,” R. E. Lane. 6.30 p.m.—SHEFFIELD 
Branco: Ro Victoria Station Hotel, Sheffield. 
“ Joint tation: Some Practical Problems,” 
Mrs, W. Raphael. 7 p.m.—West MipLanp Branca: 
Grand Hotel, Birmingham. ry discussion on 
“‘ Sales and Works Liaison.” 7 

Thursday, Nov. 11th.—_WEMBLEY UB- > Bnasron : Rest 
Hotel, Kenton. “Statistical Methods and Pro- 
duction Efficiency,” B. P. Dudding. 12.30 p.m. 


Junior Institution of Engineers 

To-day, Nov. 5th.—39, Victoria Street, 8.W.1. 
is Nuclear Force t ” H. Chatley. 6.30 p.m. 

_—— Nov, Ee ae ee 

chester jety, 16, St. Ty's 
oo » nen “Modern Die Casting,” 
U. O. Khuner. 7 p.m. 

Friday, Nov. 12th.—39, Victoria Street, 8.W.1. ‘“‘ Some 
Practical Examples of Control Systems with Special 
Reference to Fluid-Operated Applications,” B. T. 
Turner. 6.30 p.m. 

Manchester Association of Engineers 
Nov. 5th.—Engineers’ Club, Albert Square, 
r. ent g Equipment of Factory 
Buildings,” C. Go: Huntley and F. Buckingham. 
6.45 p.m. 

North East Coast Institution of Engineers and Shipbuilders 

Friday, Nov. 12th.—Mining Institute, Newcastle-upon- 
Tyne. “ Techniques of a Gas Turbine Vibration- 
Laboratory,” R. G. Voysey. 6.15 p.m. 

Royal Aeronautical Society 

Thursday, Nov. 11th.—Institution of Civil E 
Great George Street, 8.W.1. “ French 
Gas Turbines,” M. Destival. 6 p.m. 

Royal Society of Arts 

Wednesday, Nov. 10th.—John Adam Street, Adelphi, 
W.C.2. “Social and Economic Aspects of Indus- 
trial Design,” R. 8. Edwards. 2.30 p.m. 

Stoke-on-Trent Association of Engineers 

Saturday, Nov. 13th. —Electricity Department’s Show- 
rooms, Stoke-on-Trent. Making the Modern 
Motor Tyre,” H. M. Devey. 7 p.m. 
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A Seven-Day Journal 


M.W.B. Annual Report 


Tue forty-fifth annual report of the Metro- 
politan Water Board, for the year ended 
March 31, 1948, was published last week. 
The daily average quantity of the River 


Thames gauged at Teddington was 884-1 
million gallons, a decrease of 969-1 million 
gallons, compared with 1946-47. The daily 
average total abstraction from the river by the 
Metropolitan Water Board was 245-9, and two 
suburban water companies abstracted 8-1 
million gallons, so that the average natural 
flow at Teddington was 1138-1 million gallons, 
compared with 2075-5 million gallons per day 
in 1946-47. The percentage of natural flow 
abstracted rose from 10-71 per cent in 1946-47 
to 22-32 per cent in 1947-48. From the River 
Lee an average of 22-5 million gallons per day 
was abstracted. A substantial decrease, 
amounting to 53-9 per cent, was evident in the 
daily average quantity gauged on this river, 
as in the Thames, but the quantity abstracted 
by the Board fell by 0-3 miliiun gallons per 
day. Other sources, natural springs, wells and 
chalk water contributed supplies of 57-67 
million gallons a day, giving an average grand 
total daily supply of 340-85 million gallons, 
an increase of 8-78 million gallons over the 
preceding year. It is estimated that during 
the year an average of 6,442,600 persons were 
supplied, giving a quantity of 51-82 gallons 
per head per day. Dealing with works in 
progress or completed, the report notes that the 
King George VI reservoir at Staines was inau- 
gurated by His Majesty the King in November, 
1947; an account of this reservoir appeared 
in our issue at the time. An interesting note 
is given with regard to the purchase of coal. 
In 1911 the Board instituted a method of pur- 
chasing coal on the basis of a guaranteed heat 
value, and claims to have been probably the 
first authority to do so. The procedure was 
interrupted by the 1914-18 war and was 
necessarily modified during 1939-45. The Board 
has since continued to purchase coal to the 
extent of some 35 per cent on a guarantee 
of calorific value. The remainder has had to 
be obtained in accordance with Ministry of 
Fuel allocations, with the result, it is stated, 
that the quality during and since the war has 
been inferior to pre-war. As the Board con- 
siders it highly desirable to reinstitute a system 
whereby the most suitable coals can be made 
available and their prices properly related to 
their steam-raising capacities, it decided to 
make representations to the National Coal 
Board on the matter. 


Area Gas Boards 


In a written reply to a Parliamentary ques- 
tion on Friday, November 5th, the Minister of 
Fuel and Power stated that he proposes to 
appoint the following as chairmen of the Area 
Gas Boards to be set up under the Gas Act, 
1948 :—Scottish, Sir Andrew Clow, Governor 
of Assam, 1942-47, and chairman of Committee 
on Domestic Peak Load; Northern, Mr. E. 
Crowther, general manager and chief engineer, 
Newcastle-upon-Tyne and Gateshead Gas Com- 
pany; North-Western, Colonel W. M. Carr, 
chairman, United Kingdom Gas Corporation ; 
North-Eastern, Mr. Roger Edwards, director, 
Co-6perative Wholesale Society, and Chairman 
of Coyncil of Industrial Design ; East Midlands, 
Mr. Henry F. Jones, director of South Metro- 
politan and South Suburban Gas Companies ; 
West Midlands, Mr. G. le B. Diamond, director, 
engineer and general manager, Rochester, 
Chatham and Gillingham Gas Company, and 
Regional Controller, South-Eastern Region, 
Ministry of Fuel and Power; Wales, Mr. 
Mervyn Jones, town clerk, Newport ; Eastern, 
Sir John Stephenson, general secretary, the 
Plumbing Trades Union, and Labour Adviser 
to the President of the Board of Trade ; North 
Thames, Mr. M. Milne-Watson, governor, Gas 





Light and Coke Company; South-Eastern, 
Mr. W. K. Hutchison, managing director, Gas 
Light and Coke Company; Southern, Mr. O. 
Guard, managing director, Associated Coal 
Wharves, Ltd., and director, United Drapery 
Stores; South-Western, Mr. C. H. Chester, 
director, general manager and secretary of 
the Swindon United Gas Company. The 
salary for the post of chairman of Area Gas 
Boards has been fixed at £4500 per annum. 
In two cases in which officers of gas undertakings 
have existing contracts at a higher salary they 
will receive a personal addition to the salary of 
£4500. Chairmen will be entitled to an allow- 
ance of up to £500 per annum for expenses. 


A British Gas Council Exhibition 


On Monday, November 8th, there was opened 
for an indefinite period at Gas Industry House, 
1, Grosvenor Place, Hyde Park Corner, London, 
8.W.1, an exhibition entitled ‘‘ The Nation’s 
Wealth,” which has been arranged by the 
British Gas Council. It is open from 10 a.m. to 
6 p.m. daily and admission is free. The object 
of the exhibition is to emphasise the value to 
the nation of the products which result from the 
most efficient treatment of coal by the processes 
of carbonisation and gasification, such as are 
employed in modern gas undertakings and coke- 
oven plants. The mining and grading of coal 
is illustrated by appropriate exhibits, and an 
indication is given of the widespread use of coke 
in various forms as an industrial and domestic 
fuel. The industrial use of gas as a fuel is 
shown in applications to barrel-making, cutlery 
manufacture and the motor industry, and for 
paint manufacturing, steel cutting and the 
ceramic industry. In the commercial section, 
emphasis is laid on the use of gas in bakeries 
and for domestic cooking and heating. In the 
by-products section, the importance of 
chemicals, disinfectants and perfumes derived 
from coal-tar distillation is stressed. Research 
is illustrated, while other sections deal with 
street lighting and transport, as many gas 
undertakings possess their own colliers and 
canal transport, also wagons for the rail trans- 
port of gas coal. In an opening address at the 
pre-view of the exhibition Mr. J. R. W. 
Alexander, the general manager of the British 
Gas Council, made a plea for the establishment 
of a national fuel policy, which, he said, should 
seek to eliminate the present waste caused by 
the burning of raw coal. He put forward the 
suggestion that a Government subsidy should be 
paid for the production of domestic fuel appli- 
ances of high efficiency, the use of which, 
whether they were for gas, electricity or solid 
fuel, would increase the saving in coal, 
meaning more for Britain and for export. Mr. 
Alexander has recently completed a booklet 
entitled ‘“‘ The Structure of the Gas Industry 
Under the Gas Act,” published by the Council 
in October, which outlines the future structure 
of the industry. It is complementary to the 
booklet entitled ‘‘The Gas Industry: Facts 
and Figures,” published by the Council in 
January last, which describes the present 
industry. 


Model General Conditions of Contract 


In March, 1947, discussions which had taken 
place between representatives of the Council 
of the Institution of Mechanical Engineers and 
of the Council of the Institution of Electrical 
Engineers, resulted in a joint recommendation 
to the two Councils that Model General Condi- 
tions of Contract should be prepared, suitable 
for use by the mechanical and the electrical 
engineering industries. It then seemed clear 
that such a document would be welcomed in 
many quarters, and that the existing widely 
used Model General Conditions of Contract 
“A,” for home contracts, with erection, issued 
by the Institution of Electrical Engineers, could 





be taken as the starting-point for drawing up 
@ more widely applicable document. The two 
Councils endorsed that recommendation, and 
jointly appointed a committee, including the 
members who had served on the existing elec- 
trical committee, with additional members 
representative of the mechanical engineering 
industry. The work of the Joint Committee 
resulted in the preparation of revised Model 
General Conditions of Contract ‘‘ A,” for home 
contracts, with erection, suitable for the 
mechanical and electrical engineering industries. 
Their publication has been authorised by the 
two Councils, and copies have now been 
placed on sale at a cost of 5s. each, post free. 
They may be obtained from the secretary of 
either Institution. With the issue of these new 
(Joint) Conditions of Contract ‘‘ A,” the (Elec- 
trical) Model General Conditions of Contract 
** A” have been withdrawn from sale, and it is 
hoped that the new Conditions “‘ A” will be 
used for all future contracts to which they are 
applicable. 


Lectures on Internal Combustion 
Turbines 


A SERIES of lectures on “‘ Internal Combustion 
Turbines ” was delivered at special meetings of 
the Institution of Mechanical Engineers on 
Wednesday and Thursday of last week. The 
lectures were given by the staff of the National 
Gas Turbine Establishment, Farnborough, the 
first being by Mr. Hayne Constant, the Director 
of the Establishment, on “‘ The Prospects of 
Land and Marine Gas Turbines.” An abstract 
of this lecture is printed on another page of 
this issue. Succeeding lectures dealt with ‘‘ The 
Part-Load Performance of Various Gas Turbine 
Engine Schemes,” by Mr. D. H. Mallinson and 
Mr. W. G. E. Lewis; ‘‘ The Fuel Problem in 
the Gas Turbine,” by Mr. P. Lloyd ; “ The Per- 
formance of Axial-Flow Turbines,” by Mr. D. G. 
Ainley ; “Heat Flow in the Gas Turbine,” 
by Mr. A. G. Smith, and ‘ Three-Dimensional 
Flow Theories for Axial Compressors and 
Turbines,”’ by Mr. A. D. S. Carter. The Institu- 
tion hopes to publish, very shortly, the full 
text of all the lectures in a special issue of the 
“ Emergency Proceedings.” 


Applications of Electronics to 
Research and Industry 


It is announced by the Scientific Instrument 
Manufacturers’ Association of Great Britain, 
Ltd., that a symposium on ‘“‘ The Applications 
of Electronics to Research and Industry ” will 
take place in the York Room, Caxton Hail, 
Westminster, London, 8.W.1, on Thursday 
and Friday, November 18th and 19th. The 
meetings will begin at 10 a.m. and end at 5 p.m., 
with a@ suitable luncheon interval, the afternoon 
meetings beginning at 2.30 p.m. The proceed- 
ings will be opened by Sir Edward Appleton, 
and Mr. A. G. D. West, the chairman of the 
Electronics Group, will preside. In the section 
on “Electronics in Industry,” the following 
papers will be presented on Thursday morning : 
—** Electronics in Computing,” “‘ A Review of 
Frequency Measurement,” and ‘‘ The Measure- 
ment of Small Displacements by Electric and 
Electronic Methods.” In the afternoon, papers 
will be read on “ Measurement of Ionising 
Radiations,” ‘‘ High-Vacuum Gauges,” and 
“The Radiosonde and its Applications.’”? On 
Friday the subject will be ‘Electronics in 
Industry,” and Mr. F. A. Downes will take the 
chair. In the morning papers will be presented 
on ‘‘Some Industrial Applications of Ultra- 


sonics,’ ‘‘ Metal Detection in Industry,” 
“Sound and Vibration Measurement in 
Industry,” “Electronics in Spectroscopy,” 


and ‘“‘Some Applications in Picture Tele- 
graphy.’ The papers above mentioned will be 
presented by the scientific staffs of the member 
firms of the Electronics Group. 
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Water Supply of Greater London 


By H. W. DICKINSON, D.Eng., M.I.Mech.E. 
No. XIX—(Continued from page 458, November 5th) 


PURIFICATION IN THE NINETEENTH 
CENTURY 
Moe has been saidincidentally in previous 
articles about the sedimentation, filtration, 
storage and devitalisation of the water sup- 
plied to London as time has gone on, but 
more remains to be said. 

Sedimentation.—In the earliest days water 
was used raw, as we have seen, as drawn 
from the rivers and wells ; the only purifica- 
tion that was effected was by settlement in 
the vessels used to store the water. During 
the conduit period, since the water 


London Company at Old Ford, in 1807, 
and by the West Middlesex Company in 
the same year at Hammersmith. Even 
settlement for twenty-four hours has con- 
siderable effect. Such provision is ineffec- 
tual in times of flood, although the practice 
grew up of stopping admission from the 
river at such times if the storage level of 
the reservoir was high enough to warrant it. 
Filtration —The Chelsea Company’s water 
was particularly subject to the effect of 
turbidity, and many complaints were received 
even from the royal palaces. In 1825-26 


FiG. 72—SIMPSON’S FILTER BEDS AT CHELSEA WATERWORKS, PIMLICO—1829 


bubbled out fairly clear at the source, sedi- 
mentation hardly occurred, and if it did it 
settled naturally and effectively during the 
gentle flow by gravitation to the conduit head 
and was readily removed. Similarly, in the 
case of the New River the speed of the 
stream is sufficiently slow to allow the 
settlement of solid matter en route ; indeed, 
the river as a whole is equivalent to a large 
settling reservoir. Any deposit, weed growth 
and “flotsam’’ is detained by screens 
situated every 5 miles or so along the course. 
From the start of this supply, “‘ walkers ” 
or “walksmen” have been and are still 
employed to guard the river, cut and remove 
weeds and keep the verges in order. Further- 
more, fine screens are interposed when the 
water reaches New River Head, and the 
chambers are cleaned every three months. 
In the case of the first river pumping instal- 
lation, the water was drawn raw from the river 
bed, the only precaution adopted being a 
screen or perforated pipe at the intake, an 
erection usually known as a dolphin, to 
intercept the grosser kinds of rubbish. 
Mud must have been deposited in the cis- 
terns at the top of the water towers and like- 
wise in the mains, but what were the expe- 
dients adopted to clean them we have not 
learnt. Where canals or ponds filled at 
high tide for use with tide-mills were installed, 
as at Chelsea, in 1723, the water, especially 
in time of flood, was turbid and unpalatable 
to say the least. The early and simple 
expedient of settling or impounding reser- 
voirs for the deposit of sediment before 
pumping the water into the mains was 
first adopted systematically by the East 


James Simpson, engineer to the company, 
undertook a number of experiments on the 
subject of filtration by means of a small 
sand filter of about 1000 square feet area. 
By a stroke of good fortune, Simpson’s 
drawing of this filter bed has been preserved. 
It was presented by him to the Institution 
of Civil Engineers and is kept in the Library. 
It is not to be inferred that he was the first 
to adopt this large-scale method. In 1827 
the Governor and Proprietors approved of 
his work and directed him to see what was 
being done elsewhere in other parts of the 
country; besides this, other experiments 
were going on, probably unknown to Simpson, 
on the Continent about this time. 

The Governor and Proprietors may have 
been induced to encourage Simpson in his 
task by the allegations made by Sir Francis 
Burdett in a petition presented to the 
House of Commons in 1827, which we have 
already mentioned, but the allegation is worth 
repeating. It was “that the water taken 
from the River Thames at Chelsea, for the 
use of the inhabitants of the western portion 
of the Metropolis, being charged with the 
contents of the great common sewers, the 
drainings from dunghills, and laystalls, 
the refuse of hospitals, slaughter-houses, 
colour, lead and soap works, drug mills 
and manufactories, and with all sorts of 
decomposed animal and vegetable sub- 
stances, rendering the said water offensive 
and destructive to health, ought no longer 
to be taken up by any of the water com- 
panies from so foul a source.”” This was not 
so greatly exaggerated as it sounds. 

To return to Simpson. Based on the 
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information he had obtained by visits to 
paper mills and print works in the pro. 
vinces and by the results of his own experi. 
ments, in 1829 he constructed a filter bed 
the first in London, the form of whic), has 
not been materially improved upon up to 
the present day. It occupied an area of 
about an acre. Fortunately, also, his origi- 
nal drawing has been preserved and the 
important part of it is here reproduced 
(see Fig. 72), from which it will be seen that 
the raw water was first pumped into two 
settling reservoirs, from one of which, 
alternately, it passed by gravity to the fi/ter. 
ing beds, the top of which was level with the 
bottoms of the settling reservoirs. Tuinels 
of loose bricks covered with tiles were laid 
on the floor in the first place; on the top 
of this was a layer of coarse, washed gr:.vel, 
then a layer of fine washed gravel, and, 
lastly, of a layer of fine, washed sand, each 
of the layers being 2ft in thickness. he 
capacity of his filter bed at the start was 
2} million gallons per day, i.e., 2-14 gallons 
per square foot per hour, a rate which, 
seeing that 2-5 gallons is considered to-day 
to be the upper desirable limit, was a happy 
result. The cost of construction was nearly 
£12,000. It was found that the bulk of the 
sediment rested on the top layer of sand 
and none penetrated deeper down than 3in, 
so that scraping off the top }in or so of sand, 
washing it, and replacing it, was found suffi- 
cient to restore the filter bed to practically 
its original efficiency. Simpson’s filter bed 
continued in use at Chelsea till 1856, when 
the intake was removed to Surbiton, where 
new filter beds were constructed. 

This is an appropriate opportunity to 
say something about this outstanding engi- 
neer. James Simpson (1799-1869) was one 
of the great men whose principal concern 
has been with the water supply of London, 
and consequently it is meet that a few words 
should be said about his career. He was 
the fourth son of Thomas Simpson, a Cum- 
berland millwright, who had in 1785 assisted 
in establishing the Lambeth Company for 
the supply of South London, and had erected 
the pumping engines, previously described, 
for the company, near where is now Charing 


FiG."73—JAMES SIMPSON, 1799-1869 


Cross Bridge. Thomas was also the engineer 
of the Chelsea Company and at his residence 
on the works, where now is Victoria Station, 
James was born and there received his first 
introduction to the profession. He succeeded 
his father as engineer to the company in 
1823, and the first work he undertook was 
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on filtration, as mentioned above. James 
succeeded his father as engineer, both to 
the Chelsea and the Lambeth companies. The 
reservoirs at Streatham and Brixton were 
among his earliest works. It was he who 
terminated competition between the Lam- 
beth and the Southwark and Vauxhall 
companies, about 1840. It was Simpson 
who advised the removal of the Lambeth 
intake to Seething Wells, and his filter beds 
there, in 1850, were the first above tidal 
influence. In 1853 he advised the Chelsea 
Company to do likewise, and that was why 
the adjoining site was acquired ; these works 
were completed in 1856. 

Simpson had a long career as a consultant 
on waterworks, piers, docks and harbours. 
An enterprise of great importance was his 
establishment of engineering works at 
Grosvenor Road, Pimlico, about 1850, for 
the manufacture of pumping engines. His 
right-hand,man in this venture was John 
Taylor (1817-91), who never came into the 
limelight. As a Member (1825) and as 
President (1854-55) of the Institution of Civil 
Engineers, Simpson was “ held in high esteem 
not alone because of the soundness of his 
views, but of his known and admitted 
honesty and uprightness of character.” 
For nearly thirty years he was the high priest 
of waterworks engineering. Our portrait 
is from a photograph taken in the latter years 
of his life. 

To resume our story, sand filter beds, 
though shown to be effective and reliable, 
received comparatively little application 
by other than the Chelsea Company for more 
than two decades after Simpson had shown 
the way. The installation of filter beds was 
left to the discretion of the companies and 
was carried out slowly, in most cases not till 
after public outcry as to the turbidity of the 
water supplied was made. The first statutory 
enforcement of filtration was embodied in 
the Lambeth Company’s Act in 1848 
(11 Vict., c.7). Screen chambers filled with 
gravel were adopted, however, by the 
Lambeth and other companies from 1835 
onwards. A vertical section of such a screen, 
formerly used at Hampton by the Southwark 
and Vauxhall Company, sufficiently illus- 
trates this method (see Fig. 74), and requires 
no explanation. } Rapid mechanical filtration 
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FiG. 74—SECTION THROUGH FILTER SCREEN 


did not come into use till the end of the 
century. 

Storage reservoirs as a provision against 
droughts, from which to draw during the 
summer months, began to be introduced 
about 1840. The part that they can fulfil 
has been recognised more and more as time 
has gone on. The greatest developments 
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in this direction have taken place since the 
end of the nineteenth century and will be 
noticed later. 

Water Contamination and Examination.— 
We have already enlarged upon the general 
aspects of the pollution of the available 
sources of water supply to the Metropolis 
during the nineteenth century, but the matter 
deserves some attention in detail, for it 
must be recognised that continued efforts 
were being made during the whole of the time 
to discover the under- 
lying facts about 
water contamination 
and how it can be 
combatted. 

The years 1845 and 
1849 were memorable 
in the history of 
London’s water supply 
because of the serious 
outbreaks of Asiatic 
cholera that took 
place, and the fact that 
the disease was traced 
by two physicians, 
John Snow (1813- 
1858) and William 
Budd (1811-1880) to 
drinking water derived 
from sources contam- 
inated by excreted 
matter. As previously 
stated, the Thames 
had for more than a 
decade been getting 
gradually fouler and 
fouler, owing to the 
discharge into it of 
sewage previously re- 
tained on the land by 
cesspools and ashpits. 
Public feeling was 
roused to a high pitch 
and in the _ epoch- the Metropoli 


The outlines define the areas which 
are partially or entirely supplied by 
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belief. Sir Edward Frankland (1825-99), 
F.R.S., who had made systematic organic 
analyses of London water since 1868, was 
prominent from 1885 in introducing the new 
mode of examination, developed largely by 
the researches of Robert Koch. Frankland 
summed up existing knowledge in the state- 
ment that “filtration through far greater 
thicknesses of sand than could be employed 
on the large scale by water companies is 
quite insufficient to remove these lower 








making Metropolis 
Water Act, 1852 (15 
and 16 Vict., c. 84), 
not only was provision 
made that after 1855 
no water company 
should take in water 
below Teddington Lock, but that all 
water for domestic use, except that from 
wells pum into covered reservoirs, 
should be filtered. It had by this time been 
realised that filtering apart from freeing 
water from objectionable appearance, taste 
and smell, was largely effective in freeing 
it also from germs, the knowledge of the 
transmission of disease by which means had 
now become proved. 


Water Hxamination.—Until the °70s of 
the century it was supposed that organic 
matter derived from extraneous sources 
undergoing decomposition was the reason 
why water so contaminated was rendered 
unfit for domestic consumption ; hence, since 
the 1820s, when chemical analysis of water 
was established, the amount of organic 
matter present had been accepted as the 
criterion of purity. The researches of Louis 
Pasteur during the ’60s and ’70s showed that 
fermentation and putrefaction were due to 
living micro-organisms, and that some of 
these bacteria were the causes of zymotic 
disease. The acceptance of the germ theory 
of disease led to the rapid development of 
the science of bacteriology and it was soon 
applied to water examination. Mere chemical 
and physical examination lost much of its 
significance and the place of importance was 
taken by the new science. The communica- 
tion of cholera and typhoid through the 
medium of water became an established 
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The small shaded area is 
supplied by the Lambeth and by the 
Southwark and Vauxhall Companies. 
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FiG. 75—AREAS SERVED BY THE METROPOLITAN WATER 


COMPANIES—1900 


forms of living matter which in their habits 
we have good reason to believe simulate the 
organisms causing zymotic disease.’’ For- 
tunately, however, the protagonists of sand 
filtration had builded better than they 
knew, for it was found that such treatment 
reduced the number of organisms in water 
by 95 per cent or more according to the state 
of the filter bed. It became established 
that water could act as a carrier of disease 
and to this were attributed the outbreaks 
that occurred in 1846, 1856 and 1852. 
Meanwhile, legislation had reflected the 
progress of science. By a clause in the 
Metropolis Water Act of 1852 (15 and 16 
Vict., c. 84) no company was allowed to 
tap any new source of supply unless it 
was approved by an inspector of the Board 
.of Trade. More positive enactment was 
secured by the Amending Act of 1871 
(34 and 35 Vict., c. 113), by which a water 
examiner was appointed, whose duty it 
was to examine the water supplied by the 
various companies and report at intervals 
to the Local Government Board. The first 
examiner was Col. Sir Francis J. Bolton 
(1831-1887), whose reports, detailed under 
twenty-five or more headings, including 
chemical and bacteriological tests of samples 
of water taken daily, were issued annually. 
Sir Francis compiled and*! published a 
compendium of information relative to the 


81 Bolton, F. J., “‘ London Water Supply,” 1884, 
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Water Companies in general, previously 
difficult of access by the public. 

The Rivers Pollution Prevention Act of 
1876 (39 and 40 Vict., c. 75) made com- 
pulsory the treatment of sewage before any 
effluent could be discharged into a river. 
There arose two schools of thought: the 
first, headed by Frankland, which regretted 
but realised that, with river water, sewage 
purification and not its entire exclusion 
was all that could be carried out, hence the 
opinion that influenced so largely the Royal 
Commission of 1886, as has been stated, in 
advocating the drawing of supplies from 
pure and unpolluted distant sources. How- 
ever, the second school of thought has 
gradually crystallised, i.e., that purification 
of water from a reasonably pure source, 
such as river water, can be carried to such 
a pitch that it is quite as good as that from 
mountainous regions. It is the latter policy 
that the companies, followed by the Metro- 
politan Water Board, have pursued. Such 
a policy demands a high degree of profes- 
sional skill and unremitting vigilance under- 
taken by a suitable organisation.* To this 
we shall make reference later. 

Here it may be interposed that it was not 
till sixteen years later that the post of 
official Water Examiner was deemed super- 
fluous and abolished. 


METROPOLITAN WATER BoarD - 


It is unnecessary to repeat that a new era 
for London dawned with the establishment 
of the M.W.B. (as it is known in these 
initial-strewn days), bringing to a close the 
long-drawn-out contests of the past—finan- 
cial, economic, political and social—by 
integrating supplies of the whole area under 
the control of a single authority. 

Formation.—The Metropolitan Water 
Board was, as we have said, established by 
the Metropolis Water Act, 1902 (2 Edw. 
VII, c. 41), and took over the undertakings 
of the eight water companies, whose his- 
tory has already been detailed, together 
with those of the Staines Reservoirs Joint 
Committee, of the Tottenham Urban Dis- 
trict Council, and of the Enfield Urban 
District Council. The areas of the several 
companies, when taken over, are shown in 
the accompanying map (Fig. 75). There 
were certain exceptions from the transfer, 
namely, those parts of the Boroughs cf 
Croydon and Richmond and of the Urban 
Districts of Cheshunt and Ware, which at 
that time were within the limits of supply. 
In these cases the water rights and duties 
to supply the areas were transferred to the 
respective councils. The undertakings came 
under the control of the Water Board 
on the appointed day, June 24, 1904. The 
limits of supply were extended in 1928 to 
include the Urban District of Cheshunt. 
The boundary has since been adjusted to a 
minor extent from time to time in various 
places. 

Constitution —The Constitution of the 
Board gives some idea of the interests in- 
volved. The Act of 1902 provides for 
sixty-six Members of the Board appointed 
by authorities, commonly referred to as the 
“ constituent authorities,” consisting of (1) 
single bodies, and (2) grouped councils, 
acting through a joint committee in the 
appointment of a single member of the 
Water Board to represent each group of 
councils. The authorities concerned are 
the County Councils of London, Middlesex, 
Essex, Kent, Surrey, and Hertfordshire ; 
the Councils of the Cities of London and 

82 The history of this phase is well summarised by 


W. Scott Tebb, M.B., in “The Metropolitan Water 
Supply, 1907.” 
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Westminster ; the Metropolitan Boroughs ; 
the Councils of certain other local autho- 
rities wholly or partly within the Board’s 
area; the Thames Conservancy and the 
Lee Conservancy Catchment Board. These 
authorities, with the exception of the six 
County Councils, the Thames Conservancy 
and the Lee Conservancy Catchment Board, 
are liable to contribute to any deficiency in 
the Water Fund. 

There are a number of local authorities 
wholly or partly within the Board’s area, 
not directly represented on the Board ; 
they may, however, be said to be repre- 
sented by the nominees of the extra-metro- 
politan County Councils on the Board. 
They are not liable to contribute to a defi- 
ciency in the Water Fund. 

The Board started without a home, with- 
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out a pennypiece and without a clerk, 
because no provision for that office had. been 
made in the Act. The first meeting of the 
Board was held on April 2, 1903, in the 
Council Chamber of the Privy Council, the 
second at Caxton Hall, Westminster, and the 
third at the offices of the Metropolitan 
Asylums Board, where the meetings con. 
tinued to be held until 1918, when the Loard 
was able to occupy part of its new buililings 
at New River Head. Mr. (afterwards Sir) 
Melville Beachcroft was elected the first 
Chairman. The appointment of a clerk 
entailed some difficulty; eventually Mr. 


Albert B. Pilling, town clerk of Devon ort, 
was selected. The first few years of the 
Board’s existence were taken up largely by 
settling the claims of the companies for 
their properties and for compensation. 


(To be continued) 


Velocity Distribution in Roto-Dynamic 
Pump Casings 


By HERBERT ADDISON and RAMADAN SADEK 
No. Il—(Continued from page 460, November 5th) 


Velocity Distribution Near Pump Outlet.— 
The “stereographic” system of velocity 
representation was as useful for the centri- 
fugal pump as it was for the screw pump. 
By its means, the photographs reproduced 
in Fig. 6 were made, the camera being 
stationed in the relative position indicated 
in Fig. 5. Two signficant points about the 
photographs are: (i) “spin” velocity com- 
ponents are of trivial magnitude or are absent 
altogether; (ii) for a given pump discharge 
there may be a great variation in the vertical 
velocity components. In the extreme case 
corresponding to a percentage discharge 
of 140 per cent, the individual vertical 
components range from 0-5 metres per 
second at the point of the traverse nearest 
to the pump shaft, to nearly 6 metres per 
second at the most distant point, Fig. 6 (f). 

Velocity Distribution Near Volute Tongue.— 
For showing what was found at the lower 
measuring plane, an alternative system of 
presentation was tried. For each of the 
five traverses, vertical velocity compon- 
ents were set off to scale on sheets of 
cardboard, and the resulting assemblies 
photographed (Fig. 8). The viewpoint is 
indicated in Fig. 5. As negative (down- 
ward) velocities as well as positive (up- 
ward) velocities had to be _ recorded, 
a line of zero velocity was marked on 
each model. Examining now the general 
trend of the velocity distributions, we 
observe a rather surprising uniformity so 
long as the pump discharge is below the 
designed value. Thereafter, important varia- 
tions take place, especially at the measuring 
point nearest to the pump impeller—the mid- 
point of traverse VII. As the relative pump 
discharge rises from 100 to 120 per cent 
and then to 140 per cent, the velocity falls 
from 3:4 metres per second to 2-1 metres 
per second, and finally to 0-2 metres per 
second. On thi: traverse No. VII there is 
indeed one point at which a negative velocity 
of 0-4 metres per second is registered. 

Flow Picture in the Centrifugal Pump Outlet 
Passage.—How can the two sets of diagrams, 
Figs. 6 and 8, be related one to the other 
and to ordinary beliefs about the motion of 
liquid within the pump volute? One 
common theory is that a type of free vortex 
motion prevails here. This would imply 


that the inner filaments near the impeller 
rim move faster than the outermost filaments 
near the outermost wall of the volute. On 
this point Fig. 8 is inconclusive. We can 
only say that if such motion existed in the 
pump examined, it had been damped out 
by the time the liquid stream had reached 
the lower measuring plane. Following the 
water upwards beyond this plane, we observe 
from Figs. 6 and 8 that a fairly marked 
redistribution of velocities occurs before the 
water emerges from the casing ; the filaments 
tend to concentrate more and more against 
the outermost part of the casing—the part 
remote from the pump shaft. 

As a final summary of available informa- 
tion relating to extreme conditions, corre- 
sponding to a percentage discharge of 140 
per cent, the flow picture reproduced in Fig. 7 
is presented. It shows deduced or measured 
velocity components at three different regions 
in a vertical diametral plane of the pump 
outlet passage. Beginning at the volute 
tongue, there are first to be seen the vectors 
A, A, representing the absolute velocity 
direction of the water leaving the impeller ; 
these are deduced from velocity triangles 
based on the measured pump performance. 
Next we advance to the lower measuring 
plane in the outlet passage, here denoted 
by aa. The vectors plotted here corre- 
spond to the velocity distribution shown in 
Fig. 8(f); but whereas the latter diagram 
could only show vertical velocity components, 
the vectors in Fig. 7 show resultant velocities 
in the chosen plane—they take account of 
the velocity direction as indicated by the 
Pitot cylinder. At the third or uppermost 
region, viz., at the upper measuring plane, 
the resultant velocity at the point P is 
indicated by a vector based on the Pitot 
cylinder traverse along diameter IT-II. 

It remains now to sketch some plausible 
pattern of flow lines which will fit the frame- 
work of vectors already established. This 
has been done in Fig.7. There can be little 
doubt concerning the powerful stationary 
eddy just above the volute tongue, nor about 
the resulting contraction of the main liquid 
stream. The secondary eddy in the taper 
outlet piece is rather more conjectural. In 
any event, the prime cause of the whole 
complicated flow system is the distortion 
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of the rotor outlet velocity diagram at 
abnormally high flow rates. Because in these 
conditions there is an abnormally high angle 


petwoen the absolute outlet velocity vector . 
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this way: the figure that purports to repre- 
sent energy received by the liquid will be an 
underestimate. 

A quantitative assessment. may be made 
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amounts ? By no means. Whether any, or 
any substantial proportion, of the excess 
energy should be credited to the pump will 
depend upon the lay-out of the delivery 





FIG. 6-VELOCITY DISTRIBUTION AT UPPER MEASURING PLANE OF CENTRIFUGAL PUMP 


and the tangent to the impeller rim, the 
water cuts sharply across the volute tongue 
and thereby loses all chance of a tranquil 
journey to the pump outlet. We may 
naturally foresee that the resulting dis- 
turbances will be accompanied by serious 
energy losses. Another kind of evidence, 
moreover, points to excessive energy loss 
at this stage of the pump’s characteristic ; 
at a percentage discharge of 140 per cent 
the pump efficiency is 50 per cent as against 
77 per cent at its design value. What pro- 
portion of the corresponding energy loss may 
be attributed to the eddy at the volute tongue 
cannot here be assessed, but it can hardly be 
unimportant. 

Assessment of Energy Given to Liquid.— 
There still remains another aspect of pump 
performance that the results of the experi- 
ments can clarify. It concerns the estimation 
of the total energy received by the liquid 
while flowing from the suction to the delivery 
flange of the pump. The conventional 
method—and indeed the only possible one 
with usual types of test rig—is based on 
(i) pressure measurements at inlet and 
outlet flanges, (ii) estimates of mean velocity 
at flanges, deduced from measured pump 
discharge. The underlying assumption is 
that at each flange the velocity vectors are 
uniform over the whole area, and are all 
perpendicular to the plane of the respective 
flange, i.e., parallel to the general direction 
of flow. What little justification there may 
be for this assumption is sharply revealed 
in diagrams such as Figs. 2(a)and6(f). How 
will the computed pump _ performance be 
influenced by this great divergence between 
ideal and real velocity distributions? In 


thus: Considering a selected point in the 
measuring plane near the pump outlet, let 
8a represent a small area in the plane, con- 
taining that point. 
U represent the absolute water velocity at 
the point. 
V represent the component of U normal to 
the plane. 
w represent density of water. 
Also let 
Q represent discharge of pump. 
A represent gross area of measuring plane. 
H. represent nominal energy per second 
imparted to water while passing through 
pump, computed by usual method. 
Total kinetic energy per second present in 
the water passing the measuring plane can 
be expressed : 


2 
En=nominal energy =Q w [( ) / 2| 
U? 
E,;=true energy = w (8a) V. 5 


Difference, as a percentage of nominal 

energy gain in pump 
_ 100 (E:—En) 

As the measuring planes in Figs. 2 (a) and 
6 ( f) were only explored across two diameters, 
the summation representing true energy 
can only be computed approximately. The 
corresponding values of energy difference or 
energy excess are as follows :—In the screw 
pump, at a percentage flow of 31 per cent 
energy excess=4 per cent ; in the centrifugal 
pump, at a percentage flow of 140 per cent, 
energy excess=33 per cent. 

Does this imply that the pump gross 
efficiencies can be augmented by equivalent 


passages, beyond the delivery flange. Even 
in the best conditions it is hardly likely that 
an important recuperation of energy would 
be noticed; the excess kinetic energy will 
nearly all be dissipated. Nevertheless, there 
is room for much further study in establishing 
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FIG. 7—FLOW PATTERN IN CENTRIFUGAL 
PUMP__CASING 


the form of passage most favourable to the 
reconversion of this ineffective energy into 
useful pressure head. 

In general it would seem that the question 
of energy recovery is only of moment when 
the pump discharge is much below or much 
above the designed discharge. 


When the 
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VELOCITY DISTRIBUTION AT CENTRIFUGAL PUMP OUTLET 


FIG. 8-VELOCITY DISTRIBUTION AT LOWER MEASURING PLANE OF 


pump is working at its normal duty point, 
velocity irregularities in the outlet passage 
are unlikely to affect the efficiency by more 
than | or 2 per cent. 

The experiments recorded above were 


carried out in the Hydraulic Laboratories of 
the Faculty of Engineering, Fouad I Uni- 
versity, Giza, Egypt; they are published 
by kind permission of the Dean of the 
Faculty. : 


Institution of Civil Engineers’ 


No. Il—(Continued from page 471, November 5th) 


1 pers position selected by Telford for the 
pumps was on the outside of a deep bend 
on the river, the opposite bank being a 
peninsula round which the Clyde sweeps, 
mach in the form of a horseshoe. 

Watt’s proposal was that, as the peninsula 
appeared to be composed of sand and gravel, 
it was probable that a large quantity of 
water could be obtained there, filtered 
through sand either from the river or from 
natural springs, by sinking wells and con- 
necting them by tunnels or culverts con- 
structed below the level of the river. Experi- 
ments proving successful, an area of land on 
the peninsula was bought and tunnelling 
started in 1809. As this scheme involved 
carrying the water across the river to the 
pumps, Watt designed a special form of 
ball and socket joint for a 15in cast iron 
main laid on the bed of the river. This 
system of infiltration galleries was gradually 
extended until, in 1831, the collecting tunnels 
had been carried round the whole river 


* Extracts from the Presidential Address of Sir 
Jonathan Davidson, C.M.G.—November 2nd. 





margin of the company’s land for a length 
of about 750 yards. 

Apparently, after the last extension, the 
quantity of water collected by the galleries 
from the river became insufficient, partly 
owing to the increased needs of the city 
and no doubt also to the gradual choking 
of the subsoil by silt, for in 1833 it is recorded 
that the resident engineer at the works was 
pumping up to 500,000 gallons a day on 
to the peninsula to augment the quantity 
drawn through the subsoil direct from the 
river. 

In 1828, Robert Thom was consulted 
by the Glasgow company when the yield 
from their infiltration galleries first suggested 
by Watt had begun to fall off. He recom- 
mended an extension of the same system, 
but pointed out this could only be a tem- 
porary expedient. 

Thom had for several years been experi- 
menting on a small scale with a “ self- 
cleaning filter,” in which the cleaning opera- 
tion was effected by reversing the flow of 
water through the bed. The results were so 
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successful that he ‘‘ ventured to construct 
the filters for Greenock on the same prin- 
ciple,” when, in 1826-29, he carried out 
important works for the supply of that 
place. 

The filtration plant consisted of- three 
slow sand beds, each 50ft long, 12ft wide, 
and 8ft deep, but there is some doubt as 
to the filtering medium employed by Thom. 
Describing them in March, 1829, the year 
after they were brought into use, he said: 
‘‘the water is made to pass through a body 
of very fine, clean, sharp sand of about 
5ft deep,” but if this was not underlain by 
a thickness of coarse sand and gravel, it is 
difficult to understand how he prevented the 
fine sand from penetrating into the under- 
drains, particularly as he made provision 
for cleaning the beds by reversing the flow 
of water through the sand. 

Further, in the same letter, Thom sum- 
marises his ideas on filtration in the following 
words :— 

“No filter without the means of removing 
the extraneous matter lodged in it by the 
water can, for any considerable length of 
time, continue to produce an equal and uni- 
form supply of pure water. By making, 
indeed, the surface of the filter of great 
extent—that is, the surface of the sand or 
gravel with which the turbid water comes 
first into contact—and also making the body 
of the sand of great depth; beginning with 
gravel or coarse sand at said surface, and 
gradually making it finer and finer as it 
approaches the well for receiving the pure 
water—by such means, indeed, we may 
construct a filter which will continue to 
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produce pure water for a proportionaily 

er time ; but still, unless the construction 
be such as to admit-of the removal of the 
extraneous matter left by the water, it must 
ultimately cease to operate.” 

From this quotation it is apparent that 
Thom thoroughly realised the necessity of 
grading the filtering media and it is difficult 
to believe that he did not do so in the case 
of the Greenock filters which had been so 
recently completed. Unfortunately, his ap- 
preciation of the problem missed the one 
vital point and he failed to achieve complete 
success by following the example of Peacock 
in so arranging the order of the graded layers 
of gravel and sand that the raw water first 
came into contact with the coarsest instead 
of the finest strata. 

Thus, for a period of more than twenty 
years, the Scottish engineers strove to pro- 
duce a satisfactory filter with only limited 
success, but in 1826, the same year that 
Thom began his work at Greenock, another 
competitor entered the lists. 

This was James Simpson, a past-president 
of the Institution, who at the time was the 
engineer to the Chelsea Water Works Com- 
pany. Simpson was then only twenty-seven 
years of age, having succeeded his father, 
Thomas Simpson, as engineer to the company 
three years previously. 

Having heard that a filter bed was at 
work at Glasgow, he was ordered to proceed 
there. Accordingly he made a journey of 
some 2000 miles and examined filtration 
plants at many manufactories and some 
waterworks in Lancashire, Lincolnshire 
and Scotland. Before leaving London on 
his long journey, Simpson left the plan of 
a model of a filter bed to be constructed on 
the company’s land at Chelsea, so that on 
November 9, 1827, shortly after his return 
to London, he set it to work and was able 
to report to his directors at their next 
meeting that after three days’ working, the 
water from the filter ‘‘ was quite clear and 
had remained so ever since.” 

Some particulars of the experimental 
filter are available from statements by 
Simpson made at various times. 

Shortly after the filter was put into use 
he described it in the following terms : 
“It is 44ft square at the top; it is made 
conical, and the surface of the sand is about 
32ft square; and contains a surface of 
sand of 1000ft. It has been at work 45 
days, and has acted most successfully.” 
On another occasion he reported that “‘ the 
sluice supplying the Bed, regulated the 
quantity of water to be filtered at 2000 
barrels per diem,’ which at 36 gallons to 
the barrel is equivalent to a daily output of 
72,000 gallons. Later, in the same year, 
when giving evidence before a Parliamentary 
Select Committee, he added that “‘ the filter 
was 6ft deep; a quaniity of coarse gravel 
was then thrown into the bottom, and in 
that was inserted drains, built without 
any cement in the joints ; they were covered 
with coarse gravel, then with finer gravel, 
with coarse sand, and then with finer sand, 
till the gravel was 2ft thick and the sand 
2ft thick, and then the water was let in.”’ 

On the same occasion he was asked : 
“Do you know the result of any similar 
experiments upon filtered water in the 
neighbourhood of Glasgow? Yes, they 
“te a filter bed at the Cranston Hill Water 

orks.”’ 

“Ts that on a similar plan to that which 
you have adopted ? ”’ 

“The plan which I have adopted is partly 
like that; but I consider it improved by 
making use of a process which they use in 
the neighbourhood of Manchester, and that 
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is by having a lower stratum of gravel, that 
the water may pass freely off.” 

The mention of these two places, Glasgow 
and Manchester, is the only definite evidence 
as to the plants inspected by Simpson on 
his journey, and it is not known whether 
on his return he made any alteration to his 
original plan or the arrangement of the 
filtering material. It is therefore uncertain 
if he had previously intended to grade and 
separate the gravel and sand or whether this 
important decision was the result of what he 
saw at Manchester. 

In any case, it is evident that Simpson 
appreciated the factor which, more than 
anything else, had baffled the Scottish stal- 
warts, and his experimental filter embodied 
all the fundamental features he later embodied 
in his first full-seale bed. 

The object of the early workers on the 
development of slow sand filters was un- 
doubtedly the clarification of turbid waters, 
and for many years the production of a 
clear water was the sole test of the efficiency 
of the process. But, in justice to James 
Simpson, it must be recalled that there is 
evidence that he at least had a suspicion 
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that the filter was something more than a 
fine strainer, for in his account of the Chelsea 
filter in the Life of Thomas Telford, he 
wrote : 

“Tt must not be inferred that the process 
is merely a fine mode of straining, for some- 
thing more is evidently effected ; an appear- 
ance resembling fermentation being dis- 
cernible when the water is in contact with 
the sand.” 

However, it was not until the develop- 
ment of the science of bacteriology and its 
application by Frankland, Klein and others, 
to the examination of water that the true 
effects of filtration were understood. 

The slow sand filter, when properly 
operated, provides both a microscopic screen 
and also an efficient biological instrument 
capable of removing bacteria from water 
to a remarkable degree. Its merits have not 
been overstated in a report by the New 
York Department of Health, which described 
it as “‘ probably the most valuable single 
measure ever developed for the protection 
of health and has been the chief factor in 
the great reduction in typhoid in the United 
States.” 


The Rugby Locomotive Testing Station 


No. I 


HE locomotive testing station of British 

Railways, which, as briefly announced in 
our issue of October 22nd, was opened at 
Rugby on October 19th, largely owes its incep- 
tion to the late Sir Nigel Gresley, the chief 
mechanical engineer of the former London and 
North Eastern Railway Company. It was in 
his presidential address to the Institution of 
Locomotive Engineers in 1927 that Sir Nigel 
first proposed the construction of a National 
Locomotive Testing Station. The following 
year, on the recommendation of the Depart- 
ment of Scientific and Industrial Research 
and the four main line railway companies, a 
committee was formed to examine the possibility 
of establishing such a station. As a result of 
the industrial slump, the report of this com- 
mittee was shelved until 1934, when a new 
committee was formed and the proposal 
revived. Eventually, in 1936, the London 
Midland and Scottish Railway and the London 
and North Eastern Railway Companies decided 
to proceed jointly with the construction and 





equipment of a testing station, the other original 
participants in the scheme having found it 
impossible to contribute towards the cost. 

In 1937 there was established a superintend- 
ing committee, composed of directors and chief 
officers of both railway companies, and a 
management committee, consisting of the two 
chief mechanical engineers. These two com- 
mittees were formed to prepare final designs, 
to construct and in due course to manage the 
testing station. At the same time a super- 
intending engineer, Mr. R. C. Bond, was 
appointed to control all the activities of the 
station and to be responsible to the manage- 
ment committee, consisting of Sir Nigel Gresley 
and Mr. (now Sir William) Stanier. 

A design of testing plant capable of comply- 
ing with the requirements and specification of 
the management committee was evolved, 
in collaboration with Heenan and Froude, 
Ltd., of Worcester. It incorporated the results 
of experience gained by the railway companies 
in the design and operation of locomotives and 
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by the manufacturers in the design and utilisa - 
tion of many kinds of dynarnometer test plant, 
including some previously constructed for 
absorbing the power of locomotives. 

The site selected for the station was adjacent 
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accessible from the L.M.S. main line, was 
reasonably accessible from London and also 
most of the main line locomotive works of 
either company. An additional advantage 
was that the main line of the Great Central 
Section of the L.N.E.R. 
passed close to the site 
at a higher level and a 
direct connection to the 
station from the line 
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was envisaged. 

At the outbreak of 
war, in 1939, work on 
o the construction of 

the buildings was well 
advanced, but early 
in 1940 work was sus- 
o pended for the dura- 
tion of hostilities. In 
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PLAN OF TEST HOUSE 


to the motive I depot and the locomotive 
repair shop of the L.M.S. Railway Company 
at Rugby. ‘This site, in addition to being easily 
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5. 
6. 
7. 
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Roller soleplate track 
t leplate track 





y 
Dynamometer 
Dynamometer water inlet 
Dynamometer water outlet 
Dynamometer water supply ring main 
Hotwell pump 

Roller unit traversing motor 


R. Carling, the present 
superintending engin- 


the project was esti- 

mated to be upwards of 

£150,000 but we under- 

stand that it has actu- 

ally been in the region 

@ of £220,000, as a result 

of the increased cost of 

material and equipment 
following the war. 

The testing station is built on a site of just 

under 8 acres and there is ample space 

for the extension or erection of new buildings 





eer. The original cost of 
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if they are required at a future date. The dis- 
position of the main buildings can be seen in the 
accompanying illustrations. The main structure 
incorporating the test house, preparation shed, 
and an annexe, is 171ft long by 130ft wide. 
The test house itself has a width of 66ft and 
the preparation shed, which runs along one 
of its sides, is 41ft wide. The annexe incorporat- 
ing coal bunkers, boiler room, &c., has a width 
of 20ft and a length of some 120ft. The main 
structure has a welded rigid steel frame, with 
@ brick-filled front wall, in which are set large 
wooden sliding doors. The roof is extensively 
glazed to provide good natural lighting in 
the building, and the protected covering 
on the remainder of the roof is continued down 
the side walls to a point where it meets brick- 
work surrounding the lower portion of the 
structure. Towards one end of the building 
and over the centrally disposed test bed a 
large concrete smoke chamber is built into the 
main roof structure. 

A smaller administration building is situated 
far enough from the main building to prevent 
the transmission of noise and vibration when 
locomotives are undergoing tests. This build- 
ing houses, in addition to the administrative 
a ices, a@ chemical laboratory and drawing- 

ce. 


Tae Tzst Benox 


The bench foundations in the test house 
consist of a grid of heavy steel girders embedded 
in a reinforced concrete block, 103ft long, from 
17ft to 41ft wide, and from 6ft to 17ft thick. 
This foundation weighs in the region of 3000 
tons and special measures have been taken to 
isolate it with compressed cork slabs from the 
main structure to avoid the transmission of 
vibration to the surrounding area. The pit, 
which is lined with white glazed tiles, is 46ft 
wide, 66ft long, and just over 8ft deep, 

Running along the full length of the pit 
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are three pairs of parallel tracks, each con- 
sisting of five 12ft long machined soleplates. 
These soleplates are rigidly bolted together 
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and greasy, means of cleaning the rollers are 
incorporated on the units. This cleaning gear 
consists of a pad, which is pressed by a lever 


LOCOMOTIVE ON TEST 


and locked to the longitudinal girders in the 
main foundation of the test bench. 7 


RoitierR UNIrTs 


The central pair of tracks carries seven roller 
units, each comprising a pair of pedestals 
connected by a heavy bridge piece. A spare 
unit, not fitted with rollers, has been installed 
for use at a future date should it be needed. 
These roller units, which can be spaced along 
the track according to the wheel arrangement 
of a locomotive, are each designed to bear a 
maximum axle load of 30 tons. It is con- 
sidered that this load is sufficient to satisfy 
any foreseeable increase in the size and weight 
of British locomotives. The two 57in rollers 
on each unit have their tyres machined to 
correspond with a standard rail contour. 
They are rigidly keyed to an axle and carried 
on roller bearings, which are designed to take 
any axial thrust when under load. The axle- 
bearing blocks are set in slides on the pedestals 
and rest on large rubber pads, intended to 
give a certain amount of play and reduce the 
transmission of vibration. 

The test bed is of sufficient length to accom- 
modate locomotives having wheelbases up to 
42ft long. If at a future date it is required 
to increase the capacity of the plant to take 
longer locomotives, or those having more than 
seven axles, the spare roller unit can be put 
into service. This unit will make possible 
an increase of 5ft in the effective length of 
the test bed. In order to reduce the tendency 
which the driving wheel of a locomotive may 
have to slip on a roller if the latter becomes dirty 


against the roller whilst a spray of water is 
directed on to the rim. 
Pinions in the base of each pedestal engage 
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centrally disposed 3 h.p. reversible clectyic 
motor through a ftiction clutch. This pinion 
mechanism is used to traverse the units alo 
the test bed, when positioning the rollers. 
The traversing gear motors are controlled } 
push buttons arranged in a panel on the side 
of each unit. To simplify accurate initia) 
setting of the rollers, a vernier scale is built 
into the full length of the track. With this 
scale, once the position of the rearmost axle 
of a locomotive is set in respect to the draw. 
bar, the positioning of the roller units can be 
carried out by dead measurement. 


DyNAMOMETERS 


The two outside sets of tracks of soleplates 
carry the Heenan and Froude dynamometers 
or hydraulic brakes, each of which is coupled to 
a roller unit. Owing to their size it was found 
necessary to arrange three dynamometer units 
on one side of the roller unit track and two on 
the other, the dynamometers on each side 
serving alternate rollers. With this arrangeinent 
the units can be set sufficiently close together to 
accommodate locomotives having axles s)aced 
as closely as 5ft. The dynamometers are coupled 
to the roller units by heavy bridge pieces, 
bolted between the base members, and their 
shafts are coupled to the roller axles through 
Elcard couplings. 

The dynamometer at the innermost end of 
the bed is double-ended and when necessary 
can be removed and recoupled to a roller unit 
at the top end of the test bed, to suit 
the locomotive driving-wheel arrangement. 
Thus, five-coupled locomotives having one 
leading and one trailing. or two leading axles, 


Constant Tractive Effort Lines 
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B.H.P. per Axle 
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A. Four and six-coupled express passenger 
B. Eight-coupled express passenger 

C. Six-coupled mixed traffic 

D. Eight-coupled freight 

E. Ten-coupled freight 


F. L.N.E. “ D.16” and L.M.S. No. 2 passenger 


DYNAMOMETER POWER 


the teeth of racks cut along the full length of 


the tracks. The two pinions on each unit are 
keyed on a common axle, which is driven by a 


ROLLER AND DYNAMOMETER UNIT 


ABSORPTION 


Le 
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Dynamometer R.P.M 


G. L.MLS, 0-4-4 tank 
. L.M.S. standard No. 4 freight 
L.M.S, 2-6-2 tank 
. L.N.E. 0-6-2 tank 
L. L.M.S8. “ G2” 0-8-0 


CHARACTERISTICS 


can be tested on the bed by rearrangement of 
one dynamometer, or a locomotive with two 
trailing axles by rearrangement of two dynamo- 
meters. 

The dynamometers are moved along their 
tracks complete with the roller units. For 
traversing purposes, their holding-down bolts 
are loosened and the dynamometers are then 
jacked up automatically by spring-loaded 
rollers set in housings at each corner of their 
bases. In this condition they are easily drawn 
along their tracks by the roller units. 

Each of the dynamometers is capable of 
absorbing up to 1200 h.p. and has been designed 
for working with the rollers running at per!- 
pheral speeds up to @ maximum of 130 miles 
an hour. The minimum speed at which the 
full power of a locomotive can be absorbed 
depends on the size of the locomotive and the 
number of ccupled wheels. A large passenger 
engine can be tested down to 19 m.p.h. and @ 
freight engine down to about 15 m.p.h. We 
reproduce a diagram on which is shown the 
horsepower which each dynamometer is capable 
of absorbing within the stated speed range. It 
will be seen from the power output curves of 
the various standard types of locomotives 
which have been superimposed on this diagram 
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that the plant will be capable of testing prac- 
tically all existing types of engine in service 
in this country. The capacity of the plant is 
at present restricted to 4500 h.p., but it is 
capable of being increased to 6000 h.p. should 
the need arise. 

Each individual brake is controlled from a 
desk in the control room, which is dealt with 
jater in this article. The load on the dynamo- 
meters is governed by speed-responsive back- 
pressure valves on the water outlets ; the effect 
of these valves is regulated by motorised needle 
valves. The general characteristics of the 
Froude dynamometers when fitted with this 
type of control gear are such that torque 
increases and decreases as a function of speed, 
and this provides the dynamometers with 
valuable self-governing properties, which assist 
in the maintenance of steady speed, irrespec- 
tive of any adjustment of the controls. 

On the casing of each dynamometer is fitted 
an arm, which transmits the torque load to a 
spring, the deflection of which is transmitted 
electrically to the control room. The torque 
transmitted by each pair of driving wheels is 
indicated in the control room as the tractive 
effort at each axle. As each dynamometer 
can be controlled individually or the whole 
group collectively by means of a master control, 
the load on all axles can be increased or de- 
creased together, or the individual load on 
each of the axles can be altered separately. 
The torque measuring gear has been designed 
on the assumption that the tractive effort at 
any one driving axle will not exceed 8 tons. 
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Water is discharged from the five brakes at 
the rate of 30,000 gallons per hour at about 
140 deg. Fah., under full load, when the inlet 
temperature is in the region of 100 deg. Fah. 
To keep the water consumption within reason- 
able limits, it is passed through a cooler and 
recirculated, loss as a result of evaporation in 
the cooler being made up by an external supply. 

Water is supplied to the dynamometers from 
a large main, which runs in a shallow pit 
round the testing unit, and, after circulation, 
flows back into a hotwell at one side of the 
pit. A motor-driven pump in the hotwell 
pumps the water to a Heenan and Froude 
water cooler, situated outside the rear wall 
of the test house. After cooling, the water is 
pumped for recirculation into a 1000-gallon 
tank adjoining the boiler feed-water tanks on 
a platform at the rear of the control house in 
the main building. Any loss of water is made 
up in the dynamometer recirculation tank. 
The water mains are coupled to the dynamo- 
meters through heavy flexible armoured hoses, 
for which connections are provided at a num- 
ber of points along the mains. 

In_order to eliminate the use of long, trailing 
cables to the dynamometer units for the elec- 
trical control and other connections, all the 
main cables between the control room and the 
test bench are enclosed in heavy ring-main 
conduits, fastened to the sides of the two 
outermost tracks. Spaced along the conduits 
are a number of junction boxes, into which 
short cables depending from the units can be 


plugged. 


(To be continued) 


Lenz Electrical Laboratories 


T was appropriate that the new Lenz labora- 

tories of the County Technical College, 
Stafford, should be officially opened on Thurs- 
day, November 4th, by Dr. C. P. Snow, who 
is a director of the English Electric Company, 
Ltd. For it was the generosity of this company, 
in providing all the electro-dynamic equipment, 
on @ permanent loan basis, that was mainly 
responsible for the realisation of long-standing 
plans to modernise the electrical laboratories 
of the college. 

These plans were circumscribed by the avail- 
able floor space (about 1600 square feet) which 
was only slightly more than that occupied by 
the original laboratories. However, space was 
the only limitation in view of the company’s 
offer to provide all the electro-dynamic plant 
that the college required for its new laboratories. 
Accordingly, the plans formulated early in 1945 
were designed to accommodate the maximum 
amount of equipment that would allow free 
access all round the machines and adequate 
working space for the students. 

A general view of the larger room (laboratory 
‘“A”’) which measures roughly 44ft by 24ft, 
is reproduced herewith to give an impression 
of the lay-out. All the apparatus required for 
experimental work in the first two years of the 
National Certificate Course is mounted on a 
vertical panel which runs round three walls of 
the room. The line of benches below this panel 
consists of hinged flap tops which can be 
dropped, when not in use, giving increased 
space round the two centrally disposed rows of 
machines, 

All the apparatus fitted to the wall-mounted 
panel is connected to terminals, the wiring being 
clearly visible in front of the board, so that the 
student-can be quite conversant with the con- 
nections of fhe equipment in use. Electrical 
supplies for the apparatus on this panel consist 
of 12-0-12V d.c. and a.c. from terminals on the 
panel itself, together with 210V d.c. and 230V 
a.c. obtainable from ironclad switches mounted 
between the panel and the bench. Of these 
various supplies the 12V d.c. is carried by a 
ring main behind the panel, fed from a battery, 
charged by a Westinghouse :metal rectifier. 
Mains-fed 100VA transformers mounted at the 
back of the panel provide the 12V a.c. supply. 
A mercury are rectifier feeds the 210V d.c. 





switch boxes, while, as a safety precaution, 
1:1 double-wound 1kVA transformers are 
interposed between the a.c. mains and the 230V 
a.c. supply to the laboratory, the switch-fuses 
being connected in the primary side of the 
transformers. A central overhead bus-bar 
system provides these transformers with a 
four-wire, 440V a.c. supply, while similar bus- 
bars carry the two-wire, 210V d.c. supply, 
which can be tapped at 2ft intervals. 

The various rotating machines, which are 
designed to cover a variety of laboratory 
experiments, are installed in both the laboratory 
rooms. In each case the machines are arrange d 
in two central rows. Referring first to labora- 
tory ‘‘ A,” the machines are mounted in direct- 
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coupled pairs, with a space giving free access 
round each set. 

The pair of machines in the right foreground 
of our illustration consists of two rotary con- 
verters which can be used separately for a.c. 
to d.c. conversion, or for inverted operation. 
In addition, the machines can be coupled 
together, running as a motor-generator set. 
Alternatively, the machines can be connected 
electrically to run from the d.c. supply for 
back-to-back tests. 

Next in the same line are two pairs of d.c. 
machines. Like all the other d.c. machines 
installed in this laboratory, these four machines 
are arranged for dynamometer tests, and each 
has a floating field system coupled by a torque 
arm to a Ross-Ashworth 24in dial weighing 
machine. When required, the field system 
of each machine can be locked mechanically. 
Since all four machines are identical in design, 
each pair is well adapted for back-to-back 
tests. 

At the far end of the laboratory is a three- 
phase slip-ring motor directly coupled to a d.c. 
machine with floating field system and the 
associated Ross-Ashworth weighing gear. By 
de-coupling the two machines and making use 
of the flanged pulley and water-cooled friction 
brake which is fitted to the d.c.-machine, a 
direct brake test can be made. An electronic 
control unit mounted near the set provides 
rectification and allows the d.c. machine to be 
run from a three-phase supply, the over-all 
arrangement being equivalent to a Ward- 
Leonard system. 

Load tests at varying power factors between 
1-0 and 0-6 can be carried out on a motor 
alternator set, part of which can be seen on the 
extreme right of the illustration. For such 
tests the alternator output is fed into an 
auxiliary set of overhead bus-bars running 
alongside those giving the main supply. Since 
all the a.c. machines in the laboratory can be 
connected to the auxiliary bus-bars the power 
factcr of the load can be varied as required. 
Alternatively, for tests at fixed power factors 
the alternator can be loaded on resistors in 
the loading house. 

The equipment in this laboratory also 
includes a d.c. machine coupled to a Heenan 
and Froude eddy current air-cooled brake and a 
similar machine coupled to a Heenan and Froude 
hydraulic brake. 

Adjoining the main laboratory “A” is the 
smaller laboratory “‘ B,’’ which houses some 
of the more specialised equipment, including a 
two-phase induction motor with Scott-connected 
transformers and a three-phase Schrage type 
commutator motor coupled to a dynamometer. 
Another interesting set comprises a synchronous 
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induction motor driving a d.c. generator, which 
can be loaded either by supplying a motor- 
operated resistor in the loading house or, 
alternatively, by feeding into the overhead d.c. 

system and supplying the d.c. demand of 
laboratory “A.” 

A tandem set comprising a pair of alternators 
driven by a motor mounted between them is 
suitable for a number of tests, including parallel 
operation, since the stators of the two alter- 
nators are capable of relative phase displacement 
by a hand-operated rack. 

External electrical loading of the machines 
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is done by banks of wire-wound resistors 
installed in an adjoining outbuilding known as 
the loading house. These resistors are motor 
operated under the remote control of push 
buttons mounted on the metering desks, which 
are associated with each set. One of these 
metering and control desks can be seen in the 
centre of our illustration. The desks are steel - 
panelled assemblies mounted on castors for 
ease of transportation, and each desk carries 
the meters, fuses, push-button-operated con- 
tactors and all the starting and control gear 
for the associated set of machines. 


The Prospects of Land and Marine 
Gas Turbines’ 


By HAYNE CONSTANT, M.A., M.I.Mech.E., F.R.S.f 


many of the arts and sciences it is possible 
togive areasonable forecast of future prospects 
by a study based on past achievements and 
present trends and guided by a knowledge of the 
limits set by natural laws. In the subject of 
this lecture—the gas turbine for use on land 
and sea—there are practically no past achieve- 
ments and therefore few present trends. 
Moreover, the natural laws for the most part 
either are not known, or their application is 
too involved for our present imperfect under- 
standing, or the limits they set are so far above 
those fixed by less fundamental considerations 
that they do more to lure us on than to guide 
ur path. 

It is therefore impossible for me to do as 
I would wish and, approaching the matter as 
@ mechanical engineer, give you firm facts 
and figures. Facts and figures which could 
stand up to the scrutiny and criticism that they 
would get, and should get, from an institution 
such as this, do not, as far as I know, exist. 

As you will see later, the urge towards pre- 
cision has forced me to put figures into this 
paper. But I can hardly hope that you will 
regard them as facts. Indeed, I urge you to 
regard them with-the gravest suspicion. 

On what grounds, you will ask, is the appli- 
cation of the gas turbine for use on land and 
sea based ? What is the justification for the 
250,000 h.p. of plant at present under design 
or construction ? The answer, I think, is that 
all this activity is based not on fact but on 
faith, not on economics but on enthusiasm. 
During the last few years the aircraft gas tur- 
bine has swept the aeronautical world off its 
feet. It was only natural that the turbine’s 
protagonists, and their fellow travellers, should 
look around for fresh worlds to conquer. These 
worlds appear to be quite happy with the ther- 
modynamic laws under which they live and 
evince little desire for a change. But the 
champions of the gas turbine, spurred on by 


the success of their colleagues in the aircraft’ 


world, feel that they may not know what is 
good for them. 

The development of the industrial gas 
turbine is impeded by the existence of certain 
unsolved technical problems. That we have 
gone so far without overcoming these diffi- 
culties is due in part to the fact that they are 
peculiar to the land and sea forms of turbine 
and do not occur in the aero-turbine, which 
has until recently received the bulk of our 
research effort. 


TECHNICAL PROBLEMS 


Perhaps the most important of these tech- 
nical problems is that presented by the heat 
exchanger. High efficiency can only be attained 
in the gas turbine if the proportion of energy 
passed out in the exhaust as waste heat is kept 
low. ‘The heat exchanger provides a method 
of doing this which has attractions for many 
applications. With present knowledge it is 
possible to design a heat exchanger of conven- 
tional type which would give the required 

* Institution of Mechanical 
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performance and be satisfactory in every respect 
except that it would be more bulky than we 
should like. The problem presented by the 
heat exchanger is that of devising one which, 
while being compact, still retains the satis- 
factory performance of the conventional type. 
This compactness can only be obtained by a 
reduction in the flow area of the individual 
passage ways. If this reduction is carried to the 
limits that one would wish, it would, in the 
conventional shell-and-tube type of exchanger, 
introduce very serious difficulties in collecting 
up the pipe ends into headers. One is therefore 
very attracted to the capacity type of heat 
exchanger, in which a thermal capacity is 
exposed alternately to the hot and cold gases. 
Exchangers of this type can assume a variety 
of forms, the best known probably being the 
type in which a matrix of fine wire, foil, or 
tubes rotates in a disc or drum. The principal] 
problem in such a machine is the development 
of the seal, which divides the matrix into two 
parts and prevents the leakage of high-pressure 
air into the low-pressure exhaust flow. Con- 
siderable progress is being made in solving 
this problem and it appears likely that the 
capacity type of heat exchanger will soon be 
available for use in the gas turbine. When 
this position is reached, the gas turbine will 


‘ have made an important advance in compact- 


ness. For the heat exchanger will practically 
disappear into the ducting to which it is attached 
and the increase in engine bulk caused by the 
use of a heat exchanger will be represented 
mainly by the volume of the interconnecting 
ducting. 

Another technical problem which awaits 
solution is that of devising a filter for cleaning 
the air before it is admitted to the compressor. 
Any machine that depends on the circulation 
produced by aerofoils to compress or expand 
air demands for its efficient operation that these 
aerofoils accurately retain their designed pro- 
files. This is particularly necessary in com- 
pressors, for in these machines the rising 
pressure gradient results in very unstable 
boundary layers, which are extremely sensitive 
to irregularities in the blade surfaces. The 
deposition on the compressor blades of dust 
and dirt from the air, and, on the turbine blades, 
of soot and other combustion products, will in 
time result in a serious loss of performance. 
If the concentration of impurities is high, 
the loss in efficiency may be so rapid that the 
plant has to be shut down after a few hours’ 
running. It is known that deterioration in 
compressor performance is greatly influenced 
by the. detail configuration of the blades or 
passages. In the centrifugal compressor, 
for example, there is usually a serious flow 
break-away at entry, and this probably per- 
sists right through the machine. The osi- 
tion of dirt on the surfaces, therefore, has little 
effect on the flow. But when, in the fulness 
of time, a high-efficiency centrifugal compressor 
is produced, it will probably be found to be 
just as susceptible to the deposition of im- 
purities as is the axial compressor. For this 
and other reasons it appears that, although 
some mitigation of the evil may be achieved by 
changes in the detail design of the compressor, 
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the only radical solution lies in efficient gir 
filtration. 

The problem of air filtration is an extremely 
difficult one. The principal cause of atmo: Brie 
pollution is smoke. This smoke consists of 
particles of a large range of sizes. In mogt 
areas the average particle size is of the order 
of 1 micron, but in industrial areas the main 
contribution to pollution may be from particles 
of over 10 microns in diameter. There are g 


. number of commercial filters which wii! deal 


efficiently with particles of over 10 microns, 
but the only proved method of removing the 
smaller particles is by an electrostatic filter, 
While this might be used for power stutions, 
it is likely to prove much too bully for ships 
and is certainly out of the question for loco. 
motives. It is possible that some form of 
washing process may be developed, but at the 
time of writing this still remains to be demon. 
strated. The most difficult plant to cater for 
is clearly the locomotive, for not only must 
this operate in extremely contaminated atmo. 
spheres such as tunnels and railway stations, 
but the space available for the installation of 
a cleaner is very restricted. 

Until some solution is found, the axial form 
of gas-turbine locomotive operating in this 
country will be subjected to serious main. 
tenance charges owing to the necessity for 
frequent cleaning of the compressor. 

As a final example of the technical problems 
which are at present limiting the application 
of the gas turbine, the combustion of cheap 
fuel should be mentioned. At the moment, it 
is possible to operate satisfactorily on any 
distillate fuel, ranging from gas oil to petrol. 
For certain uses it is essential, however, that 
a fuel cheaper than a distillate should be used. 
For reasons which I will come to later, it does 
not seem to me desirable that either ships or 
locomotives should burn coal, but a heavy 
residual oil for ships and a light residual for 
locomotives would be most acceptable as fuel. 

The combustion of residual oils in a gas 
turbine involves a number of special difficulties. 
The first of these—that of actually burning the 
fuel—is a long way towards being solved, and 
efficiencies of 99 per cent have been obtained 
by us, using the heaviest Bunker C grade 
of oil in a cyclone type of chamber. Another 
difficulty is that of separating out and dis- 
posing of the solid incombustible particles or 
ash. Some kind of vortex separator appears 
to be the most promising mechanism to adopt 
and very considerable progress has been made 
in applying such a device. It is most probable 
that in the near future we shall be able to 
deliver to the turbine hot gases sufficiently 
free from solids to make possible long periods 
of operation without either the building-up 
of solid deposits or the erosion of blades. The 
third and most serious difficulty associated with 
the combustion of residual oils is that of dealing 
with the vapours produced by the presence in 
the oils of the inorganic salts of such metals as 
vanadium and sodium. These salts may be 
vaporised in the combustion chamber pass 
through the high-temperature stages of the 
turbine and condense and deposit on blades 
and heat exchanger elements in the cooler 
low-pressure parts of the system: A number 
of lines of attack on this problem are being 
pursued, but as yet it is too early to say that 
positive success has been achieved by any 
of them. 

But it must not be thought that the gas 
turbine stands or falls on the practicability 
of burning residual oils. The diesel engine, 
burning distillate oil, is making steady progress 
at the expense of its competitors in both the 
marine and locomotive fields. In both these 
applications a strong case can be made for the 
gas turbine, even when it is burning distillate 
fuel. But it would be nice to burn something 
cheaper, and we have good grounds for believ- 
ing that we shall succeed in doing so. In any 
case, for strategic reasons, the Admiralty will 
probably require the use of residual oils for 
its larger ships. 

Let us assume, as I think we may, that these 
problems and difficulties will be overcome, and 
consider how the gas turbine can then be 
exploited to serve the needs of the country. 
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[The author here discussed the application 
of the gas turbine to locomotives, road trans- 
port, power stations and marine engines.] 


Tue Fur. Prospiem 


At the moment, for reasons which are well 
understood, there is a world shortage of liquid 
fuel. But large areas of the world remain 

unprospected and there is little reason to doubt 
that, in course of time, the world production 
of liquid fuel will be greatly imreased. The 
gas turbine is not in e hurry for this increased 
output to be achieved. Even if technical 
difficulties did not exist, conservatism in out- 
look could be overcome, and the industrial 
and marine gas turbines were put into produc- 
tion forthwith, it would be several decades 
owing to the sheer difficulty of getting the 
machinery made, before a serious increase in 
the world requirements for liquid fuel would 
result. So I think we should work on the 
assumption that the oil will be available when 
it is wanted—and it will be wanted. I believe 
it will become generally recognised—if it is 
not so already—that solid fuel is unsatisfactory 
for use in vehicles, whether it be on land, sea, 
or in the air. 

It is only an historical accident that the 
railway was invented before the petroleum 
era: if the first railways had started at the 
beginning of this century, I am sure they would 
all be fuelled by oil to-day. It may be objected 
that in this country, where we have no oil and 
considerable quantities of coal, we must use 
coal on the railways at whatever cost. I feel 
that this is a short-sighted view. If a figure 
could be put to the cost of carrying the coal to 
its distributing point, before the train starts, 
carrying it in the tender during the actual 
journey, and cleaning up the mess and repair- 
ing the damage caused by atmospheric pol- 
lution after the train has passed, the use of 
coal on the railways would be far less popular. 
I think that it will be found that we can find 
all the outlets we need for our coal in our new 
power stations, and in chemical and processing 
industries, without using it for locomotion. 


STANDARDISATION OF COMPONENTS 


The speed at which it will prove possible 
to introduce the gas turbine as a serious com- 
petitor to its already established rivals will, 
in the last analysis, depend on its cost. And 
the cost of the gas turbine will for many years 
be swollen by research and development over- 
heads that will not have to be borne to the 
same extent by other power plants. Even 
though the gas turbine may be inherently 
cheaper, these extra costs will be a severe brake 
on progress unless some other compensating 
factor can be found. I myself believe that 
there is such a factor and that it lies in the 
standardisation of components. 

In the internal-combustion engine, whether 
diesel or spark-ignition, component standardi- 
sation has proved to be extremely difficult 
and is not practised to any important extent— 
and this for the obvious reason that the engine 
is designed as a compact entity in which most 
of the parts are interdependent. I am not so 
familiar with the practice in the steam-turbine 
world but I imagine that very little standar- 
disation for different duties has been possible. 

But the gas turbine is a pneumatic system 
in which we should be able to carry standardi- 
sation to great lengths. There seems to me 
no reason at all why the same components 
should not be used in locomotives, ships, and 
power stations. For example, an identical 
compressor forming part of a 3000 h.p. loco- 
motive engine, could be used as the low-pres- 
sure compressor of a 5000 h.p. marine or power- 
station-set, or as the high-pressure compressor 
of a 10,000-15,000 h.p. set. In the heat 
exchanger again, a certain measure of stan- 
dardisation should be possible. For it is prob- 
able that, except in the smallest units, the 
heat exchanger will consist of a number of 
independent units arranged in parallel. The 
air flow required by any particular duty will 
thus be determined by the number of parallel 
flows provided. 

There are, of course, limits to such an arrange- 
ment. It is unlikely that it will be possible 


for us to use the same combustion chambers 
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for such dissimilar fuels as kerosene and residual 
oil, but a certain measure of standardisation 
should be possible for a given fuel. 

Such a simplification of components will 
unfortunately set some limitations on one’s 
freedom of iacien in selecting the design con- 
ditions of the cycle. But by juggling with the 

ure ratios, air mass flows, intercooler 
thermal ratios, &c., it should be possible to 
get fairly close to the desired conditions, with 
only a few basic components to choose from. 

If such a process of standardisation proves 
to be practicable, we may see a situation develop 
in which specialist firms concentrate on the 
production of a limited range of components, 
while assembly firms assemble them into com- 
plete gas turbine systems. The virtual dis- 
appearance of the made-to-measure gas tur- 
bine would certainly result in a considerable 
decrease in costs. 





CONCLUSION 


At the present moment the world position 
is that a few gas-turbine power stations have 
already done a small amount of running, and a 
number of new stations are under construction. 
By 1951 there should be half a dozen in opera- 
tion in this country. I expect that the small, 
cheap stand-by set for factories will become 
fairly popular, and we may see a lot of these 
sets constructed. The future of the larger 
stations is more obscure and depends, as I 
have already mentioned, on a number of fac- 
tors, such as the success of coal burning, the 
economics of producer-gas installations, and 
the practicability in this country of district 
heating. I am not very optimistic about the 
prospects, and I think it is unlikely that we 
shali see any considerable number of such 
stations in operation in this country in the 
next ten years. In special cases, for power 
production where oil fuel is cheap, where water 
is scarce, where natural gas is available, or 
where the load factor is low, the gas turbine 
is likely to be adopted. 

But in the world of transport the position 
is likely to be very different. Oil is already 
established as the best fuel for aeroplanes 
and for road transport, and is rapidly estab- 
lishing a predominant position at sea. I 
think it is only a matter of time before it re- 
places coal on the railways of the world. At 
the moment the number of marine gas turbines 
under construction in the world can be counted 
on the fingers of one’s two hands. A similar 
computation for locomotives would require 
only one hand. I expect @ rapid increase in 
the number and variety of types under con- 
struction will take place during the next few 
years. And when the problems involved in 
the burning of residual oils, in the rotary heat 
exchangers and in the locomotive mechanical 
transmission have been solved, the way will 
will be clear for the gas turbine to assert its 
technical supremacy in these fields. 

When this situation has been reached, we 
could just let things take their course and 
allow progress gradually to assert itself through 
the complex interplay of technical advances, 
economic forces, and personal aspirations and 
prejudices. We may then expect to see the 
slow evolution of the gas turbine over the 
next two or three decades. The present genera- 
tion of gas turbines, now in design or construc- 
tion, is likely, at best, to be only partially 
successful. But we.may hope that it will 
give place to some plants which, by virtue of 
their good stock or by being placed in fruitful 
soil, will breed a type which can give useful 
service. The way will be hard and long, 
however, and the competition from well- 
established rivals severe but stimulating. The 
engineers of the immediate future will need to 
retain all their faith and courage if they are 
to overcome the doubts and despondency that 
will accompany each major gas-turbine break- 
down. For we cannot ignore the certainty 
that the comparatively rapid introduction of a 
new prime mover into a world which has become 
accustomed to a very high degree of reliability, 
will lead to many calamitous failures. 

~QOn the other hand, we could take a more 
positive attitude and make up our minds about 
what form we should like future prime movers 
to assume. I am glad to say that in the aero- 
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engine world this point of view is steadily 
gaining ground. A picture of the aero-engine 
ten to twenty years ahead is beginning to 
crystallise out, and the research and develop- 
ment resources of the country are being slowly 
directed to its achievement. Meanwhile, the 
development of the older forms of engine is 
absorbing a diminishing proportion of our 
total effort. 

Given sufficient vision, a similar policy could 
be adopted for land and marine power plants. 

If we define and agree on the objectives that 
we should strive to attain, and if we then con- 
centrate our resources on removing the tech- 
nical and economic difficulties that are prevent- 
ing the immediate achievement of our aims, 
we shall, in the long run, make progress with the 
greatest economy of effort. 
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Ship Target Trials 


Tue Admiralty announces that it is conduct- 
ing further trials at Loch Striven on the effect 
of non-contact underwater explosions on the 
cruiser ‘‘ Orion,” the destroyer “‘ Ashanti,” and 
the submarine “‘ Ace.” The “ Ace” isan “A” 
class submarine, the building of which was 
stopped at the end of the war, and she therefore 
represents modern submarine design practice 
and is of particular importance. The under- 
water explosion trials are carried out by placing 
a known quantity of explosive in the water at a 
chosen position near the target ship. The 
charge is detonated electrically, the immediate 
effects upon the target being recorded by 
instruments fitted within the ship, the structure 
and equipment of which is afterwards examined 
in detail so that the damage sustained can be 
assessed. In the case of the submarine, trials 
will be done both when on the surface and when 
submerged. At Rosyth trials are being con- 
ducted with the ‘“‘ Albuera,”’ a “‘ Battle ”’ class 
destroyer, the completion of which was stopped 
at the end of the war. This ship is being sub- 
jected to various conditions of loading by flood- 
ing compartments while the vessel is afloat. 
Trials in dock with the same vessel will be done 
later at Rosyth, and these trials will continue 
up to the point at which the hull structure fails. 
Future trials, including further research into 
underwater explosion effects, bombing trials, 
trials of security against flash, the effect of 
ship’s gunfire on its own structure, the effect 
of damage and flooding on the running of 
machinery in a destroyer and further structural 
strength trials are now in the planning stages. 
All these trials mainly owe their inception to 
the Director of Naval Construction, Sir Charles 
Lillicrap, the head of the Royal Corps of Naval 
Constructors. These trials form part of the 
Admiralty Ship Target Trials, which were 
started in 1945 with the object of using surplus 
warships to amplify experience on ship and 
weapon design, as well as of furnishing data 
for the future design of our ships and weapons. 
The trials are sponsored by the Ship Target 
Trials Committee, under the chairmanship of 
the Assistant Chief of Naval Staff, Rear- 
Admiral R. A. B. Edwards, C.B.E. The Air 
Ministry, Ministry of Supply, Combined Opera- 
tions Staff and the Ordnance Board are repre- 
sented on the Committee. The trials completed 
to date have included shock and damage 
by bombing and underwater explosions 
against the bettleship ‘** Nelson,” cruisers, 
destroyers, and various M.T.B.s and submarines. 


_o———-_ 


N.P.L. “ Open Days.”—The National Physical 
Laboratory states that “o days ”’ in 1949 are 
being arranged on +i May 26th, for repre- 
pore of industrial organisations, and on 
Friday, May 27th, for membets of university staffs 
and Government Departments. 
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PRODUCTIVITY 


Ir is curious how interest within a country 
comes at times to be concentrated for a 
period upon a particular subject only to 
diverge later to another. Two years ago, 
for instance, governmental and other spokes- 
men were laying emphasis heavily upon the 
need to extend research work in this country. 
By the beginning of this year interest had 
shifted. Industrial management came under 
fire and many hard things were being said 
about the inefficiency of British managerial 
methods. Now, probably because the labour 
force in industry cannot be expected to 
expand further whilst a need still exists to 
increase industrial output, emphasis has 
shifted to productivity. The events of the 
past two weeks bear particular witness to the 
change. On November 5th, the Institution of 
Production Engineers held a conference with 
the Institute of Cost and Works Accountants 
to discuss production efficiency in some 
detail; early this week the Anglo-American 
Council on Productivity issued a report which 
describes its proposed activities; and last 
Monday the T.U.C. issued a report of its 
General Council on Productivity which is to 
form the basis of a conference of executive 
committees on November 18th. Producti- 
vity, which, as a subject for discussion, has 
for long occupied a place in the wings, has 
now come out to the very centre of the stage. 

There are, of course, at least two sides to 
the study of this subject. On the one hand, 
it is a task of managements to provide the 
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tools and devise the methods by the use of 
which output can be raised. On the other, 
means need to be found of convincing the 
men that they will benefit themselves by 
making the best possible use of the facilities 
made available. More particularly the 
Anglo-American Council is concerned with 
the former aspect. It intends, for instance, 
to examine how far the American system 
of concentrating the production of parts 
and components in specialist concerns can 
be applied in this country. It intends, too, 
to study methods of measuring relative 
productivity in the hope that it may be 
possible to reconcile differences that at 
present exist. That may well prove a valuable 
study. For many figures have been recently 
published, more particularly in the United 
States, that purport to show how backward 
this country is in the adoption of improved 
productive methods. These figures, however, 
seem to us to neglect such important con- 
siderations as the quality of the product, the 
nature of the market for which it is made, and 
the-scale of the demand. Again, the organisa- 
tion of an exchange of information on 
economic matters affecting production and 
about the means adopted by managements, 
labour and governments “to lift the level 
of general understanding concerning current 
economic problems ” is primarily of interest 
to managements. But the further suggestion 
that a series of plant visits by British 
employees “from all levels of production ” 
should be made to appropriate factories in 
the United States might well have reper- 
cussions upon the attitude of working men to 
new methods of production. For, though we 
believe that both on the production side 
and upon matters affecting relations between 
managements and men the Americans 
have as. much to learn from British 
practice as we have from their practice, 
there can be no doubt that the ordinary 
American workman holds opinions more 
favourable to the use of new methods than 
does his more conservative British counter- 
part. Discussions between them on the 
floor of an American factory might well do a 
lot of good. 


But the spread of knowledge about 


managerial and productive methods on the 


two sides of the Atlantic that the Anglo- 
American Council hopes to encourage will be 
of little service here unless its application 
to higher productivity is sympathetically 
received by workers in British factories. 
Nor, unfortunately, is there any guarantee 
that it will be. During the present week, 
for instance, there has been an illuminating 
illustration in the London docks that the 
same spirit which actuated the “ machine- 
breakers ” of the last century still exists to 
this very day. Several hundred men came 
out on strike because an attempt was made 
by the employers to bring a labour-saving 
machine into use—a single example, incident- 
ally, amongst many others that have received 
less publicity. Between the wars just such 
an attitude to improved productive methods 
was very general amongst British workmen, 
and was often supported by the unions them- 
selves, anxious, as they were, to ensure that 
their members did not fall out of employ- 
ment. But, fortunately, to judge by the 
T.U.C. Report of the General Council now 
under review, there has, since then, been a 
very significant—indeed, almost a revolu- 
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tionary—change of heart amongst trade 
union leaders. The T.U.C has become 
critical of managements, not because they 
have, but because they have not adopted new 
methods sufficiently rapidly. It is, further, 
becoming critical of its own representatives 
upon the shop floor and considers that they 
are in need of instruction and training to 
assist them to carry out their duties in ways 
that will not impede production. Moreover, 
even if the references in this report to union 
restrictive practices and to demarcation 
problems are cautious, the remark that the 
problem “ requires careful examination, both 
by union executives and management from 
the standpoint of its impact upon pro. 
ductivity ’’ again stresses the importance 
that is laid upon raising productivity. his 
concern for productivity has even encouraged 
the General Council to bring up for discussion 
the vexed problem of the transfer of union 
membership which may arise when, of two 
industries occupying a single area, one is 
starved of labour and the other on short 
time. The leaders of trade unionism have, 
it is clear, reached a full realisation that high 
productivity provides the only means by 
which the standard of living of their members 
may be raised. May the same realisation 
soon filter down to shop stewards and the 
rank and file ! 


MOTORWAYS 


It is paradoxical that the motor vehicle 
user in this country, in distinction to all other 
users of the King’s highway, has always had 
to bear an extremely heavy burden of taxa- 
tion and yet has been provided in only small 
measure with new roads suited to his means 
of locomotion. Even where new roads have 
been built, he has had to share them with his 
fellow traveller on foot, horse or two wheels, 
to their mutual inconvenience and hazard. 
Little heed was given between the wars to 
those who advocated the construction of 
special roads for the motor vehicle. The 
most that was done was to “ make do and 
mend” the existing highways where the 
need was manifest, and to start in a small 
way the building of new general-purpose 
roads, with dual carriageways, cycle tracks 
and footpaths. But, be it noted, there was 
no measure of compulsion taken: to keep the 
cyclist to his cycle track or the pedestrian 
to his footpath. It is gratifying to see that 
the policy of the Government is now more 
favourably inclined towards such projects. 
For, as recorded last week in a Seven-Day 
Journal note, a Bill has been presented to 
Parliament “ to provide for the construction 
of roads reserved for special classes of traffic ; 
to amend the law relating to trunk roads ; 
and for purposes connected with the matters 
aforesaid.” The presentation of the Special 
Roads Bill comes at the same time as the 
issue of a very illuminating report, “ Eco- 
nomics of Motorways,” drawn up by a joint 
committee of the British Road Federation, 
the Institution of Highway Engineers and 
the Society of Motor Manufacturers and 
Traders, and presented to the Minister of 
Transport last month. It formed the subject 
of another Journal note in our last issue. 

The joint committee’s report makes out a 
very powerful case for the construction of 
motorways. To prove its case, the com- 
mittee considered only the operation of goods 
vehicles and so based its inquiry on the 
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ible reduction in transport costs directly 
incurred by industry. These costs form a 
much larger part of production costs than is 
generally realised. The calculations are 
made, first, as a comparison between the 
cost of reconstructing an existing route and 
the building of an entirely new motorway ; 
and, secondly, as a computation of the 
interest which would be earned, in the form 
of savings on transport costs, on the actual 
total outlay for building a motorway, without 
deduction for the cost of reconstruction of 
an existing system. The cost of building 
motorways has been given by the Minister 
of Transport as £150,000 per mile, while 
that for reconstructing existing roads to a 
reasonable all-purpose standard has been 
estimated as being within £10,000 of that 
figure. Net savings in annual operating 
costs per mile, arising from running vehicles 
on a motorway, are shown to be at least 
£14,516. ‘To be conservative the committee 
took the difference in constructional costs 
as £25,000 per mile, and so deduced that the 
benefits to be obtained by the construction 
of a motorway are equivalent to an annual 
return of no less than 58 per cent on the 
additional cost ! Perhaps even more remark- 
able is the figure of nearly 10 per cent 
dividend on the full cost of building a motor- 
way. These figures are arrived at without 
taking any account of the benefit to the 
nation as a whole arising from reduction of 
operating costs of motor coaches and private 
cars, nor do they take into account the 
financial benefit of saving of time by the 
occupants of vehicles. If an advantage in 
time is reckoned to apply to only two persons 
per vehicle, including buses, the resultant 
yearly saving per mile is stated to be £60,000 
from that factor alone. How do these highly 
significant benefits come about? In com- 
puting operating costs, consideration must be 
given to the different conditions under which 
the vehicles run. Any average speed greater 
than that which is legally possible at present 
can only take place on a motorway where 
entirely favourable conditions exist. On the 
average road there are many variations in 
speed, ranging from enforced stops to the 
maximum permitted. Energy destroyed by 
braking and cornering must be built up 
by acceleration. But on a motorway within 
wide limits any speed can become the average 
speed. Under such conditions there is a 
marked reduction in fuel consumption for a 
given speed; alternatively, speed may be 
considerably increased for a given fuel con- 
sumption. Similar considerations show a 
saving of the order of 30 per cent in tyre wear 
for a given average speed. In the report, 
total operating costs in pence per mile for 
four typical commercial vehicles, two in the 
light class with petrol engines, and two in the 
heavy class with oil engines, are plotted 
against average speed. In each case the 
lowest cost occurs at a speed of the order of 
40 m.p.h. The two light vehicles, a 3-tonner 
and a 5-tonner, were assumed to travel at an 
average speed of 24 m.p.h. on the ordinary 
road, and the two heavy vehicles, a 10-tonner 
and a 13-tonner, at 16 m.p.h. The savings 
in costs when running at the optimum average 
speed, as can only be done on a motorway, 
are shown to vary from about 15 per cent 
for the 5-tonner to about 33 per cent for the 
13-tonner. 
The Special Roads Bill is an enabling Bill 
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which recognises the principle of motorways 
and other special-purpose roads. According 
to the Ministry of Transport, its passage 
through Parliament will enable proposals for 
these roads to be included in development 
plans now being drawn up for the whole 
country. But it will not be the signal for the 
immediate expenditure of millions for the 
construction of motorways. The Ministry 
says: ‘The time and speed of any work 
under the Bill must depend, like other road 
works, on the resources in men and money 
that can be made available from time to time 
according to the economic situation.” Yet 
the joint committee states that the construc- 
tion of motorways is more than justified on 
economic grounds alone, and submits that 
motorways should rank with other capital 
projects contemplated in the next few years, 
and should be given the highest priority of 
all major schemes of road development. 
In our present economic plight perhaps the 
cautiousness of the Ministry is understand- 
able, but when the time comes let us hope 
that motorways will, in fact, be built before 
extensively tinkering with the existing high- 
ways. In the words of the report: “ We 
cannot afford inefficient road communica- 
tions, and though the construction of an 
adequate system of motorways will not be a 
panacea, it will provide the greatest return 
to be obtained from the expenditure of 
national effort and resources.” 





‘ 
Obituary 
LORD ASHFIELD 
ENGINEERS from all over the world have 
on many occasions expressed their admira- 
tion for the skill and ability with which 
London’s passenger transport system has 
been developed under the guidance of Lord 
Ashfield, who spent the greater part of his 
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working life in the service of the London 
Passenger Transport Board, and of those 
individual companies which, prior to 1933, 
operated the road and rail passenger services 
of the metropolis. By his death, on Novem- 
ber 4th, following an operation, a great 
personality passed from the world. 

Albert Henry Stanley, who later became 
the first Baron Ashfield, was born at Derby 
on November 8, 1874, and when a boy of 
eleven went with his parents to the U.S.A., 





. building London’s omnibuses. 
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where his father took up an appointment in 
the Pullman works at Detroit. Albert 
Stanley attended the Detroit High School, 
and it is recorded that his parents were 
hopeful that he would enter the church, 
but as a youth his interest in city transport 
services was manifested and he made up 
his mind that he would get a job in the offices 
of the Detroit City Street Railways. He 
began as a messenger, working fourteen 
hours a day for five dollars a week, was 
promoted to timekeeper, and later served 
as traffic superintendent, divisional superin- 
tendent, and assistant general superintendent, 
and before he was twenty-eight had been 
appointed general superintendent. It is 
significant of the rapidity of American 
development in those days that, though 
when Stanley entered the service of the 
Detroit City Street Railways, the lines of 
that undertaking had a length of only 
43 miles under horse traction, by the 
time, in 1903, when he relinquished his 
post of general superintendent, it had 
550 miles under electric traction. Mean- 
while, Albert Stanley had continued his 
education by taking courses in transport 
and engineering at Detroit technical insti- 
tutes. In October, 1903, he was engaged 
as assistant general manager of the Street 
Railway Department of the Public Service 
Corporation of New Jersey, and a few years 


-later, in January, 1907, he became general 


manager of the corporation. 

In April, 1907, however, Stanley returned 
to England to take up an appointment as 
general manager of the Metropolitan Dis- 
trict Railway—the parent line of the Under- 
ground group—and of the London Electric 
Railway, which included the Bakerloo, 
Piccadilly, and Hampstead tube lines. He 
was then thirty-two years of age, and was 
the youngest general manager of any British 
railway. In this new appointment, Albert 
Stanley was faced with a difficult task, 
for London’s underground railway under- 
takings were not then in a strong position 
financially. The new general manager, 
however, was not deterred by any of the 
obstacles which confronted him, and soon 
came to the conclusion that the best solution 
of the London traffic problem as it then 
existed, was to bring all services, both rail 
and road, under unified management. In 
January, 1910, Stanley took over the 
general management of London United 
Tramways, consisting of about 54 miles 
of tram routes, which, although under 
the control of the “‘ Underground,” had not 
hitherto been directly operated by that 
organisation. About the same time, he 
was appointed managing director of the 
Underground Company and of the concerns 
then associated with it. The next stage 
in Albert Stanley’s career was the acqui- 
sition by the -Underground group of the 
London General Omnibus Company, in 
January, 1912, and a little later, the City 
and South London and the Central London 
Railway Companies were acquired. Subse- 
quently the Metropolitan and South Metro- 
politan Tramways and their associated motor- 
bus services entered the Underground com- 
bine, while an important development was 
the taking over of the share capital of the 
Associated Equipment Company, Ltd., 
which, at its Walthamstow works, was 
Early in 
1914, a knighthood was conferred upon 
Mr. Stanley in recognition of his services to 
London transport. 

With the outbreak of the first world war, 
many demands were made upon the trans- 
port undertaking directed by Sir Albert 
Stanley, one of which, it may be recalled, 
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was the sending of large numbers of “‘ Gene- 
ral” buses to various war zones for the 
rapid dispatch of troops. In January, 
1916, Sir Albert was appointed to a Home 
Office committee formed to consider the 
question of disabled men as motor drivers. 
Shortly afterwards, at the request of the 
Ministry of Munitions, he became director- 
general of mechanical transport and his 
expert services in that capacity were un- 
doubtedly of tremendous value at a difficult 
period of the 1914-1918 war. Sir Albert’s 
work for the Government subsequently 
led to his resignation from the Underground 
group and on the formation of the first 
Lloyd George Cabinet, he was appointed 
President of the Board of Trade and a Privy 
Councillor. During his period of control 
at the Board of Trade he carried out a com- 
plete reorganisation of that department 
and, after the armistice, was responsible 
for the schemes evolved for the absorption 
into civilian life of those demobilised from 
the Forces. 

Sir Albert Stanley retired from the Govern- 
ment in 1919, and in the New Year Honours 
of 1920 was elevated to the Peerage, taking 
the title Baron Ashfield of Southwell. He 
was reappointed to the board of the Under- 
ground Railway Company of London, Ltd., 
and soon afterwards became chairman and 
managing director of the group. Lord Ash- 
field’s work in connection with the improve- 
ment of London’s transport services in the 
succeeding years is well-known to our 
readers. By his encouragement and under 
his direction, considerable extensions to the 
underground railways have been successfully 
carried out, and the road vehicle services 
have been progressively developed. Lord 
Ashfield, of course, took a prominent part 
in the years following the first world war, 
in the promotion of the London Passenger 
Transport Act, and on the formation of the 
London Passenger Transport Board, in 
1933, he was appointed chairman. To that 
newly-created office, Lord Ashfield brought a 
wealth of experience in all aspects of urban 
transport and with his characteristic energy 
and skill devoted himself to the task of 
building up the board’s organisation. The 
second world war placed additional burdens 
upon London’s transport system, and the 
difficulties and dislocations caused by enemy 
action were of no small order. The fact 
that they were so readily overcome and 
services were restored is but one of many 
tributes to the efficiency of the organisation 
which was so competently directed by 
Lord Ashfield. With the passing of the 
Transport Act, 1947, Lord Ashfield was 
appointed to the British Transport Com- 
mission and at the end of last year retired 
from the chairmanship of the London Pas- 
senger Transport Board, when, by reason 
of nationalisation, the executive respons- 
ibilities of that body were assumed by the 
London Transport Executive. 


For more than forty years, therefore, 
Lord Ashfield played a leading part in the 
development of passenger transport, but, 
onerous as his duties were in that sphere, 
there were other concerns which benefited 
greatly by his wisdom and organising ability. 
He was, for instance, one of a small group 
which encouraged the founding, in 1919, 
of the Institute of Transport, and he occupied 
the presidential chair in 1920-21. In 1931, 
the Canadian Government appointed a 
Royal Commission to inquire into the trans- 
portation situation in that country, and, as 
a member of the commission, Lord Ashfield 
rendered valuable service. He was also 
chairman of the North Metropolitan Electric 
Power Supply Company, Ltd., and a director 
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of Imperial Chemical Industries, Ltd., and 
of the Midland Bank, Ltd. 


JOHN EDMUND KINGSBURY 


ELECTRIOAL engineers, particularly of the 
older generation, will learn with regret of the 
death of Mr. John Edmund Kingsbury, in 
his ninety-fourth year, which occurred on 
Thursday, November 4th, at his home, Snow 
Hill, Crawley Down, Sussex. He was a 
pioneer worker in the early development of the 
telephone industry in this country, and an 
early member of the Institution of Electrical 
Engineers, becoming a Vice-President and 
Honorary Treasurer of the Institution. 

Mr. Kingsbury was born in Taunton, 
Somersetshire, in 1855, and he received his 
education at private schools in Taunton 
and at Archbishop Tennison’s School, 
London. He took up commercial work, but in 
1878 he became connected with Mr. Edison’s 
representative in London and took a leading 
part in the early technical experiments and 
development work in connection with tele- 
phone work, including the long-distance 
telephone line between London and Norwich. 
He again resumed commercial activities, but 
continued to take a keen interest in telephone 
work, and as an amateur he wrote ‘‘ The 
Telephone in Principle and Practice,” which 
was published in 1882 by David Bogue. 

About that time electric lighting was 
introduced and a beginning in supply 
development was evident. Mr. Kingsbury 
again allied himself with electrical work, and 
in 1883 was appointed the British repre- 
sentative of the Western Electric Company 
of America. A short time later he became a 
director of the British company, which in 
later years became Standard Telephones and 
Cables, Ltd. In the early days he installed 
many instruments and switchboards for the 
United Telephone Company and other com- 
panies which were merged with the National 
Telephone Company. 

In 1897 Mr. Kingsbury was instrumental in 
acquiring for his company the business of the 
Fowler-Waring Cable Company, of North 
Woolwich, a factory which still remains one 
of the Standard group. He retired from 
active service in 1906, but continued a 
director of the company till 1925. His book 


on “‘ Telephones and Telephone Exchanges ”’. 


is looked upon as a standard treatise on the 
subject. 

He was an associate of the Society of Tele- 
graph Engineers from 1887, and in 1898 he 
was made a member of the Institution of 
Electrical Engineers, its sucosssor. From 
1900 to 1905 he served three times on the 
Council and in 1903 was elected a Vice- 
President for two years. During the first 
World War he acted as Honorary Treasurer 
of the Institution. Among the Institution 
papers he gave we may mention that on ‘‘ The 
Origin and Development of the Telephone 
Switchboard,” which in 1895 earned for him 
the Fahie Premium. He also gave an interest- 
ing paper on “‘ The Future of the Telephone 
in the United Kingdom ” before the British 
Association in 1895. 

Before his retirement in 1925 Mr. Kings- 
bury became interested in the development 
of phenol plastics, which were being investi- 
gated by himself and Sir James Swinburne in 
Great Britain, and Dr. Leo Baeckeland in 
America, and he was made a director when 
the Damard Lacquer Company was formed. 
That concern subsequently combined with 
American interests to form Bakelite, Ltd., of 
which he was deputy chairman. 

Mr. Kingsbury will be remembered by his 
business colleagues and friends as a man of 
integrity and wide vision, who, alike in 
manufacturing work, the operation of com- 
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panies and first-hand historical knowledge of 
telephone work, did much to further the pro, 
gress of the telephone, cables and plastics 
industries he so ably served. 


HERBERT HENRY BAKER 


WE regret to have to record the death of 
Mr. Herbert Henry Baker, which occurred on 
November 2nd, at his home at Whitle. Bay, 
Northumberland. Until his retirem:nt jp 
1942 he was a partner in the consulting firm 
of Merz and McLellan, most of his work being 
carried out from the Newcastle-upon-Tyne 
office. Mr. Baker was born at Tamworth in 
1877, and served an apprenticeship with 
W. G. Bagnall, Ltd., of Stafford. His engi. 
neering training was continued in the works 
of Ferranti, Ltd., and Siemens Brothers and 
Co., Ltd., and in 1902 he joined the staff of 
Merz and McLellan as chief draughtsman. 

At that time Charles Merz, in partnership 
with William McLellan, was beginning to put 
into practice on the North-East Coast ideas 
for making electricity more generally avail. 
able for all purposes over a wide area, and 
concentrating generation on the most eco. 
nomic sites. In these and subsequent 
developments Herbert Baker took a pro. 
minent part, as, soon after being appointed 
to the staff of Merz and McLellan, he took 
charge of all the steam and electrical cngi- 
neering work which the firm was handling. 
In 1927, Baker was invited to become a 
partner in the firm, and he continued in that 
capacity until ill-health compelled him 
to retire in 1942. 

Mr. Baker was known as an authority on 
power station design, and especially for his 
wide knowledge and experience of boiler. 
house plants. He was closely concerned with 
the design and construction of the Carville, 
Dunston, North Tees, Lots Road and 
Barking power stations, and with installa- 
tions in Australia, Argentina, South Africa 
and India, and in the course of his work with 
Merz and McLellan he contributed a great 
deal to the development of higher steam 
pressures and temperatures. Mr. Baker was 
a member of the Institution of Mechanical 
Engineers, and much. of the success which he 
achieved during his long career can undoubt- 
edly be attributed to the affeetion and respect 
with which he inspiced colleagues, clients and 
the designers of the many manufacturing con- 
cerns with whom he came into contact. He 
will be greatly missed by a large circle of 
friends and acquaintances in the spheres of 
mechanical and electrical engineering. 


—_—__~»——————_ 
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Correction.—In the obituary notice of Mr. 
Youngmark, in our issue of October 29th, we said 
that ‘‘ In 1936 he became Chief Alternating Current 
Engineer, sueceeding the late Mr. A. D. Sloan. . . .” 
Our deepest apologies are due to Mr. Sloan, who, as 
is well known, is not only still very much alive, but 
is retained by the English Electric Company, Ltd., 
in an advisory capacity. 
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The Iron and Steel Bill 


Tur following statement was issued by Sir 
Ellis Hunter, President of the British Iron and 
Steel Federation, on Wednesday night :— 

“Maximum production from the steel 
jndusiry is now and for the immediate future 
the vital need of the nation. The co-ordinated 
effort of the individual firms in the industry, 
under public supervision of policy, has resulted 
in record levels of output and in the steel-using 
industries being enabled to play a dominant 
role in expanding exports. Over the longer 
term, progressive development of the steel 
industry is equally vital. In this respect the 
Industry’s Development Plan (already approved 
by the Government) is now well under way and 
beginning to yield results. 

“The Government has, through the Iron and 
Steel Board, been the public supervisor of the 
present wide range of industries covered by the 
term ‘iron and steel,’ which includes not only 
jron ore, pig iron, steel ingots and hot rolled 
products, but also forgings, castings, cold rolled 
products, wire, tubes, tyres and axles, bolts and 
nuts, and many other forms of iron and steel. 
In this way the Government has controlled 
development and prices and other aspects of 
current activity which it has thought necessary 
to bring under public supervision. 

“‘ Under the Bill the Government is proposing 
to abdicate from its impartial position. By 

taking 107 firms into State ownership (selected 
from over 2000 firms supervised by the Iron 
and Steel Board) the Government would become 
in a great variety of industrial activities, even 
within the iron and steel industry, a competitor 
with private firms. At present the State sees 
that a fair position is maintained between firms. 
In future the Government would, itself, be an 
interested party controlling the price and 
volume of the raw material supplies of its com- 
petitors in the finishing branches. 

“As owner of the 107 firms they would 
similarly become competitors in many British 
industries beyond the bounds of iron and steel 
products—e.g., bridge building, structural and 
many other forms of engineering and machine 
tool making—and in many branches of indus- 
trial activity in the Commonwealth and abroad. 

‘* All the efforts made over a period of years 
to develop an enlightened co-operative approach 
by the iron and steel industry in its relations 
with the State will go for nothing. The whole 
structure of the Bill is such as to create con- 
troversy and conflict betweeri the State and 
private enterprise over a wide area of industry 
without the slightest indication being given of 
the terms or principles on which public money 
and public powers would be used in this conflict. 

“The industry has always been prepared for 
further constructive development of public 
co-operation, but the Government have 
abandoned their own experiment of control 
through the Iron and Steel Board in favour of 
a policy grievously prejudicial not only to iron 
and steel output and development, but also 
to the industries which iron and steel serve.” 





Steel output for the month of October was 
at the annual rate of 15,455,000 tons, and is 
therefore the highest ever reached in the 
industry. 

a 


Notes on Souiperine.—During recent years 
every detail of the soldering process has been 
scientifically investigated and a vast literature on 
the subject has accumulated. In a new edition 
of the Tin Research Institute’s handbook ‘‘ Notes on 
Soldering,” Mr. W. R. Lewis reviews these researches 
and presents a compilation of the more important 
facts which are likely to be of value to solder users 
in a large variety of industries. Mass-production 
methods of assembly are discussed and the various 
forms of solder and methods of applying heat to the 
jomts are described. The fundamental principles 
underlying the production of “ wi joints” in 

pipes are covered and alternative types of 


joint in lead pipe are described and illustrated. 


Data on the behaviour of solders at various tem- 
peratures, under tensile and shear stresses, and under 
creep conditions are given, together with notes on 
the metallurgical constitution of the tin-lead solders. 
This booklet is available, free of charge, on applica- 
tion to the Tin Research Institute, Fraser 5 oF 
Greenford, Middlesex, England. 
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8 recorded in our first article, for the first 
time since 1938 the British public had the 
opportunity of seeing a representative display 
of modern cars. Many ideas of design have 
undergone a considerable change in the last 
decade and, with very few exceptions, have 
been incorporated in our new models. 
As 75 per cent of our production is now being 
exported, our manufacturers have to comply 





FIG. 1—CYLINDER HEAD OF ROVER ENGINE 


with the international body style, which closely 
follows American examples. It has been 
argued that, by the adoption of this styling, the 
British car has lost much of its individuality, 
but not too much weight should be attached to 
these complaints. The form and shape cf any 
technical product is always changing, and the 
style of a motor-car in particular is no more in- 
fluenced by “ fashion ”’ than by practical and 
functional considerations. The new bodies are 
wider and roomier, without any marked 
increase in external dimensions; they have 
cleaner lines and are much sounder from an 
aerodynamical point of view. The seats are 
placed between the axles, giving better riding 







Motor Exhibition 


tendency—although not very pronounced as 
yet—towards bigger engines, which provide 
better top gear performance. Generally speak- 
ing, it can be said that the exhibition did not 
show sensational innovations, but a more 
evolutionary trend, representing cars which are 
up to date in essential respects, but free from 
serious igapracticabilities. 

No attempt has been made to give a descrip- 
tion of the various exhibits, but this report tries 
to present a short survey of the present state 
of development and to pick out some interesting 
engineering features. 


ENGINES 


The observer who was looking for any startling 
new features may have been disappointed 
because he found few major changes in engine 
design compared with the pre-war power units. 
Insufficient time has passed since the abolition 
of the horsepower tax to allow the designer to 
concentrate on the lay-out of bigger engines. 
Likewise, the relief from the restrictions, 
imposed by the pre-1947 taxation formula, 
found little reflection, as only a few new designs 
are making full use of the advantages to be 
gained by adopting the smaller bore/stroke 
ratio. The engine of the medium-price “‘ family 
car”’ is still the economic four-cylinder unit 
with a capacity ranging from 1-2 litres to 
2 litres, the most popular unit being the 
1-5-litre engine. developing about 35 h.p. at a 
maximum speed of 4000 r.p.m. The com- 
pression ratio, ranging between 6-5:1 and 
7:1, is higher than in pre-war days, and it is 
remarkable that these engines are running quite 
satisfactorily on Pool petrol of about 
70 octane. This fact is largely due to a better 
cylinder head and piston design, which allows 
smoother combustion through controlled flame 
propagation. Overhead valves, generally oper- 
ated by push rods and rockers, dominate the 
field. They provide higher power output at 
lower fuel consumption than side valves and 
greatly facilitate the casting and machining of 
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FIG. 2—WOLSELEY ENGINE AND GEARBOX 


comfort ; the floor is now almost flat and the 
driving vision, thanks to sloped bonnets, wide- 
set pillars and curved windscreens, has been 
improved. 

The greatest contribution towards better 
controllability and improved road holding was 
the introduciion of the independent front wheel 
suspension, which has almost become orthodox 
practice. “Steering column control and prac- 
tically “‘ crashproor ” gearboxes make the gear 
change easy and effortless. There is a certain 


the cylinder block. Great care has been taken 
to increase the breathing capacity of the engine ; 
for this purpose the designer provides large 
inlet valves, well-cooled and. smooth-inlet 
passages, and adequately cooled exhaust valve 
seats. 

An ingenious if rather expensive example in 
this direction is the 1-6-litre Rover four- 
cylinder engine with sloping cylinder head 
joint, inclined overhead inlet valve operated 
by push rod and rocker arm, and exhaust 
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valve, side located, operated by a follower direct 
off camshaft (Fig. 1). 

Another interesting engine is the 1-5-litre 
Wolseley, the valves of which are directly 
operated from an overhead camshaft without 
the interposition of any form of rocker or tappet 
(Fig. 2). The camshaft drive is effected by a 
vertical shaft and worm gears. These gears are 
made in two portions so that the main part, 
which takes the drive, is keyed to the shaft, 
while the smaller portion carrying the trailing 


FiG. 3—-VALVE GEAR OF 


ends of the teeth is freely mounted on the shaft 
and rotationally located by a helical spring. 
The two portions exert pressure in opposite 
direction, thereby dampening out any backlash 
and ensuring noiseless running. 

High-efficiency engines for sports cars are 
generally equipped with hemispherical com- 
bustion chambers. The 2-5-litre Riley (Fig. 3) 
has the valves set at an angle of 90 deg., 
operated by short and light push rods from 
two camshafts in the cylinder block. The 
Frazer-Nash 2-litre engine has a similar valve 
arrangement, but the inclined valves are here 


Fic. 4—POWER UNIT OF 1°5 LITRE JOWETT 


operated by push rods from one camshaft. The 
cylinder head is of aluminium with bronze 
seats for the valves, and a special insert for the 
10mm sparking plug. This engine was the only 
one at the Show employing a hardened crank- 
shaft in steel-backed copper-lead bearings. It 
develops 120 h.p. at 5500 r.p.m. at the unusually 
high compression ratio of 9-5; 1. 

Another remarkable engine with hemi- 
spherical aluminium cylinder head and valve 
seat inserts is the new Jaguar unit, built as a 
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2-litre four-cylinder and as a 3-litre six-cylinder. 
The valves are set at an angle of 70 deg. and 
are operated by twin overhead camshafts 
through the medium of piston-shaped tappets, 
which slide in cast iron guides. A primary 
chain conveys the drive from the crankshaft to 
an intermediate sprocket, and a second chain 
which passes over the two camshaft sprockets 
and an adjustable idler interposed between 
completes the drive. 

Two rather unorthodox French engines were 


2°5 LirrRe RiLey ENGINE 


the water-cooled 425 c.c. flat twin of Rovin and 
the 600 c.c. air-cooled flat twin of Panhard, the 
latter being fitted with valves, seated by short 
torsion bars. The only British engine with 
horizontal opposed cylinders is the 1-5-litre, 
four-cylinder Jowett, a well-designed power 
unit, which incorporates many interesting 
features; for instance, the use of semi-wet 
cylinder liners (Fig. 4). 

Another engine fitted with wet liners is the 
Standard ‘ Vanguard ” four-cylinder, 2-litre 
engine. In order to reduce cylinder wear in 
this, as in some other new engines, small bleed 
holes are drilled in the connecting-rod, which 
allow jets of oil to emerge to assist in the lubri- 
cation of the cylinder wall. 

There are a few more features to be mentioned 
which are typical of the British 1949 engine. 
One is the general adoption of the thin wall or 
“strip” type bearings, which are easy to fit 
and, as machined to very fine limits, require no 
hand scraping. As these thin-coated bearings 
are slightly more sensitive to oil impurities than 
the old thick-wall type, most engines are now 
equipped with external oil filters. A new 
ingenious device, the “Micronic ”’ oil filter, 
made by Lockheed, employs as filter element 
plastic impregnated paper, which is _heat- 
resistant, waterproof and warp-proof. The 
paper is pleated accordion-like to a cartridge, 
provides an unusually large filtering surface and 
allows high-flow rate for long operational 
periods. 

A further item is the practice of splitting the 
connecting-rod at the big end at an angle of 
40 deg. to 50 deg. to the centre line. This 
method allows the rod and piston assembly to 
pass through the cylinder block, thus greatly 
facilitating any repair work that has to be done 
in situ. 

Thermostatic control of the cooling system is 
now more or less universal. In this connection 
it is worth mentioning that one of the new 
engines, the six-cylinder, 2-2-litre Vauxhall, is 
fitted with pressure cooling ; that is to say, the 
entire cooling system has been designed to 
operate under a pressure of 3} lb per square 
inch, so raising the boiling point of the water 
in the system to 223 deg. Fah. at sea level. 
The radiator cap (Fig. 5) contains. a spring- 
loaded relief valve, while a second valve auto- 
matically destroys the vacuum in the system 
as the engine cools down. 

The smoothness of engines is now surpris- 
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ingly good, due mainly to improved balancing 
of the reciprocating masses and to better engine 
mountings, so that the modern four-cylinder 
engine runs with almost as little vibration as 
the pre-war six-cylinder. It is to be expected 
that the four-cylinder will remain for some time 
the most commonly used engine for the medium. 
price car; the bigger cylinder capacity and, as 
soon as better petrol is available, a higher 
compression ratio will help to produce a power 
unit with greater flexibility and better torque 
characteristic in the low and medium-speed 
range. 


TRANSMISSION 


In mechanical development of the trang. 
mission there is comparatively little to record, 
The fluid coupling and the epicyclic gearbox 
are still being fitted into the Daimler and 
Lanchester cars, but otherwise there is no 
tendency among the Britsh manufacturers to 
replace the well-tried synchromesh gearbox by 
some other substitute. Hydraulically con. 
trolled gearboxes, semi-automatic overdrives, 
freewheeling, &c., are only to be found on 
American cars, and the Cotal electro-magnetic 
gear, widely advertised before the war, is to-day 
only fitted by Hotchkiss as an alternative to the 
standard gearbox. 

The Borg and Beck single-plate clutch and 
Hardy-Spicer propeller shafts and universal 


CAP OF THE VAUXHALL 
CAR 


FiG. 5—-RADIATOR 
** VELOX" 


joints with oil-lubricated needle bearings are 
taken almost for granted in British cars ; they 
show practical improvements rather than 
marked alterations. 

The gearbox, however, has undergone many 
changes, mainly in consequence of the require- 
ments imposed by the adoption of the steering 
column control. The steering wheel gear change 
has undoubtedly a number of advantages. It 
is easier, because a finger movement replaces 
an arm movement, and more convenient when 
a third passenger has to be carried in the front 
seat. On the other hand, any kind of remote 
control must necessarily be less positive than 
the control of the gear lever mounted directly 
on the gearbox. The lay-out of remote gear 
controls is not an easy task and is, in some 
respects, similar to the lay-out of the steering 
linkage for the indspendent front wheel 
suspension. Like these steering linkages, the 
gear control incorporates systems of push rods 
and levers to transmit the movement of the 
operating rod attached to the steering column 
to the flexibly mounted gearbox. Rubber- 
bushed pin joints and self-adjusting ball-and- 
socket joints are being used to make the system 
rattle-free and to eliminate lost motion. 

In consequence of the less positive control, 
the synchromesh mechanism of most gearboxes 
has been redesigned in order to ensure eesy 
engagement, no matter how quickly or slowly 
the gear change is effected. With the exception 
of bottom gear, all gears are now fitted with 
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sme synchronising mechanism ; the constant- 
mesh gears are of the helical type, and roller 
hearings are frequently used, especially for the 
cluster on the layshaft and for the spigot 
pearing at the front end of the main shaft. 
Another feature of the redesigned gearbox is 
the extended rear cover, which compensates for 
the forward mounting of the engine and permits 
the fitting of a short and stiff propeller shaft 
(Fig. 6). It further provides an adequately 
lubricated and dustproof housing for the splined 
sliding joint, which is normally provided in the 
shaft to allow for longitudinal movement. 
Rear axle design follows conventional lines, 
put in @ great number of cases the orthodox 
helical gear has been replaced by the hypoid 
gear, which offers many advantages. As the 
bevel pinion is now meshed below the centre 
line of the crown wheel, the entire transmission 
can be lowered and a greater tooth area is in 
mesh, which makes for more silent operation 
and longer gear life. 


CHASSIS 


The majority of manufacturers prefer the 
separate frame, which leaves the way clear for 
alternative types of bodywork. Modern chassis 
must be extremely rigid, as the independent 
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front wheel suspension, which imposes consider- 
able torsional stresses on the frame work, can 
only funetion properly if the parts are attached 
to a strong foundation. The frames, as a rule, 
are made up from box-section longitudinal 
members, braced by channel section cruciform 
members at the centre. Rigid cross members 
strengthen the frame at the tront, carrying the 
necessary brackets for the wishbones and the 
springs. Nearly all the new frames are elec- 
trically welded and given some protective 
treatment against rust or corrosion. Although 
frames of this type fulfil all reasonable require- 
ments in respect of torsional and diagonal 
stiffness, it appears doubtful whether they 
actually represent the best and simplest solution 
of an admittedly rather complex problem. 

In the new Triumph the longitudinal as well 
as the cross members are made of 34in diameter 
steel tubes with deep box sections, welded to 
the side members. Another design, the Frazer- 
Nash, employs 5}in diameter steel tubes of 
only 12-gauge. This frame is a very sturdy 
assembly of extremely light weight. Although, 
at present, these two cers are the only repre- 
sentatives of the tubular construction, it might 
be expected that more manufacturers will 
eventually adopt this principle, which, inci- 
dentally, is suitable for mass production as well 
as for production on a smaller scale. 

The integral chassis body design, as adopted 
some time before the war by Vauxhall and 
Morris, has found some more followers, the 
latest newcomer being the redesigned Hillman 
“Minx.” Some French exhibitors, among 
them the pioneers of the ‘“‘ monocoque ”’ type, 
Citroen, and, further, Renauld and Rovin, also 
show the chassisless form. 

The unitary construction may be described 
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as a network of mutually supporting structural 
members connected by pressed steel panels of 
large area, which, in turn, are reinforced by 
inner panels and struts. Side members and 
cross members are welded into one unit with the 
steel pressed stress carrying floor. The luggage 
locker floor, the fascia panel, window mouldings 
and other parts are all fundamental parts of the 
main assembly, acting as additional bracing 
members. The body designer has profited from 
the fact that the sliding roof has lost much of 
its popularity. The roof, formerly the weakest 
part of the chassisless construction, is nowadays 
made from one steel pressing welded to the 
body pillars and stiffens the top of the structure. 
Major body components, such as the bonnet, the 
doors and the luggage locker lid, are all based 
on the same principles of design, and the result 
is a structure which is light, strong and free 
from distortion, The advantages of the integral 
construction are generally acknowledged, but 
this system is suitable only for manufacturers 
with well-equipped press shops and welding 
installations, and necessitates a considerable 
investment on expensive jigs and tools. 


(To be continued) 





Nationalised Railways* 


Ir is now nearly a year since we in this 
country embarked on the gigantic venture of 
transport integration required by the Trans- 
port Act of 1947. The controversy that 
raged during the passing of that Act by Par- 
liament has died down and we are now in the 
process of trying to achieve the successful 
working out of the new scheme of things. 

There are solid achievements to record. First 
and foremost, I would put the fact that we 
are slowly welding the new organisation into 
shape. That is not something which can or 
should be done quickly. I will confess that one 
of the things that disturbs me in this vast 
reorganisation is the problem of incentive. 
It is vital that we should continue to attract 
—and keep—the very best types of young men 
and women to the transport service. 

At the Railway Executive we have now 
passed the first stage in our scheme of reorga- 
nisation. The six Regions will remain more or 
less as you know them, though adjustments in 
boundaries are still under review. The 
district organisations within the Regions are 
now being overhauled and improved, eliminat- 
ing overlapping and duplication. The func- 
tions of the various departments of the railway 
service have more or less been settled and 
adjustments have been or will be made as 
quickly as possible. To-day we have sufficient 
locomotives for our needs, and the condition 
of the fleet is better than it was before the war. 
As regards wagons, those of you who read the 
Government’s White Paper on Capital Invest- 
ment in 1948 will see that it fixed for us a tar- 
get for the number of railway wagons under 
and awaiting repair at 170,000, to be reached 
by the end of September this year, but we have 
been well within this target even at the peak 
of the normal summer cycle of wagons out of 
service for repair. The average for the whole 
year to date, including the abnormal number 
at the beginning of 1948 and the summer peak, 
is 143,353. The prospects for further improve- 
ment are good. We have been able to pro- 
gramme a drastic breaking-up of old wagons 
without replacement, effecting a saving of at 
least £1,000,000 per annum—one of the first 
fruits of unified control. I fully expect that 
there will be scope for reduction of costs in 
the locomotive fleet when we are able to 
tackle it. These, of course, will be permanent 
economies. Our biggest difficulty is with pas- 
senger carriages. Since 1939 building has been 
curtailed and we have accordingly lost many of 
the trained staff in our workshops. 

We have, of course, been concentrating on the 
reduction of expenditure wherever possible in 
every branch of the railway organisation. For 
example, early in the year we set out to secure 
the most effective employment of manpower. 


* Address by Sir Eustace Missend 
Transport Lunch. Nov. 2nd. 
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The detailed examination of the circumstances 
at the many places where two or more of the 
former main line companies maintained sepa- 
rate organisations takes time before new, 
closely-knit arrangements can be introduced. 
Nevertheless, progress has been made and 
considerable economies effected, which up to 
the present have reached a gross figure of 
£1,000,000 per annum. Savings are also being 
achieved in other directions—for example, 
through the closer integration of freight working 
by re-routing flows of traffic—and will continue 
to increase as time goes on. 

The longer-term problems of railway unifica- 
tion have a leading place in the work of the 
Railway Eexcutive. I have already mentioned 
what we are doing about rolling stock, and 
perhaps I might add here that I am a firm 
believer in big wagons—say, 20 tons or even 
40 tons—as the standard unit. But you will 
appreciate that to a considerable extent we are 
in the hands of our customers, though we shall 
do everything we possibly can to encourage the 
introduction of high capacity wagons. Work 
shop organisation is also under close review ; 
for example, the number of civil engineering 
workshops will be reduced by concentration at 
selected centres, and with this object, recon- 
struction and development work is already 
proceeding at the signal and telecommunica- 
tions works at Reading and Crewe. Then, as 
regards the track itself, we have had to use 
every ton of steel rails and every sleeper which 
has been allocated to us to keep the track safe 
and sound. Nevertheless, the condition of the 
track is improving, and no less than 300 miles 
of heavy, flat-bottom rail will be laid in this 
year on our fast, heavily-loaded main lines, 
giving us a stronger support, which high speed 
traffic requires. We are in process of evolving 
a standard type of track for the future to give 
economy in maintenance. Not only is the 
type of rail involved but the future standards 
of formation and roadbed are under close 
review. Mechanical plant is being introduced 
to secure economy in permanent way work 
and to provide improved and smoother running 
track. 

Interlinked with the long-term problems of 
railway unification is the vital question of 
transport co-ordination. My own view is 
that there are several ways in which this prob- 
lem, and it is a problem, of transport co-ordi- 
nation, particularly between road and rail, can 
be gradually achieved. On the railway side, 
fairly severe measures will require to be taken 
to close down branch lines and, indeed, a 
considerable number of intermediate stations 
throughout the country, and for both passenger 
and freight requirements to be met by employ- 
ing road transport as feeders to the nearest 
railheads, which would be served by fast and 
frequent train services. What this really 
means is the streamlining of our railway system, 
with the permanent way on all main routes 
capable of high speeds under conditions of 
safety and comfort. There must be constant 
endeavour until this is attained. 

Apart from the question of rates and fares, 
which must be an important factor in influencing 
traffic to one means of transport or another, 
there is a wider issue and it is whether the 
long-distance motor coach will continue to 
expand, and the rate of increase has been very 
rapid ‘during the last year. By consuming 
petrol on these coach services, the cost of which 
has to be met by overseas payments, the 
result has adversely affected the financial 
position of the railways. This is, of course, 
a wider and a national problem, but one which 
must be faced in the not far distant future. 
Then, again, one has to bear in mind that to 
meet the increasing traffic on the roads very 
considerable capital expenditure will have to 
be incurred in providing new highways, whilst 
at the same time the iron road—the railway, 
recently purchased by the nation—is not being 
fully utilised. These are pregnant thoughts 
which, having regard to the present economic 
position of the country, cannot be lightly waved 
to one side. As regards freight traffic, here, 
again, it seems to me that it will be a case of 
closing down many of the branch lines and 
intermediate stations and feeding selected 
railheads by lorry, with rapid rail services 
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between the railheads and by a greatly increased 
use of containers. 

Further, in my view, there is still a wide 
field and an urgent demand for the extension 
of electrification, both from the point of view 
of economy in operation, development of traffic, 
and saving in this country’s precious asset— 
coal—and I can assure you that we are not idle 
in this direction nor in our experiments with 
diesel-electric, diesel-mechanical, and gas tur- 
bine locomotives. 


A Work Driver for Lathes 


A work driver has been developed by George 
Fischer, Litd., of Schaffhausen, Switzerland, 
for gripping and driving centred rough round 
blanks or turned parts on lathes. This driver, 
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with reference to the drawing we reproduce. 
Three jaws A are arranged to swing inwards, 
for their serrated contours to grip the work- 
piece, as the outer hood B is turned. Each of 
the jaws is mounted on a bearing pin C, which 
also couples the hood to a floating ring plate D. 
This ring plate is spring loaded radially to the 
back plate E, on which it is retained by three 

F. Three pins G on the circumference 
of the back plate locate in yokes formed on the 
outer extremities of the jaw bodies. 

It will be appreciated that the hood, as it 
is turned, carries with it the jaws and the ring 
plate, whilst the combined driving—and locking 
—pins G on the back plate attached to the lathe 
spindle flange exert pressure through the yokes 
to turn the jaws on their bearing pins. Jaw 
movement continues until the serrated faces 
contact and grip the work. The spring on the 
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ARRANGEMENT OF WORK DRIVER 


which is illustrated in the engraving below, 
is made in four sizes to handle work from 15/,,in 
to 5}in diameter. 

Readily adaptable to fit most types of lathes 
by use of the spindle flange or an adaptor plate, 
the driver makes possible quick, effortless 
chucking of components without the use of 
keys or spanners. Another feature of this driver 
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is that its design incorporates no protruding 
parts likely to be a source of danger to a machine 
operator. In operation three serrated jaws 
in the driver automatically grip the work with 
a clamping force which is proportional to, and 
increases with, the cutting force exerted by 
the tool. 

The mechanism of the driver can be followed 


floating ring plate is designed to impart an 
initial turning effort in the plate and serves to 
close the jaws on the workpiece when it is 
introduced into the machine. When the lathe 
is started the rotary movement automatically 
imparted to the jaw bodies tends to swing 
the jaws still more on their pins and increase the 
grip on the workpiece. The faces of the jaws 
have a cam contour and, as the cutting tool 
is applied to the workpiece, the load imparted 
is transmitted to the jaws to tighten their hold 
proportionately. 

When chucking work, any surface irregularity 
it may have, or eccentricity caused by the centre 
in the workpiece being out of position, is auto- 
matically compensated by the degree of 
float the ring plate has in the driver body. 
The floating movement ensures that an equal 
clamping force is exerted by all three jaws. 

In order to maintain the jaws in their open 
position when work is being introduced into 
the driver, a spring-loaded plunger in the hold- 
ing device H in the ring plate comes into effect 
when the hood is turned back to the fully open 
position. To prevent an excessive turning 
movement of the hood, which would disengage 
the locking pins from the yokes of the jaws, 
a stop J fitted in the ring plate locates 
in a slot cut in the back plate. 

At the end of a machining cycle the workpiece 
and the hood of the driver can be turned in the 
reverse direction with but little effort to release 
the grip of the jaws on the component. 


Canadian Paper Mill 
Expansion 
Pactric Mills, Ltd., Vancouver, B.C., 
recently completed another stage in the post- 
war development programme, when a new 
million-dollar power plant was put into com- 
mission. The new installation includes one of 
the largest industrial boilers on the Pacific 
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Coast, operating at 725 lb per square invh ang 
750 deg. Fah., and rated at 176,000 lb per hour, 
Operating in conjunction with the boiler ape 
two new steam turbo-generators. In «ai ‘dition 
to the boiler and turbine installations ap 
extensive programme of steam repiping hag 
been completed, including a 3000-gallon s:orage 
header for gy suctions, new oil heaters and 
new pumps. xtensive electrical woric hag 
also been carried out and motor controls {or the 
new and existing boiler plant motors have been 
installed. A major item in the present modern. 
isation programme of the Ocean Falls, B.C., 
plant of the company was recently broucht to 
a successful conclusion with the comin, into 
full production of the last of the four new 3}-ton 
digestors. With these four new digestors now 
in operation the mill has a potential ca) city 
of 175 tons of air-dry kraft pulp per day. i 


The Measurement of Productive 
Efficiency 


A CONFERENCE on the Measurement of 
Productive Efficiency, organised by the Insti- 
tution of Production Engineers and the Insti- 
tute of Cost and Works Accountants, was lield 
in London on November 5, 1948. 

In opening the conference, Mr. J. E. Hill, 
pointed out that much time and thought had 
been spent by members of both the institutions 
and many individual standards had been estab- 
lished to measure productivity in factories. 
The object of the convention was to see if it 
was possible to establish principles of pro- 
ductive measurement which could be commonly 
applied to the manufacture of widely variant 
equipment and commodities. 

Mr. W. L. Robson, of the Institute of Cost 
and Works Accountants, presented a paper 
entitled ‘‘ Measurement of Achievement,” in 
the course of which he said that the search 
for @ method of combining the efforts of the 
production engineer with those of the indus- 
trial accountant had resulted in the evolution 
of a technique in the preparation of control 
information for the measurement of industrial 
productivity which was based on the simple 
truth that ‘‘ time is money.” Apart from the 
cost of raw material, it was obvious that the 
time taken in carrying out individual processes 
on a product directly influenced cost. It 
followed therefore that management had the 
responsibility of taking the necessary steps to 
ensure that all control information must be 
expressed in terms of time as well as money, 
and it was in this approach to the improve- 
ment of industrial productivity that the pro- 
duction engineer and the industrial accountant 
had so much to contribute. The measurement 
of achievement for individual industrial pro- 
cesses was impossible until the production 
engineer had fixed the attainable standards 
of output, having regard to the equipment and 
manpower available. 

In a paper on “‘ Measurement and Manage- 
ment ’’ which followed, Mr. W. C. Puckey 
asked a number of pertinent questions of all 
who were connected directly and indirectly 
with industrial management. He went on to 
discuss the problems involved in organising 
production and concluded by saying that 
one of the most important factors of operational 
research is the measurement of productivity. 
It was one which at the moment was based 
more upon opinion than fact. If the conference 
had no more than touched the fringe of the 
subject and created in all who took part the 
necessity for greater research into the possi- 
bility of providing more fact as a basis of 
management action, then the effect had been 
worth while. 

Many interesting suggestions were made in 
the discussions which followed the papers and 
during these speakers suggested, amongst 
other things, the formation of a panel of experts 
which could be consulted and which could 
visit the medium and smaller firms to advise 
on the introduction of more efficient productive 
methods. 
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Strain-Actuated Electronic 
Trigger 
We have received from the National Physical 
laboratory, Teddington, brief particulars of a 
sensitive electronic trigger which is designed to 
qperate & control or alarm signal when the 
drain on any member of a structure or machine 
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exceeds @ predetermined value. The system 
has’ been developed by Mr. M. F. Markham and 
applied in the Engineering Division to a 
reciprocating machine for testing lubricants 
under sliding friction conditions : when seizure 
occurs, there is @ simall increase in strain in 
the support of one of the surfaces, and this 
increase, through the medium of the electronic 
trigger, causes the driving motor tec stop. 
Using this arrangement the machine can be 
run unattended for twenty-four hours a 
day, so that the time 
taken to test a given 
specimen is consider- 
ably reduced. 

The principle of the 
equipment is illustrated 
in the accompanying 
diagram. Resistance 
strain gauges are glued 
to the member in which 
the increase in strain 
is likely to take place. a 
Thus, for bending de- om 
formation, two strain ‘ 
gauges are attached to 
the upper surface and 
two to the lower. The 
four gauges are con- 
nected electrically to 
form an a.c. bridge net- 
work in such a way 
that the compression in 
one surface and the ten- 
sion in the other due to 
the bending action pro- 
duce, across the balanc- 
ing points A B of the 
bridge, a voltage which 
is proportional to the bending moment in the 
member. In the case of longitudinal strain, 
the a.c. bridge network is formed by two - 
resistance strain gauges attached to the member 
under strain, and the other two are attached 
to a member in which no increase in strain 
occurs. It is desirable that both these members 
should be at the same temperature at all times 
to allow for the temperature coefficient effect 
of the strain gauges. 

The voltage produced across the points A B 
of the bridge is applied to the input of a high- 
gain amplifier follow sd by a threshold stage 
which prevents any voltage below a certain 
value being applied to the trigger circuit. The 
gain of the amplifier may be adjusted so that 
the trigger is operated when the required 
limiting value of strain is reached. 
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In the trigger circuit two triodes are arranged 
so that if the first is conducting the second is 
cut off. Application of a voltage to the grid 
of the first triode will change the state of the 
circuit to the alternative condition of stable 
equilibtium, in which the first triode is cut off 
and the second conducting. A rectifier circuit 
is incorporated to make it impossible to reset 
the trigger except by the operation of a manual 
switch. 

An output stage follows the trigger circuit to 
provide sufficient current for operating a Post 
Office type relay, which is used in the present 
instance to operate a red warning lamp on the 
front panel and to provide the control of the 
motor circuit. A photograph showing an 
internal view of the equipment is reproduced 
herewith, 

Calibration may be carried out by means of a 
resistance attenuator incorporated in the 
amplifier so that the trigger circuit operates 
when the strain on the member exceeds the 
normal working strain by a given factor. 
The equipment illustrated has facilities for 
setting this factor to 1-2, 2, 3 or 4 times the 
normal working strain. Alternatively, the 
calibration may be carried out so that the 
trigger will operate when any given strain is 
exceeded. 

Two important advantages claimed for the 
strain-actuated electronic trigger are its great 
sensitivity and the very short duration of 
strain required. The particular model described 
will work reliably when an increasé in strain 
of 5 parts in 10’ is applied. This corresponds 
to a stress in steel of 15 lb per square inch, and 
it is stated that the sensitivity could be increased 
still further if desired by modifications to the 
circuit. 

Since the trigger circuit is an electronic 
device, the time taken to operate it is very 
much smaller than for an equivalent electro- 
mechanical device, since there are no moving 
parts involved. Only a short duration of strain 
—for example, one millisecond—is required to 
operate the trigger circuit and thereafter the 
trigger will remain in its tripped position until 
reset manually. 

It is believed that this equipment has a wide 
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range of uses as it may be applied to any 
system where strain must not exceed a closely 
defined limiting value. 


ce weeny 


ENNERDALE WATER Pxian.—Approval has been 
given by the Whitehaven Council to a revised 
scheme for extracting more water from Ennerdale 
Water, Cumberland. It is stated that under this 
scheme 4,000,000 gallons daily will become available 
for Whitehaven and 1,250,000 gallons for the 
Ennerdale rural area, with a daily reserve for 
development purposes of 3,750,000 gallons. Two 
covered reservoirs are to be constructed at Summer 
Grove and Sandwith, but the lake level will not be 
raised and the Anglers’ Hotel will remain. The 
original Ennerdale scheme, which was opposed at a 


public inquiry, involved raising the level of the lake 
and demolishing the hotel. 
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Some Operating Experiences 
with High-Pressure Steam 
Power Plant* 


By W. N. C. CLINCH, M.1.E.E.f 
No. Il—(Continued from page 467, November 5th) 


OPERATING PERFORMANCE 


Brimsdown ‘“ A.”——The Brimsdown ‘ A”’ 
plant first went into full commission with both 
Loeffler boilers steaming on December 13, 1938. 

Although efficiencies in excess of 30 per cent 
were logged occasionally and the plant proved 
itself to be capable of its designed performance 
at economic rating, this level of performance 
was dependent upon full boiler availability, 
since no spare boiler unit was provided. Severe 
low-temperature deposits of a corrosive nature 
were experienced in the boiler plant at an early 
stage ; these resulted in choking and corrosion 
of air preheater elements and frequent boilez 
outages for cleaning or replacement. 

The optimum year’s run between annual 
overhauls is shown graphically in Fig. 3. Over 
the period, 179,559,600 units were generated 
at an average thermal efficiency of 26-87 per 
cent. The weekly efficiency figures and corres- 
ponding load factor are plotted, and their 
correlation is of interest. During no complete 
week did the average load factor approach the 
normal economic rating. Nevertheless, on 


the occasions when 60 per cent rating was 


reached, the plant efficiency closely approached 
or surpassed the figure of 29 per cent. Weeks 
showing average load factors below 50 per 
cent are, however, all too frequent, for the 
reasons mentioned. The plotted figures include 
the performance of the low-pressure boilers, 
which were steamed during periods of outage 
of one of the Loeffler boilers. Not only is 
their lower efficiency reflected in the figures, 
but also the turbine-room efficiency is adversely 
affected during such periods by operation at 
fixed intermediate-pressure and reduced steam- 
temperature at condensing turbine inlet. 

The incidence of war militated against the 
achievement of performance at both “A” 
station and ““B” station plants. Contact 
with the Czechoslovakian designers of the 
Loeffler plant was lost during the “ teething- 
trouble ” stage, and war conditions prevented 
the selection of suitable coals during the 
experimental stages, while demanding output 
at the expense of efficiency as the national 
plant shortage became increasingly felt. 

Brimsdown ‘“‘ B.”—The last factor operated 
to the detriment of the performance of the 
““B” station plant, which was even more 
closely allied to the low-pressure boilers exist- 
ing at that station and readily operable as a 
mixed-pressure unit. By reason of war delays, 
the first Loeffler boiler at that station was 
commissioned some months before the second 
unit was complete and a considerable period 
after the condensing set had become available. 
It was not until August, 1943, that the first 
Loeffler boiler became available, its delay being 
in the main due to modifications to air preheater 
arrangements dictated by experience at “A” 
station. The high-pressure plant was accord- 
ingly commissioned but operated continuously, 
from the outset, as a mixed-pressure unit. 
Early operation brought to light a discrepancy 
in heating surface distribution between con- 
vection superheater. and flue-gas reheater, 
necessitating redesign of these components. 
Modifications were immediately put in hand in 
the second Loeffler boiler, but load require- 
ments did not permit the withdrawal from 
service of the first boiler until September, 
1945, the second having been commissioned one 
month earlier. In January, 1946, both boilers 
became available in the modified condition, 
and from that date only has the combined 
plant operated under variable intermediate- 
pressure conditions up to the design capacity. 

During the short period of tandem opera- 
tion isolated from the low-pressure system in 
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the calendar year. 1945, the plant generated 
60,365,700 units at an overall thermal effi- 
ciency of 28-13 per cent, although the running 
plant load factor averaged as low a figure as 
37-9 per cent. 

Although air heater corrosion troubles have 
not been experienced in the same degree of 
severity at this station, boiler availability 
has again been the principal factor militating 
against maintained good performance, as in 
this installation also spare boiler capacity is 
not provided, and in consequence boiler outage 
for’ cleaning or air-preheater element washing 
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In the calendar year 1945, the station gener- 
ated 195,150,810 units at an average thermal 
efficiency of 26-53 per cent on the basis of 
units generated, corresponding to 24-57 on 
the ‘‘sent-out”’ basis. On this performance 
the station ranked highest in thermal efficiency 
in the group of stations generating between 
100 and 200 million units per annum in the 
Electricity Commissioners’ annual tabulation. 
This published figure includes, however, the 
performance of a 12,500-kW set operating at 
200 Ib per square inch pressure. The high- 
pressure plant alone generated 185,940,330 
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overall thermal efficiency in south-east England, 
with figures of 28:22 and 28-58 per cent 
respectively. The corresponding “gent. 
out” figures were, respectively, 26°40 and 
26-88 per cent. 

(The author then described various “ teeth. 
ing” troubles and operating difficulties with 
the boilers, including heating surface «i posits, 
tube failures, corrosion in evaporator ‘lrums, 
and feed-water treatment. ] 


TuRBO-ALTERNATOR PLANT 
A summary of test results from the rims. 


down “A” machine and the two Willesden 

Taste I¥.—Turbine Test Results machines is given in Table II, which offers an 

Brimsdown “* A”? Power Station interesting comparison with the theoretical 

—_—_——— — Sonera ae ——— emma: Ae es en a ns —— figures shown in Table I and shows that in 
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practice the 1300 Ib per square inch non- 
reheat cycle does achieve the slightly higher 
thermal efficiency anticipated. 

All four turbine plants have, however, 
demonstrated that the economic advantages 
theoretically available from the use of high 
| | steam-pressures and temperatures are obtain- 
able in practice and mark a notable advance in 

= = British steam power plant design and con- 
28-7 98-5 struction in this respect. 
340 360 It was to be expected that the steam con- 

25,600 32,000 ditions, and in particular the temperatures 
October 16, Ocsebiat 16: March 26, March 28, employed, would introduce problems in opera- 

1947 | 1947 1946 tion, not all of which could be foreseen and 

: - a provided for in the design stages. In practice, 
the starting-up and shutting-down of the high- 
pressure turbines, and still more so a restart 
after a comparatively brief shut-down, have 
proved to be somewhat delicate operations. 

The rotor in each case is liable to much 
more rapid changes in temperature than the 
cylinder and differential expansions must be 
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involves reversion to mixed-pressure operation 
or reduction of load to less than half capacity. 

During 1946, 199,337,100 units were gener- 
ated at a load factor of 37-9 per cent, with an 
overall thermal efficiency of 27-29 per cent. 
The corresponding figures in 1947 were 
180,789,200 units generated, load factor 34-4 
per cent, and overall thermal efficiency 26-97 
per cent. These figures are disappointing and 
comprehensive tests on boiler and turbine 
plant are being undertaken. In neither year 
has the average running plant load factor been 
higher than 48 per cent, which figure is an 
indication of the restriction placed on the 
plant by boiler availability. 

Willesden.—No. 2 (English Electric) machine 
at Willesden was the first high-pressure unit 
to be commissioned at this station, being placed 
on load in July, 1943, in conjunction with one 
boiler of the forced-circulation type. The set 
operated initially at half capacity pending the 
commissioning of the second boiler in May, 
1944. Meanwhile, No. 1 (Metropolitan-Vickers) 
machine had been placed in service in January 
of the latter year, in conjunction with the 
first natural-circulation boiler, and was com- 
missioned up to full load in August, when the 
second boiler became available. 


units at an average thermal efficiency of 27-42 
per cent. The load factor averaged 33-17 
per cent. 

The corresponding figures for 1946 were 
228,539,170 units generated at an overall 
thermal efficiency of 27-12 per cent, the load 
factor being 40-76 per cent. 

Week-to-week operating results, for the year 
July, 1945, to June, 1946, inclusive, are shown 
in Fig. 4: in general, higher plant-load factors 
were maintained. The period includes three 
weeks’ operation during December, 1945, when 
the figure of 29 per cent was reached or sur- 
passed. Over the year, the overall thermal 
efficiency averaged 27-5 per cent at an average 
running plant load factor of 65-4 per cent. 

Output from the station during 1947 was 
restricted by reason of the outage, for a period 
of one of the main sets—for rewinding the 
alternator rotor. Nevertheless, the overall 
thermal efficiency recorded for the year repre- 
sents the best annual performance to date, 
195,565,800 units being generated at an effi- 
ciency of 27-67 per cent, corresponding to 
25-79 per cent on the 182,307,309 units sent 
out. 

For the months of March and April, 1947, 
the station ranked first in order of merit of 


more closely watched than in normal steam 
plants. Three of the four machines have 
provision for cylinder heating, steam channels 
being formed in the flanges of the horizontal 
joint, and this facility, in conjunction with 
normal gland-steam admission, gives a measure 
of control of the relative axial expansion of 
rotor and cylinder. 

The pioneer plant at Brimsdown “A” 
was not equipped with barring gear in the first 
instance. Experience has proved this to be 
essential to plant of this description and the 
gear was specified for the three subsequent 
machines. Similarly, for the pilot plant 
eccentricity gauges for observing rotor deflec- 
tion during starting-up were not originally 
provided: nor was there any ready means 
of observing differential axial expansion. 

No difficulty was experienced in operating 
this machine during the first twenty-one months 
of its service, normal procedure in starting-up 
being to motor the high-pressure set from the 
low-pressure machine, while bringing the 
Loeffler boilers up to pressure and temperature, 
heating steam being admitted at the exhaust 
end of the high-pressure turbine to ensure even 
expansion. Early in October, 1940, it was 
necessary to shut down the machine for 4 
short period to attend to a minor maintenance 
repair and, as the boiler plant was available 
at working conditions, the attempt was made 
to restart the machine as one tandem unit. 
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qThe machine ran up to a speed of 1200 r.p.m. 
with no sign of difficulty, but at 1600 r.p.m. 
gvere vibration developed and the set was 
immediately shut down, the rate of slowing 
jown suggesting that a heavy rub had occurred. 
On examination, after opening up, this proved 
0 be the case, the spindle having a permanent 
defection. In this instance the cause of the 
gindle deflection was diagnosed to have been 
its slightly bent condition before starting, due 
io unequal cooling during the short shut-down 
eriod in the absence of barring facilities, 
resulting in @ permanent deflection as the 
critical speed was approached, with conse- 
quent severe vibration and damage. 

As a result of this incident, eccentricity 
gauges of a mechanical type were fitted, 
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—_—— Thermal efficiency based on units generated 
(average 27-5 per cent). 

--4---- Running plant load factor. Units generated 
255,974,860; ave: load on turbines 
20,927kW at a running plant load factor 
of 65-4 per cent. 


Fig, 4— Willesden Power Station High-Pressure Plant 
Performance 


mabling the spindle’s ‘ out-of-truth” to be 
observed within 1/i999in, and these gauges 
have proved to be of considerable usefulness, 
giving a readable indication of eccentricity at 
speeds appreciably higher than would be 
expected, in fact up to the region of the critical 
range. Optical devices of a temporary charac - 
ter were also fitted to all machines to enable 
close observation of relative axial expansion 
of cylinder and rotor to be made during the 
heating-up and starting periods. Neverthe- 
less, each one of the four high-pressure turbine 
rotors has in turn suffered damage from simi- 
lar causes, in some cases on more than one 
occasion the starting-up process proving to 
be a most delicate operation even under the 
closest supervision. The Willesden machines 
being constructed as single-shaft tandem units 
the facility of motoring the high-pressure 
turbine, as is possible with both the Brimsdown 
units, does not exist, and extreme care must be 
exercised both in starting and stopping these 
sets. 

Experience has thus shown the need, not 
oly for extremely sensitive indication of 
radial eccentricity and axial differential expan- 
sion, but for recording instruments also, and 
electrical supervisory control equipment is 
at present in course of installation in conjunc- 
tion with all four machines. This equipment is, 
in fact, coming to be regarded as a standard 
requirement for all high-pressure, high-tem- 
perature turbine plants, particularly where 
two-shift operation is envisaged. A full descrip- 
tion of the a atus has been published in 
the Metropolitan-Vickers Gazette (1946). 

The value of this equipment is expected to 
be shown by the continuous record afforded 
of conditions during the starting and stopping 
procedure, giving the turbine driver a constant 
visual picture of the relative positions of stator 
and rotor and of the state of the shaft, so that 
the effects of manipulation of valves con- 
trolling steam to the joint-warming connec- 
tions and to the shaft glands can be immediately 
observed, and the timing of speed increases 
determined without risk of damage. 

Although the specifications of the three 
later high-pressure turbine plants, subsequent 
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to the pilot plant at “A” station, required 
them to be capable of satisfactory two-shift 
operation, their sensitivity in starting and 
stopping has limited such operation hitherto. 
This disadvantage must be overcome if high- 
pressure plant is to establish its usefulness in 
general power-station practice, and the deve- 
lopment of supervisory gear is a useful step 
towards this end. In this connection, future 
experience may determine new procedure in 
boiler operation. 


CONCLUSIONS 


In the calendar year 1947 the high-pressure 
plants described generated 54 per cent of the 
company’s total output at an overall thermal 
efficiency of 27-13 per cent. In comparison 
with the level of performance of the pre-war 
low-pressure plant, an economy of 74,000 tons 
of coal in the year was effected. This contri- 
bution to the national economy, at the present 
time, itself justified the enterprise. The annual 
saving in overall costs of production was 
£295,000, inclusive of capital charges, so that 
general financial considerations also justify 
employment of the high-pressure cycles. 

The outbreak of war so soon after the com- 
missioning of the pilot plant, and when the 
subsequent plants were in their early stages 
of manufacture, was unfortunate for the reasons 
given, and because it reduced the number of 
personnel, both on the company’s and the manu- 
facturers’ staffs, available to investigate the 
numerous initial problems as closely as their 
nature warranted. Lack of free choice in the 
purchase of coal also impeded research into the 
combustion problem, which has been the prin- 
cipal difficulty in operating the original Loeffler 
boilers. 

Experience suggests that the Loeffler boiler 
is more suitably adapted to pulverised fuel 
than to stoker firing. With either form of 
firing, however, and with the additional com- 
plication of the reheater necessitated by the 
adoption of the 1900 Ib per square inch, 930 
deg. Fah. cycle, it is rather difficult to design 
a boiler of this type to yield a suitable furnace 
exit gas temperature; possibly a modification 
to the boiler circulating system to overcome 
this difficulty would improve the design: 
the by-passing of a certain proportion of the 
steam from the radiant superheater outlet to 
the evaporator-drum heating nozzles could 
readily be effected. In respect of operational 
safety and effective and close control of steam 
temperature, this boiler has considerable ad- 
vaniages in high-pressure and temperature 
operation. 

The quoted performance figures show, how- 
ever, that the 1300 lb per square inch, 950 
deg. Fah. cycle yields equal or superior economy 
in operation, which, with the absence of the 
complication of steam reheating, commends 
this cycle as the optimum at the present state 
of development. The first venture at this 
pressure should preferably have been made in 
units of at least 5|0MW or 60MW, enabling more 
economical blade heights to be adopted, but 
space limitations at the Willesden station 


limited the experiment to units of 32MW ~ 


capacity. 

For general power station utility, however, 
it is essential that satisfactory two-shift opera- 
tion be achieved and, while hitherto neither 
cycle has shown itself to be readily adaptable 
to such operation, the 1300 Ib per square inch 
cycle is the more promising. The Loeffler 
boiler certainly presents difficulties in this 
connection, because banking of such units 
would appear to be impracticable. The success. 
ful development of supervisory control devices 
for the turbine plant will assist towards the 
desired end, but other measures, to safeguard 
machines against uneven cooling during shut- 
down periods of short duration, are indicated : 
a Continental firm’s practice of inserting 
electrical heating elements in suitable locations 
in the lower portion of the turbine cylinder is 
of interest. Embedded thermocouples in the 
cylinder metal, giving an indication of the 
correlation of metal and steam temperature 
during the starting-up period, is another 

ted development. The accounts (Com- 


sugges 
bustion, 1947) of the methods employed at the 
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Waterside station of the Consolidated Edison 
Company of New York indicate that a solution 
of the problem is within reach so far as the 
turbine is concerned. 

It follows that boiler design for high pressures 
must permit rapid raising to pressure from a 
banked condition, with reliable and accurate 
superheat control during the process. Self- 
draining superheaters are an essential require- 
ment to this end, and the ideal system of steam 
temperature control in natural-circulation super- 
heaters has yet to be developed. 

Boiler availability is the key to improved 
efficiency at high steam-pressures, as indeed, 
at all steam conditions. The prevention of 
high and low-temperature deposits is undoub- 
tedly the crux of this problem and the researches 
of the Boiler Availability Committee and of the 
British Coal Utilisation Research Association 
yield a scientific understanding of the factors 
involved. The company’s experience suggests 
that the adoption of generous boiler ratings, 
affording ample continuous maximum output 
capacity, is the first essential, with attention in 
the design stages to such practical points as 
ready access, facilities for cleaning external 
heating surfaces, and a careful planning and 
lay-out of soot-blower equipment. Furnace 
design should be such as to afford a gas outlet 
temperature before entering the convection 
surfaces well below the ash-fusion temperature. 

The achievement of availability from the 
boiler plant comparable with that of the 
turbine permits the next logical step towards 
the attainment of high thermal efficiency in 
operation, namely, the adoption of the ‘unit 
system, each turbo-alternator being served 
by its associated boiler with no interconnection 
of the steam or condensate circuits. This implies 
large boiler units and would appear necessarily 
to entail pulverised-fuel firing for power station 
practice. The elimination of the grit nuisance, 
associated with this form of firing, can be said 
to have been achieved by the electrostatic 
precipitator and by other mechanical types 
of separator recently developed. Disposal of 
the fine dust remains a problem, and recent 
researches into the uses of the dust for various 
industrial processes hold promise of a successful 
outcome. 

Steam-power-plant engineering is to-day 
meeting the competition of the gas turbine, 
apart from other developments foreshadowed 
in the not distant future. Thermal efficiencies 
of the order of 20-25 per cent can no longer 
be regarded as satisfactory competitively or 
in the wider interests of economy in national 
and world coal-resources. The experience 
gained in combatting the problems which have 
attended the pioneer ventures described in 
this paper has contributed not only to high- 
pressure power generation but to mechanical 
engineering in general. The results achieved 
are felt to have fully justified the initial ven- 
tures and to have advanced the technique of 
the use of high-steam pressures and tempera- 
tures through an important stage towards 
its successful general application. 
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Industrial and Labour Notes 


Wage Rates and Working Hours 


Changes in rates of wages reported to 
the Ministry of Labour as having come into 
effect during the month of September resulted 
in an aggregate increase of approximately 
£60,000 a week in the full-time wages of about 
270,000 workpeople. In addition, a number of 
workpeople had their hourly rates increased so 
as to give approximatély the same wages as 
before for a shorter working week. At the same 
time, owing to arrangements under which 
wages fluctuate according to movements in the 
retail price index, there was a decrease during 
September in the wages of about 204,000 work- 
people amounting to approximately £16,000 a 
week. Among those involved in this decrease 
were workers in some sections of the iron 4nd 
steel industry, and in iron ore mining and lime- 
stone quarrying in certain districts. The 
Ministry estimates that in the first nine months 
of this year the weekly wages of 4,960,500 
people were increased by £1,242,500. 

The changes in normal hours of labour 
reported to have come into operation in Sep- 
tember resulted in an average reduction of 
three hours a week for about 303,000 workers. 
In the first nine months of 1948 it is estimated 
that, on the average, 604,000 workers had their 
normal week reduced by about three hours. 


The Anglo-American Council on Pro- 
ductivity 
The first series of meetings of the 
Anglo-American Council on Productivity has 
now been concluded, and at the end of last 
week the council issued a report on the matters 
which have been under discussion. In addition 
to the meetings which have been taking place 
in London, opportunity has been provided for 
the American members of the council to visit 
several establishments in various industries 
throughout Great Britain. 

In its report, the council observes that indus- 
trial productivity is based upon a diversity 
of elements, one factor being the more extensive 
use of industrial power and the consequent 
increase in the productive capacity of the 
individual worker through greater mechanisa- 
tion. A rising trend of mechanisation and 
utilisation of power is essential to a British 
economy of expanding scope and magnitude, 
the report says, and despite the present limi- 
tations, every possible measure should be taken 
by both industrial management and the Govern- 
ment not merely to maintain the existing level 
of mechanisation, but also to increase the 
power and modern tools available to British 
workers. In the short term, however, it is 
suggested that improvement must come about 
through the most effective use of manpower 
as well as the facilities at hand. The council 
urges that constant and enthusiastic vigilance 
is necessary on the part of management to 
keep abreast with, and to apply, the best prac- 
tices and most modern methods. The convic- 
tion is expressed in the report that once the 
talents and resourcefulness of the British 
people and the potential of the British indus- 
trial machine have been concentrated upon 
increasing productivity, British and European 
economic recovery will be greatly accelerated. 
To increase productivity, however, in the 
United Kingdom or any country, requires 
clear thinking, continued hard work, and com- 
petent leadership in management and labour. 

Immediate steps which the council has 
taken in the attempt to throw a spotlight on 
matters which can bring the greatest measure 
of benefit include the establishment of five 
sub-committees to carry out in detail certain 
specific suggestions. The first of these sub- 
committees will deal with plant visits and 
exchange of production techniques, and one 
of its functions will be to arrange for a series 


of plant visits by British employees from all 
levels of production to appropriate factories 
in the U.S.A. The British members of the 
council, it should be added, will welcome 
reciprocal visits from representatives of manage- 
ment and labour from American industry. 
Other sub-committees will examine the main- 
tenance of productive plant and power in 
particular British industries ; the relative levels 
of productivity prevailing in the United King- 
dom and the U.S.A.; specialisation in indus- 
trial production; and matters relating to the 
wider exchange of economic information. 

The report, which is naturally of a prelim- 
inary nature, endeavours to show the course 
of action which the council desires to put in 
hand immediately. There are several points, 
in addition to those referred to above, which 
have emerged during the first meeting of the 
council and which will receive the attention 
of the British and American sections separately, 
among them being joint consultation in indus- 
try and the effect of controls and restrictive 
practices upon productivity. In view of the 
importance placed by the council on the sub- 
ject-matter still to be considered, it is intended 
to hold the next meeting in the U.S.A. early in 
1949. 


The T.U.C. Report or Productivity 


The Trades Union Congress has now 
circulated to executive members of affiliated 
unions a memorandum drawn up by its general 
council as a basis for discussion at the special 
conference on productivity, which is to take 
place in London on November 18th. The 
purpose of this conference, it may be recalled, 
is to consider how the level of productivity of 
British industry can be raised. 

The question of productivity, the memo- 
randum affirms, is not one which is the concern 
only of those in productive industry, and a 
plea is made that in all industry, commerce 
and services, the greatest possible efficiency 
and real economy in manpower should be 
exercised. One section of the memorandum 
is therefore devoted to the subject of man- 
power, it being stated that uneconomic and 
wasteful use of labour is a factor impeding 
maximum production. Yet there are instances 
of under employment in certain industries, 
presenting a difficult problem for union execu- 
tives. Its solution, says the memorandum, 
may possibly mean the transfer of membership 
and the adoption of measures which may not 
be universally popular. The T.U.C. general 
council feels, however, that if union executives 
become aware of under-employment in their 
industries, either because of shortage of ma- 
terials or other reasons, the problem must be 
tackled if a policy of full employment and 
maximum production is to succeed. 


The memorandum also makes some com- 
ments on restrictive practices, saying that 
**in so far as the problem exists, both sides of 
industry are involved.” The problem, the T.U.C. 
states, is not one which can be satisfactorily 
dealt with in an atmosphere of recrimination ; 
it requires careful examination both by union 
executives and management from the stand- 
point of its impact upon productivity. Prob- 
lems involving traditional policy originally 
designed for the protection of certain classes 
of labour should be examined, the T.U.C. 
urges, in the light of the present full employ- 
ment policy, and particularly of the loss of 
production and employment pending a settle- 
ment of any demarcation disputes which 
arise. 

Other matters dealt with in the memo- 
randum are joint consultation and training. 
In advocating training of shop stewards, the 
T.U.C. says that too often it is the practice 
to allow shop stewards to be appointed and 


then to leave them “ pretty much to their own 
devices.””’ One unfortunate result of this, 
it is suggested, is that some shop stwwards 
taking a wrong view of their duties, are tompted 
to misuse their powers. The general coungil 
therefore reminds union executives that the 
training of shop stewards in the elements of pro. 
duction and costing, industrial relations, repre. 
sentation of the workers and relations of wor. 
kers and management are questions to which 
the unions must now address themselves with 
energy and determination. 


Relaxation of Controls 


Replies made last week by the Pregi. 
dent of the Board of Trade and the Minister 
of Supply to Parliamentary questions gaye 
details of the relaxation of controls affecting 
various goods and machinery. The statement 
by the President of the Board of Trade, Mr. 
Harold Wilson, referred to the investigation 
of controls which had been made by a working 
party under the chairmanship of Mr. Laurence 
Merriam. The list of relaxations includes 
certain chemicals and a wide range of consumer 
goods, the manufacture of which will now be 
permitted without licence. The net effect of 
the changes, Mr. Wilson said, would be to 
eliminate the issue by his department of 
approximately 200,000 licences or permits 
& year. 

The statement by the Minister of Supply, 
Mr. Strauss, dealt with the revocation of the 
Wireless Receivers and Radiogramophones 
Order, 1947, and with the release from control 
of most of the products covered by the Machi- 
nery, Plant and Appliances (General) Orders. 
These last-named relaxations, it was added, 
would become effective on December Ist. 
The list includes food processing machinery, 
textile machinery, paper making and printing 
machinery, steam generating plant, rubber 
working plant, mining and quarrying plant, 
electric lamp-making machinery, water distil- 
lation plant, furnaces, conveyors and elevators, 
foundry plant, and many items of miscellaneous 
machinery. The Minister said that the statu- 
tory control over these items was being removed 
on the assurance that the industries concerned 
would continue, without a licensing system, 
to comply with the Government’s policy in 
the distribution of their output between the 
home and export markets. 


Trade Disputes 


The Ministry of Labour has issued 
this week some statistics about industrial 
disputes in Great Britain during September. 
They show that there were 103 stoppages 
of work through disputes reported as beginning 
in September, and that thirteen other stoppages, 
which had started earlier, were still in progress 
at some time during the month. Altogether, 
these 116 stoppages involved, during Septem- 
ber, 14,500 people and caused an aggregate loss 
of 42,000 working days. In August, stoppages 
of work through disputes involved 34,400 
people and resulted in 123,000 working days 
being lost. Of the stoppages in progress in Sep- 
tember, seventy-two occurred in the coal-mining 
industry, involving 9400 workpeople and causing 
a loss of 23,000 working days. In the metal, 
engineering and shipbuilding industries there 
were twenty-two stoppages, which affected 
2600 workers and resulted in 14,000 working 
days being lost. 

In the first nine months of this year, the 
stoppages of work through industrial disputes 
numbered 1383, which affected 367,800 work- 
people, and resulted in an aggregate loss of 
1,772,000 working days. In the corresponding 
period of 1947 there were 1280 stoppages 
through disputes, by which 493,400 people 
were affected, and 1,964,000 working days were 
lost. 
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Nov. 12, 1948 


French Engineering News 
(From our French Oorrespondent) 


Italy is to supply France with 1000 trucks 
within six months from January 1, 1949. This 
is in addition to an order for 4500 trucks for 
the German railways, placed with Italy within 
the framework of the Marshall Plan. 

* * * 


New prices for coal, about 16 per cent higher, 
have now been published by the Government. 
A reduction of about 4 per cent was applied 
last July, and it is expected that the final 
increase Will be just over 20 per cent. There is 
a possibility, however, that increases in salaries 
and transport costs may add a further 5 per 
cent. The Steel Products Syndicate has not 
yet issued new prices, but it is evident that 
similar increases will be made. Steel deliveries 
from factories have been very meagre, but now 
that the new prices are known it is thought 
they will increase. Delays are still long, 
amounting to between three months and one 
year for steel beams, five to six months for 
sheet metal, about a year for medium plate, 
and the same period for plate up to 7 or 8mm 
thick. 

*” * + 

The twenty-fifth International Mechanised 
Agriculture Exhibition has been held at Senlis 
(Oise). The Minister of Agriculture expressed 
himself in favour of making agriculture a 
geat national industry and congratulated 
foreign and French constructors on their 
achievements. This exhibition was the first 
to be held since the Liberation and progress 
made over ten years could be measured. A 
wide range of tractors and motorised imple- 
ments from 5 h.p. to 120 h.p. was shown. In 
addition to crawler tractors and wheeled models 
there were special tractors for use in narrow 
vineyards, a particularly French problem. 
Hydraulic lifting was shown in an increasing 
number of tractors. 

* * ~ 


An important sugar factory has been in- 
stalled by the Fives-Lille Company in the 
town of Matozinho (Brazil), and has recently 
been opened. A contract has also been made 
for the installation of an oil refinery at Para, 
which should be in service in eighteen months. 
French industry is also to supply ninety loco- 
motives to the Brazilian Government, pur- 
chased with credits frozen in France. 


* * * 


Owing to the dislocation caused by the 
strikes, the S.N.C.F. has introduced a “ dis- 
tress’? plan, which consists of a considerable 
reduction in the number of passenger trains in 
service. The cancellations have resulted in 
certain bottlenecks, particularly at peak hours 
on suburban lines. The plan, together with 
the absence of heating on trains, is enabling 
the stock of coal to be spread over. This 
amounted to 715,000 tons on October 20th, 
representing thirty-five days’ average con- 
sumption. The seasonal reduction of 8 per 
cent in passenger traffic has been increased to 
a 20 per cent reduction by this plan, but since 
passenger traffic accounts for only about one- 
third of total coal consumption by the rail- 
ways, the actual fuel economy realised is only 
about 7 per cent. 

* * * 


The world’s first train to run on rubber 
tyres was used on the line from Paris to 
Chalons-sur-Marne for the first time on October 
4th. Running at 122km an hour, very little 
vibration was felt and almost all noise obviated. 
The train, which will run between Paris and 
Strasbourg, is very modern. The two-bogie 
carriages are equipped with ten wheels to each 
bogie, with tyres inflated to a pressure of 
l0kg/em*. The weight of the carriages has 
been reduced by more than 50 per cent by the 
use of stainless steel. Carriages have a central 
corridor and are illuminated by fluorescent 
tubes. The puncturing of a tyre is automatically 
shown by a luminous sign to the train driver 
and, should such an occurrence take place at 
whatever speed the train is travelling, there is 
said to be no danger. 





THE ENGINEER 










Notes and Memoranda 


Rail and Road 


British Transport Recerts.—In the four- 
week period ended September 5th, traffic receipts 
of British Railways amounted to £27,282,000. 
London Transport road and rail traffic receipts in 
the same period totalled £4,558,000. 


SwepisHh Execrric “Ram Buvus.”—The first 
example of a new electric rail bus, built by Svenska 
Jarnvagsverkstaéderna, has been demonstrated in 
Sweden. The vehicle has seating accommodation 
for forty-eight rs and, it is claimed, can 
reach a speed of 54 m.p.h. The speed is regulated 
by a high-voltage control system, which, it is 
stated, eliminates jerk when starting. 

Lonpon Mriptanp’s Historic ENGINE NAMEs.— 
Historic locomotive names have been chosen for 
eight of the 4-6-0 “ Patriot ” class locomotives of 
the London Midland Region of British Railways. 
The locomotives are being converted at Crewe 
works to take the 2A taper boiler, and the first of 
them recently left the works with the name 
‘** Planet.’’ Names chosen for the other seven loco- 
motives are “ Vulcan,” “Goliath,” “Courier,” 
‘** Velocipede,” ‘‘ Champion,” “‘ Dragon,” “ Harle- 
quin.”’ These names have been ially chosen for 
their long association with the former L.M.S. and 
its constituents, the first employment of the names 
in some cases going as far back as the Liverpool and 
Manchester and Grand Junction Railways. 

Evectric LocoMoTIvVE FoR SOUTHERN REGION.— 
A new electric locomotive, “ No. 20003,” is now 
undergoing trials and will shortly go into service on 
the Southern Region of British Railways. Although 
incorporating several improvements, it is similar in 
design to the two locomotives of this type built 
during the war years for hauling heavy freight 
trains between London and the South Coast. The 
new locomotive can be used for both passenger and 
freight services over the electrified lines, and is 
capable of hauling passenger trains up to a speed of 
75 m.p.h. and goods trains of 1000 tons in weight. 
It can operate continuously for several days and 


nights. The weight of the engine is 105 tons; it 
is 58ft 3in in length over buffers and has a maximum 
tractive effort of 45,000 Ib. 

Air and Water 


‘“* Vamprres ” For Inp1A.—On the last stage of a 
6000-mile delivery flight from England to India 
three ‘‘ Vampires” for the Government of India 
covered the 960 miles from Sharjah to Khambalia 
non-stop. This, de Havilland Aircraft Company, 
Ltd., claims, is a remarkable distance for fully 
operational single-engine jet fighters with normal 
tankage and equipment as supplied to the Royal 
Air Force. 

MemoriAt TO Robert KronFetD.—The Royal 
Aeronautical Society states that since the accident 
in February last, in which Robert Kronfeld met 
his death, there has been a growing desire amongst 
those who knew bim and his work to pay tribute to 
his memory. Such tribute, it is suggested, could 
well take the form of a memorial fund to stimulate 
gliding and soaring in this country, as Kronfeld had 
been prominent as an exponent of the art of gliding 
and sosring flight for over twenty years. After 
service with the R.A.F. he became a consultant 
test pilot en in research on tailless types of 
aircraft, and was killed whilst carrying out critical 
tests of a tailless glider connected with the General 
Aircraft programme. It is proposed to create by 
public subscription a fund which will have for its 
main object the encouragement of the gliding and 
soaring movement as a tribute to his memory, and 
an appeal committee has been formed. Sub- 
scriptions may be sent to Mr. Lawrence Wingfield, 
c/o The Royal Aeronautical Society, 4, Hamilton 
Place, W.1, marked “ Kronfeld Memorial Fund.” 


Miscellanea 

Tue Late ‘Mr. F. W. CasnmorE.—We have 
learned with regret of the death of Mr. Frederick 
William Cashmore, which occurred at Streetly, 
Staffs, on November 5th. Mr. Cashmore, who was 
sixty-five, was chairman and managing director of 
John Cashmore, Ltd. 

Tue Iron AND STEEL ENGINEERS’ Group.—The 
Iron and Steel Institute announces that the eighth 
meeting of the Iron and Steel Engineers’ Group will 
be held at 4, Grosvenor Gardens, London, S.W.1, on 
Wednesday, November 24th, at 10.30 a.m. The 
papers to be presented for discussion are: 

‘ Specialised ge Stock for Iron and Steel 
Works,” by Mr. D. R. Brown and Mr. T. H. Stay- 
man; “ Ore Discharging,” by Mr. G. T. Shoosmith, 
and ‘“‘ Belt Conveyors, Bunkers and Chutes for Iron 
and Steel Works,” by Mr. J. Brimelow. 





Srup WELDING ror ALUMINIUM.—It is announced 
that Cyc-Arc, Ltd., Stelmar House, New North 
Road, London, W.1, has solved the problems asso- 
ciated with the welding of aluminium alloy studs to 
aluminium alloy plate of suitable characteristics. 
The process involves the use of the company’s own 
aluminium alloy studs, with the standard stud 
welding equipment which was developed for steel. 

“ K.M.” AtLoy.—In order to assist tool designers 
and engineers the Imperial Smelting Corporation, 
Ltd., 37, Dover Street, London, W.1, has published 
a booklet on the ““ KM ” zine alloy which has been 
developed for the manufacture of press-forming 
tools. The properties claimed for this alloy are that 
press tools and blanking dies can be produced more 
easily and cheaply than from ferrous materials 
without the use of highly skilled labour. The booklet 
describes the design and manufacture of dies and 
tools in “ KM ” alloy, and illustrates a number of 
typical applications. Jt is published by the cor- 
poration at 5s. net. 


WoRkLD ENGINEERING CONFERENCE.—The British 
Section of the World Engineering Conference has 
received notification from its headquarters in Paris 
that Unesco has granted it consultative status. 
The conference, thus recognised as the channel 
of international contact between engineers, will be 
entitled, subject to Article IV E of the Constitution 
of Unesco, to send observers to the general confer- 
ences of Unesco, and may be invited to participate 
in expert meetings or technical conferences and in 
advisory committees, on subjects falling within 
its field of interest and to work with Unesco in all 
such activities as the latter may consider to 
be mutually advantageous in carrying out its 
programme. 


Personal and Business 


Mr. G. H. Mies has been appointed assistant 
chief designer of Airspeed, Ltd. 

Mr. J. F. Sounami has been appointed manager 
of Stramit Boards, Ltd., Stowmarket, Suffolk. 


Mr. W. A. McNEI11, M.I.E.E., has been appointed 
chief switchgear engineer of the Brush Electrical 
Engineering Company, Ltd. 

Dr. D. A. TowneEenpD, Director-General of the 
British Coal Utilisation Research Association, has 
been installed as President of the Institute of Fuel. 


R. W. GREGORY AND PARTNERS, consulting 
engineers, of Newcastle-upon-Tyne, have taken 
Mr. F. E. Heppenstall, A.C.G.I., A.M.LE.E., into 
partnership. 

Mr. W. MAxFIetp states that, owing to the 
pressure of other duties, he is resigning at the end 
of the year from the secretaryship of the Sheet Metal 
Industries Association. 


Fotusarn Metats, Ltd., has changed its name to 
Follsain-Wycliffe Foundries, Ltd., consequent upon 
acquiring full control of Wycliffe Foundry and 
Engineering Company, Ltd. 

Cotonszt C. F. Hrrents, M.I. Mech. E., M.I.N.A., 
has been appointed chairman of the Pearson and 
Knowles Coal and Iron Company, Ltd., in succession 
to the late Sir Peter Rylands. 


ALFRED BuLLows AnD Sons, Ltd., announces 
that A. A. Jones and Shipman, Ltd., Leicester, is 
sole selling agent for the Bullows pneumatic com- 
pound table and pull-down jig fixtures. 


Mr. ArtrHur Poote, M.I. Mech. E., has recently 
retired from the position of consulting engineer of 
Davy and United Engineering Company, Ltd. He 
joined the staff of the company in 1906. 


Mr. F. N. Garsipg, A.M.I. Mech. E., has been 
appointed manager of the Leeds branch of James 
Howden and Co. (Land), Ltd. The address of the 
branch is 67-68, Bardon Chambers, Leeds, 


Lizut.-CoLonEt D. McMuuuEn, R.E., has been 
appointed an Inspecting Officer of Railways in the 
Ministry of Transport. He has recently been chief 
operating superintendent of the North-Western 
Railway (Pakistan). 

Fouisain-Wycurre Founpries, Ltd., and 
Varatio-Strateline Gears, Ltd., state that Mr. H. A. 
Billinghurst, Wemyss Lodge, Larbert, Stirlingshire, 
has been appointed their representative for the 
whole of Scotland in succession to the late Mr. John 
Knight. 

Tue ENGINEERING CENTRE announces that, on 
account of increasing technical inquiries and 
demands for stands, Mr. A. H. Beckwith has been 
appointed London manager. Mr. Beckwith’s 
address is 3, Dax Court, Sunbury, Middlesex 
(telephone, Sunbury 2384). 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meetiny is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 

To-day, Nov. 12th.—Crewe Brancu: The Crewe Arms 
Hotel, Crewe. ‘“‘ Variable-Speed A.C. Motors,”’ F. 
Thompson. 7 p.m. 

Mon., Nov. AY er NN Lonpon Brancu: St. 
Ermin’s Hotel, S.W.1. Brook Motors sound film, 
“Distinguished Company.” 6.40 p.m.—StrockPrort 
Brancu: White Lion Hotel, Underbank. “ Storage 
Batteries,” C. Worthy. 7.15 p.m. : 

Wed., Nov. 17th_-MancuesTeR Brancu: Engineers’ 
Club, Albert Square, Manchester. ‘‘ An Introduction 
to Refrigeration,” L. L. Emmett. 7 p.m. 

British Institute of Management 

T'ues., Nov. 16th.—Conway Hall, Red Lion Square, W.C. 1. 
“ The Staff College in Training for Management,”’ Noel 
F. Hall. 5.30 p.m. 

Derby Society of Engineers 

Mon., Nov. 15th.—School of Arts, Green Lane, Derby. 
“Electric Overhead Crane Practice,” John Baker. 
7.15 p.m. 





Diesel Engine Users Association 
Thurs., Nov. 18th.—Caxton Hall, Westminster, S.W.1. 
“Gas Turbines—An Introduction for the Prospective 
User,’ R. J. Welsh. 2.30 p.m. 


Hull Chemical and Engineering Society 
Tues., Nov. 23rd.—Church Institute, Albion Street, Hull. 
Film, “ Wheels Behind the Wheels.” 7.30 p.m. 


Incorporated Plant Engineers 

To-day, Nov. 12th.—Sourna Yorxs Brancu: Grand 
Hotel, Sheffield. Annual dinner. 

Tues., Nov. 16th—Gtascow Brancu: Engineering 
Centre, 351, Sauchiehall Street, Glasgow. ‘‘ Hydraulic 

ae may D. Love. 7 p.m. 

Wed., Nov. 17th—WesTERN CENTRE : 
Bristol. “ Weight Assessing,” W. R. Stevens. 

p-m. 

Thurs., Nov. 18th.—LivERPOOL anpD N. WaLEs BRANCH : 
Liverpool Engineering Society, 9, The Temple, Dale 
Street, Liverpool. “Diesel Engine Maintenance,” 
E. Hill. 7.30 p.m. 

Institute of British Foundrymen 

Sat., Nov, 13th.—NewcasttE Brancx: Neville Hall, 
Westgate Road, Newcastle-upon-Tyne. ‘‘ Steel Cast- 
ings,” 8. Finch. 6 p.m.—Soorrish Brancu: Royal 
Tech. College, Glasgow. “The Production of Grey Iron 
Castings,” presented by C. R. van der Ben and 
H. Haynes. 3p.m. 

Mon., Nov. 15th.—SHEFFIELD Brancx: Royal Victoria 
Hotel, Sheffield. ‘The Manufacture and Application 
of Water Turbines,” F. Williams. 7.30 p.m. 

Institute of Economic Engineering 

Fri., Nov. 19th.—St. Ermin’s Hotel, 8.W.1. “‘ Produc- 
tion Development in Southern Rhodesia,” Sir Miles 
Thomas. 7 p.m. 

Institute of Marine Engineers 

Fri., Nov. 19th.—Sir John Cass Tech. Institute, Jewry 
Street, Aldgate, E.C.3. ‘‘ Photo-Elasticity,” J. Ward. 
7 p.m. 


Grand Hote!, 
7.15 


Institute of Metals 
Tues., Nov. 16th.—SHe¥FFretp Locat Section : Sheffield 
Metallurgical Club, West Street, Sheffield. “‘ Plastic 
Working of Metals,” E. Orowan. 6.15 p.m. 


Institute of Navigation 
Fri., Nov. 19th.—Royal Geographical Society, 1, Kens- 
ington Gore, 8S.W.7. “‘ Magnetic Compass Problems : 
A Fresh Approach,” G. N. Harvey. 5 p.m. 


Institute of Road Transport Engineers 
Thurs., Nov. 18th.—Royal Society of Arts, John Adam 
Street, W.C.2. “‘ The Psychology of Diagnosis,” R. B. 
Daniell. 6.30 p.m. 


Institute of Transport 

To-day, Nov. 12th.Botton GRADUATE AND STUDENT 
Society: Corporation Transport Offices, Bolton. 
“‘ Transport in Retrospect and Prospect,’’ D. Halliwell. 
7 p.m.—East Miptanp Section : School of Transport, 
Derby. “Training the Transport Man,” L. Manton. 
6.30 p.m.—NorTH STAFFORDSHIRE GrouP: North 
Stafford Hotel, Stoke. ‘‘ Road Passenger Transport,” 
C. F. Klapper. 6.30 p.m.—NorTHERN SEcTION : 
Royal Turk’s Head Hotel, Newcastle. ‘‘ Marine In- 
surance,” A. H. Bellis. 7 p.m. 

Mon., Nov. 15th_—Jarvis Hall, Royal Institute of British 
Architects, 66, Portland Place, W.1. ‘“‘ Progress To- 
wards the Integration of Transport,” Sir Cyril 
Hurcomb. 5.30 p.m. 


Institute of Welding 

Thurs., Nov. 18th—N. Lonpon Brancn: The Poly- 
technic, Regent Street, W.1. “‘ Welding in Construc- 
tional Engineering,” O. Bondy. 7.30 p.m. 

Institutio.a of Civil Engineers 

Tues., Nov. 16th.—Great George Street, Westminster, 
S.W.1. “Meteorology in Relation to Airport Con- 
struction and Design,” D. A. Davies. 5.30 p.m.—NEw- 
CASTLE-UPON-TYNE AND District ASSOCIATION : 
North of England Institute of Mining and Mechanical 
Engineers, Westgate Road, Newcastle-upon-Tyne. 
“The Geology of Water Supply,” H. G. A. Hickling. 
6.15 p.m. 

Thurs., Nov. 18th.—Great George Street, Westminster, 
8.W.1. ‘Reconstruction of Le Havre Harbour,” 

M. Callet. 5.30 p.m. 
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T'ues., Nov. 23rd.—N.W. Association : Engineers’ Club, 
Albert Square, Manchester, 2. ‘‘ Town Planning and 
the Engineer,” F. O, Sibley, C. W. Isherw and 
E. Stone. 6.30 p.m. 


Institution of Electrical Engineers 

Mon., Nov. 15th.—Epvucation Discussion Crroze : 
Savoy Place, Victoria Embankment, W.C.2. Discussion 
on “ What Fundamental Principles Should be Illus- 
trated in Electrical Engineering Courses, and at What 
Stage Should They be Introduced ? ” opened by J. T. 
MacGregor-Morris. 6 p.m.—NorTH-EASTERN CENTRE, 
RapIo AND MEAsUREMENTs Grovur: King’s College, 
poet mg Pea sae" “To What Extent Does Dis- 
tortion Matter in the Transmission of Speech or Music,” 
P. P. Eckersley. 6.15 p.m. 

Tues., Nov, 16th.—MerasuREMENrs Section: Savoy 
Place, Victoria Embankment, W.C.2. Discussion on 
‘““Measurement of Telecommunications Efficiency,” 
opened by W. West. 5.30 p.m.—Norta MIDLAND 


Centre: Yorkshire Electricity Board, 1, Whitehall 
Road, Leeds, 1. “The Design of Contactors with 
Regard to Their Industrial Application,”’ B. Feldbauer. 


6.30 p.m. 

Wed., Nov. 17th.—Lonvon StuprEnts’ SEcTION : Visit to 
Johnson and Phillips, Ltd., Charlton. 2 p.m. 

Fri., Nov. 19th.—N.E. Centre, Stupents’ SEcTIon : 
King’s College, Newcastle-upon-Tyne. Two papers on 
the LE.E. Students’ visit to Switzerland. 7 p.m. 

Sat., Nov. 20th.—Lonpon StupeEnts’ Section : Visit to 
Watson and Son (Electromedical), Ltd, Wembley. 
9.45 a.m. 

Mon., Nov, 22nd.—Informal meeting. Savoy Place, Vic- 
toria Embankment, W.C.2. Discussion on ‘“‘ Single- 
Phase to Three-Phase Conversion Systems,”’ opened by 
A. N. D. Kerr. 5.30 p.m.—N.E. Centre: Neville 
Hall, Westgate Road, Farsley ea “ Some 
Projects Favourable to Direct-Current Transmission 
and the Role of the British Electrical Industry in Rela- 
tion Thereto,” F. J. Erroll and Lord Forrester. 
6.15 p.m. 

Tues., Nov. 23rd.—Rapio Section: Savoy Place, Vic- 
toria Embankment, W.C.2. “‘ Printed Circuits, Includ- 
ing Miniature Components and Sub-Miniature Valves,” 
J. E. Rhys-Jones. 5.30 p.m.—N. Miptanp CENTRE : 
Yorkshire Electricity rd, 1, Whitehall Road, 
Leeds, 1. Film, ‘Atomic Physics.” 6.30 p.m.— 
Scottish CENTRE: Royal Tech. College, George 
Street, Glasgow. “Standardisation of Switchgear,” 
D. E. Lambert and J. Christie. 7 p.m. 


Institution of Engineering Draughtsmen and Designers 
Fri., Nov. 19th.—17, Victoria Street, 8.W.1 “ Three- 
Dimensional Projection’ as Applied to Engineering 
Drawing,” W. E. Walters. 6.30 p.m. 
Institution of Engineers in Charge 
Tues., Nov. 16th.—Magnet House, Kingsway, W.C.2. 
“* Modern Ventilating Systems,” R. Holbech 6.15 p.m. 


Institution of Engineers and Shipbuilders in Scotland 

Tues., Nov. 16th.—39, Elmbank Crescent, Glasgow. 
‘““The Military Ports of Cairnryan and Faslane,”’ Sir 
Bruce G. White. 6.30 p.m. 


Institution of Heating and Ventilating Engineers 
Wed., Nov. 17th——Lonpon anp District AssociaTE 
MEMBERS AND GRADUATE SECTION: Gas Indust 

House, 1, Grosvenor Place, 8.W.1 ‘“‘ Automatic Oil 
Burners for Domestic Installations,” Louis A. Forni. 
_ 6.30 p.m. 
Institution of Locomotive Engineers 
Wed., Nov. 17th.—Institution of Mechanica] Engineers, 
Storey’s Gate, St. James’s Park,S.W.1. “‘ Historv of 
Southern Railway Locomotives to 1938,” C. S. Cocks. 
5.30 p.m. 
Institution of Mechanical Engineers 
To-day, Nov. 12th.—Arpiiep MecHanics’ Grovur: 
Storey’s Gate, St. James’s Park, S.W.l. ‘‘Com- 
ression Shock as in Turbine and Compressor Blade 
assages,” I. M. Davidson. 6 p.m. 
Fri., Nov. 19th.—Storey’s Gate, St. James’s Park, 8.W.1. 
“* Heat Engines,” K. Baumann. 6 p.m. 


Institution of Production Engineers 

To-day, Nov. 12th.—Eastern Counties SECTION: Elec- 
tric House, Ipswich. “ Incentives to Indirect Engineer- 
ing Workers,” K. E. Taylor. 7.45 p.m.—CovENTRY 
Section: Geisha Cafe, Coventry. “ Fabrication 
os to Light and Medium-Sized Components,” 
R. M. Watts. 7 p.m. 

Wed., Nov. 17th._-LivERPooL Section : Radiant House, 
Bold Street, Liverpool. Film evening.’ ‘‘ Wheels 
Behind the Wheels.” 7.15 p.m.—WESTERN SECTION : 
Westinghouse Brake and Signal Company, Chippen- 
ham. ‘“‘ Management for To-day,” A. T. Davey. 
7.45 p.m.—EpinBurcH Section: North British 
Station Hotel, Edinburgh. ‘‘ Motion Study,” Miss 
A. G. Shaw. 7.30 p.m.—BremincHam SECTION: 
James Watt Memorial Institute, Great Charles Street, 
Birmingham. ‘‘ Production Practice and Research in 
the U.8.A.,’"° H. Orenstein. 7 p.m—MANCHESTER 
GrapuaTE Section: College of Technology, Man- 
chester. ‘‘ Fluorescent Lighting.” 7.15 p.m. 

Thurs., Nov. 18th.—Gutascow Section: Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow, C.2. ‘* The oo of Fac- 
tory Maintenance and Services,” W. L. Beeby. 7.30 

.m.—Lonpon Section: Royal Empire Society, 
Northumberland Avenue, W.C.2. “The Design ard 
Manufacture of Plastics Moulds,” E. Robinson ; 
** Plastics Moulding and Production Practices,” J. 
Butler. 7 p.m.—Ha.irax Section: Alexandra Cafe, 

i Annual dinner dance. 6.30 p.m. 

Fri., Nov. 19th.—N.E. Grapuates’ SECTION : 
Hall, Westgate Road, Newcastle-upon-Tyne. 
ning Machines,” A. J. Fellingham. 6.30 p.m. 

Mon., Nov. 22nd.—Dersy Svus-Section: Art School, 
Green Lane, Derby. ‘“ Die Casting,” H. W. Fairbairn. 





Neville 
“ Plan- 


7 p.m. 
Tues., Nov. 23rd.—Hauirax GRapvuateE Section: Tech. 
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College, Huddersfield. ‘‘ The Production of All-Motg) 
Bus Bodies,” G. L. Hart. 7 p.m. 
Institution of the Rubber Industry 
T'ues., Nov. 16th.—Lonpon anp Districr SECTIOy . 
Caxton Hall, Caxton Street, 8.W.1.  ‘ Dieloots, 
Heating of Rubber,” W. D. Rae. 7 p.m. . 


Institution of Sanitary Engineers 
Mon., Nov. 15th.—Congress Hall A, ap a Kenging. 
ton, W.14. -‘“* Recent Developments in the i'reatmey 
of Industrial Effluents,”’ B. A. Southgate. 3 p.m, 


Institution of Structural Engineers 
Mon., Nov. 15th.—Soorrisn Branon : Ca’doro Resta 
rant, Glasgow. ‘‘ Research Work in Reinforced (pp, 
crete and its Relation to Practical Construction,” W, 4 
Fairhurst. 6 p.m. a 


Institution of Water Engineers 
Wed., Nov. 17th.—S.E. Section: Institution of (iyi) 
Engineers, Great George Street, Westminster, §.W | 
Annual general meeting. 2.30 p.m. 


Institution of Works Managers 

Mon., Nov. 22nd.—Guascow Branox : Institution o 
Engineers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow, C.2. ‘‘ The Repair and Reclama. 
tion of Machine Parts,” E. Ryalls. 7 p.m. 

Tues., Nov. 23rd.—Lonpon BRANCH : Valdorf Hotel 
Aldwych, W.C.2. ‘‘ Motion Study,” Miss A. (:. Shay. 
6.45 p.m. 

Junior Institution of Engineers 

To-day, Nov. 12th.—39, Victoria Street, S.W.1. “Some 
Practical Examples of Control Systems with Specia| 
Reference to Fluid-Operated Applications,” B T. 
Turner. 6.30 p.m. 

Fri., Nov. 19th.—39, Victoria Street, S.W.1. Anny 
general meeting and annual meeting of contributors to 
the Benevolent Fund. 6.30 p.m.—S. MrpLanp Gropp: 
Tech. College, Luton. ‘* American Production Through 
English Eyes,” G. P. E. Howard, 7.30 p.m. 

Sat., Nov. 20th.—N.W. Section: Manchester Geo. 
graphical Society, 16, St. Mary’s Parsonage, Man. 
chester. ‘The Electron Microscope,” M. Venner, 
2.30 p.m. 

Mon., , 22nd.—SHEFFIELD AND District Sxoctioy: 
Metallurgical Club, West Street, Sheffield.  Pregi. 
dential Address, P. W. McGuire. 7.30 p.m. 


Manchester Association of Engineers 
Fri., Nov. 19th.—Engineers’ Club, Albert Square, Man. 
chester. ‘‘ The Leadership Quality of Management,” 
W. Puckey. 6.45 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 

To-day, Nov. 12th.—Mining Institute, Newcastle-upon. 
Tyne. “Techniques of a Gas Turbire Vibration 
Laboratory,” R.G. Voysey. 6.15 p.m. 

Sat., Nov, 20th.—Stupent Section : Bolbec Hall, New. 
castle-upon-Tyne. Address by J. M. Ormston. 2.30 


p.m. 
Reinforced Concrete Association 

Wed., Nov. 17th.—Caxton Hall, Caxton Street, 8.W.1. 
““ Load-Bearing Reinforced Concrete Walls and Their 
Use in Multi-Storey Domestic Buildings,” A. E. 
Seddon. 6 p.m. 

Royal Aeronautical Society 

Sat., Nov. 20th.—Institution of Civil Engineers, Great 
George Street, Westminster, 8.W.]. A joint full-day 
meeting with the Helicopter Association. 11 a.m. 

Society of Engineers 

Fri., Nov. 19th.—17, Victoria Street, S.W.1. ‘‘ Three- 
Dimensional Projection as Applied to Engineering 
Drawing,” W. E. Walters. 6.30 p.m. 

Stoke-on-Trent Association of Engineers 

Sat., Nov. 13th.—Electricity Department’s Showrooms, 
Stoke-on-Trent. ‘“‘ Making the Modern Motor Tyre,” 
H. M. Devey. 7 p.m. 





Institution Lectures TO L.C.C. Scnoors.— 
The first of a series of lectures being arranged by 
the Institution of Civil Engineers, the Institution of 
Electrical Engineers and the Institution of Municipal 
Engineers for L.C.C. schools was given at the Institu- 
tion of Civil Engineers, Great George Street, West- 
minster, 8.W.1, on October 20th by Mr. C. J. Allen 
on “ One Hundred Miles an Hour by Train.” The 
second lecture will be delivered on Wednesday, 
November 17th, on ‘‘ The Wonders of Bridge Build- 
ing,” by Mr. H. Shirley Smith, M.I.C.E., and the 
third will be given on Wednesday, December 8th, 
on “ Telecommunications, Telephone, Telegraph and 
Radio,” by Captain C. F. Booth, M.I.E.E. This 
series is part of a general scheme whereby lectures 
on engineering subjects such as electricity, water 
supply, drainage, roads, planning, &c.—combined 
with visits to works whenever practicable—can be 
made available for the older boys and girls in schools, 
so that they may have a better appreciation of the 
contribution which engineering science makes in 
everyday life. Such knowledge should also help 
them when coming to decisions on schemes put 
before them should they serve later on district and 
county councils. The remaining lectures in the 
series will cover subjects such as “ The Romance of 
London’s Water Supply,’ “ London’s Electricity, 
and “‘ Methods and of Tunnelling.” Such 
lectures, which can be given either at individual 
schools or for groups of schools, are supp!emented 
by the annual Christmas lectures to boys at the 
Institution of Civil Engineers. For Christmas, 
1948, the subject will be “ Big Ships and theit 
Docks.” 
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A Seven-Day Journal 


Institution of Civil Engineers’ Awards 

Tue Council of the Institution of Civil Engi- 
neers has announced that the James Alfred 
Ewing Medal for 1947 has been awarded to Sir 
John D. Cockcroft, F.R.S., Director of the 
Atomic Energy Research Establishment, 
Ministry of Supply. The medal is swarded 
annually on the joint recommendation of the 
President of the Royal Society and the Presi- 
dent of the Institution of Civil Engineers for 
specially meritorious contributions to the 
science of engineering in the field of research. 
Among other awards announced this week by 
the Institution of Civil Engineers are Telford 
Premiums to Mr. B. D. Richards for a paper on 
“Tidal Power” ; Mr. R. W.S. Thompson for a 
paper op ‘‘ The Reconstruction of Bamford 
Filters ;”” Mr. W. J. O. Scott for a paper on 
“Roads and their Riding Qualities ;”’’ Mr. 
B. F. J. Bradbeer and Professor C. A. Hart for 
a paper on ‘‘ Photographic Surveying in Rela- 
tion to Road Engineering in Highly Developed 
Countries ;”’ Mr. C. V. Blumfield for a paper 
on ‘‘ The Development and Use of Barrel Vault 
Shell Concrete ;’’ Mr. E. A. G. Johnson for a 
paper on “ Flooding in the Fens and Remedial 
Measures Taken ;”’ Mr. W. R. Greathead and 
Mr. R. D. Hawkins for a paper on “ First 
Stages in the Construction of the Jan Smuts 
Airport, Johannesburg ;”’ Dr. 8. L. Bey fcr a 
paper on “ Stresses and Temperature Effects in 
Dams ;” Mr. D. H. B. Reynolds for a paper on 
“The Movement of Water in the Middle and 
Lower Chalk of the River Dour Catchment ; ”’ 
Mr. F. R. Melville and Mr. R. le Geyt Hethering- 
ton for a paper on “‘ The Pegu Yomas Scheme 
for the Water Supply of Rangoon;” and 
Mr. B. J. Thorpe for a paper on “ High- 
Altitude Test Plant.” The Coopers Hill War 
Memorial Prize for 1947-48 goes to Professor 
A. L. L. Baker for his paper on ‘‘ The Heysham 
Jetty,” and Mr. D. M. Beaton has received the 
James Forrest Medal and a Miller Prize for his 
paper on “‘ Coast Protection and Land Re- 
clamation in Holland.” 


Surplus Machine Tool Auction Sales 


Tue British Association of Used Machine 
Tool Merchants has recently approached the 
Minister of Supply with the suggestion that 
auction sales of the remaining stocks of Govern- 
ment-owned machine tools should cease imme- 
diately in the national interest. A statement 
issued by the Association at. the end of last 
week suggested that if the auctions at present 
arranged were carried through the country 
would find itself in a perilous position if a 
national emergency suddenly arose.- The 
Association has already stated its case in a 
letter to the Minister of Supply recalling the 
setting up, when the end of the war was in 
sight, of an organisation to distribute to British 
industry at reasonable prices the machine tools 
owned by the Government. After three and a 
half years, the Association points out, it was 
decided to sell by public auction the remaining 
“hard core ’’ of machines, consisting mainly of 
machine tools, the production of which had 
been increased by wartime demands to a number 
far beyond any possible peacetime use. In 
view of existing unsettled conditions, the 
Association argues that the decision to auction 
these machines is wrong, as they would be vital 
should re-armament be forced upon the 
country. The Association, in making its 
approach to the Minister of Supply, has sug- 
gested that since the dissolution of the second- 
hand Machine Tool Advisory Panel last year, 
decisions on the scrapping and selling by auction 
of these surplus machine tools have been made 
by non-technical civil servants and without 
any advice being sought from the machine tool 
merchants. The advice of those who have 
studied the second-hand machine tool market 
for many years is, the Association states, still 
available to the Minister. On Monday last, 
the Minister of Supply was asked in Parliament 
whether he would now discontinue the sale by 
auction of surplus machine tools which would 





be required for essential production in the 
event of the outbreak of war. His reply was 
that no machine tool was sold if it was required 
as a reserve or for other Government purposes. 


The Late Dr. S. C. Bradford 


Att who are familiar with the Science 
Museum Library in South Kensington will learn 
with deep regret of the death of Dr. Samuel 
Clement Bradford, which occurred on Saturday, 
last, November 13th. During a long period of 
service at the Museum he was largely responsible 
for the creation and organisation of the library 
as it exists to-day. Dr. Bradford was born in 
London in 1878, and joined the staff of the 
Science Museum in 1899. He became chief 
librarian of the Science Library in 1925, and 
five years later was appointed keeper, from 
which position he retired in 1938. Under Dr. 
Bradford’s guidance the work of the Science 
Library was developed in many directions, and 
its information and loan services have proved of 
increasing value to engineers and historians. 
Dr. Bradford was an able exponent of universal 
classification systems for libraries and informa- 
tion services, and prepared many useful papers 
dealing with the problems of complete docu- 
mentation in science and technology. In 1927, 
Dr. Bradford took a leading part in the forma- 
tion of the British National Section of the Inter- 
national Institute of Bibliography, which later 
became the British Society for International 
Bibliography. His energy and enthusiasm have 
undoubtedly contributed much to the valuable 
work which the Society has accomplished in the 
field of documentation and classification. 


Steel Utilisation 


ALTHOUGH British steel production is running 
at record levels, the Government has said that 
steel shortage is responsible for much of the 
delay in completing constructional and engi- 
neering projects at home and overseas. Empha- 
sising that the most effective use should be 
made of any valuable raw material such as 
steel, the Parliamentary and Scientific Com- 
mittee has submitted a memorandum on the 
subject to the Lord President of the Council, 
the Minister of Supply and the Minister of 
Works. It recommends the adoption of a 
general policy of encouraging the most effective 
use of steel, and suggests a number of ways for 
carrying out such a policy. The first suggestion 
made in the memorandum is that those national - 
ised industries which are large steel users should 
give a lead by specifying the most efficient 
steels and the methods of use for their various 
purposes. They should set up, it is urged, 
machinery to examine, in collaboration with 
the welding and steel industries and con- 
structional engineers’ professional bodies, the 
best and quickest way of achieving that general 
objective. The memorandum goes on to recom- 
mend that trade or technical bodies concerned 
with other big steel-using industries should be 
invited to set up similar machinery, and that 
Government Departments should adopt the 
provision in B.8.S8. 449 and/or in the Codes of 
Practice of ways for improving the utilisation of 
steel. Furthermore, the suggestion is made 
that the Ministry of Supply should be invited to 
consider what other action could be taken, 
perhaps through the steel authorisation scheme, 
to encourage the application of this general 
policy. Finally, the Parliamentary and Scien- 
tific Committee urges that the various indus- 
tries and the technical and professional bodies 
concerned should be invited to give every kind 
of publicity to these matters. 


Building Research During the War 


THE annual reports of the Building Research 
Board had to be discontinued during the war, 
and it has not been possible until now for an 
account of the Board’s activities during the 
years 1940-45 to be prepared. A _ report 
entitled ‘‘ Building Research, 1940-45,” which 
has been published this week by H.M. Stationery 
Office, price 3s. 6d., contains that account. It 


contains many details of the varied problems 
dealt with by the Building Research Station 
during the war, several of them naturally 
being concerned with civil defence measures. 
It is revealed, for instance, that over 400 pro- 
posed substitutes for glass were examined, and 
that a considerable amount of work was done 
in the investigation of air raid shelter design 
and construction. In other directions, the 
Station’s experience on pre-war research work 
found special wartime applications. One was 
the examination and testing of the capacity of 
road bridges for carrying heavy military traffic, 
an investigation which revealed that many 
bridges could carry weights much greater than 
had hitherto been thought possible, thereby 
facilitating the preparations and necessary 
movement of troops for D-day. The Building 
Research Station’s Soil Mechanics Division was 
also frequently called upon in connection with 
remedial and design measures, one of its many 
activities being an investigation into the use of 
reinforced concrete railway sleepers as a substi- 
tute for timber sleepers. In addition to work 
of this nature, the Station undertook tasks out- 
side its normal field. Thus, it assisted in the 
development of a high-temperature process for 
manufacturing phosphate fertilisers, and in the 
design and construction of concrete jigs for 
making the fuselage shells of ‘“‘ Mosquito ” and 
“* Hornet ” aircraft. In the latter part of the 
war the Building Research Board was giving 
much attention to post-war reconstruction, and 
the report recalls the decision that the Research 
Station should assist in every way possible the 
committee responsible for the production of a 
comprehensive series of codes of practice for 
building and civil enginesring. 


The Co-ordination of Transport 
Services 


In an address to the Institute of Transport, 
on Monday evening last, Sir Cyril Hurcomb, 
Chairman of the British Transport Com- 
mission, emphasised the need for reorganising 
rail and road transport systems before they 
could be integrated so as to provide the services 
most suited to each type of traffic. It was 
essential, he said, that each step taken towards 
integration should add something to net 
revenue, either by increasing traffic or by 
improving efficiency. The vast capital sunk 
in Britain’s railway network could be made to 
yield a return only if it was used to somewhere 
near capacity. The British Transport Com- 
mission, Sir Cyril observed, had also to put to 
the fullest possible economic use the road 
haulage system it was required to take over, 
and which represented, he believed, an addition 
to the other great basic public utilities. The 
aim would be to guide traffic to the most 
economical means of transport in terms of real 
social costs. Sir Cyril explained that, pending 
the Commission’s complete control of alter- 
native services and the presentation of new 
charges schemes, the integration of existing 
facilities had begun. He intimated that the 
Road Transport Executive was being given 
traffic data concerning railway branch lines 
which were unremunerative, so that it could 
‘consider what it would cost to convey the same 
traffic by road. At the same time, the Railway 
Executive would calculate in each case what 
would be saved by withdrawing a local service. 
On the other hand, Sir Cyril added, there would 
be cases in which traffic now carried by road 
could be more advantageously handled by rail. 
Another point which Sir Cyril made during his 
address was that on the passenger side it would 
take time to formulate area schemes, but as the 
Commission extended its interests, interavail- 
ability between road and rail would develop. 
It would be necessary, he said, to accelerate the 
abandonment of unremunerative branch lines 
which, in effect, the public had abandoned, and 
to close to passenger traffic many little-used 
intermediate stations, always provided ade- 
quate and equally convenient services could be 
given more economically by road. 
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Greater London 


By H. W. DICKINSON, D.Eng., M.I.Mech.E. 
No. XX—(Continued from page 484, November 12th) 


Cost or TRANSFER TO M.W.B. 

— Act of 1902 provided that the com- 

pensation to be paid for the transfer of the 
companies should, in default of agreement, 
be settled by arbitration and a Court of Arbi- 
tration was established for the purpose. It 
consisted of three commissioners, namely, 
the Rt. Hon. Sir Edward Fry, G.C.B., 
F.R.S., Chairman, dealing particularly with 
legal ; Sir Hugh Owen, G.C.B., economic, and 
Sir John Wolfe Barry, K.C.B., engineering 
matters, respectively. Among other advisers 
the following engineers were retained :—Sir 
Alexander Binnie, M.I.C.E., London County 


3 to 74 per cent on the annual value of the 
property, but by the Act they had to be 
equalised to 5 per cent over the whole area. 
This was found insufficient by 1921-22. To 
remedy this, authority was given by the 
Metropolitan Water Board (Charges) Act of 
that year to increase the rates up to 10 per 
cent ; this was reduced later to 8} per cent, 
at which it remains to-day. 


ADMINISTRATION 


The administration of the Board’s work 
stands referred to six committees, namely : 
(1) Assessment and Claims, (2) Finance, (3) 
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FIG. 76—STATIONS OF THE M.W.B. 


Council ; Mr. G. 8. Deacon, M.I.C.E., Liver- 
pool; and Mr. E. Brough Taylor, M.I.C.E., 
Westminster. 

The purchase of the undertakings cost the 
Board some £47,500,000, made up of 


£ 
34,250,000 


(i) Compensation to companies... ... ... 
(ii) lacement of companies’ liability for 
lebenture debt ... ... ... .. «+. 13,250,000 
£47,500,000 

The first was met by the issue at discount 
of Metropolitan Water (B) Stock. Of the 
second, the irredeemable stocks were replaced 
by some £6,000,000 of Metropolitan Water 
(A) Stock, whilst the redeemable stocks 
representing the remaining £7,250,000 were 
transferred to the Board. 

An interesting sidelight is thrown upon 
some of the obligations, arising from the 
past, taken over by the Board. These are 
Crown Clog, £400 ; unredeemed Land Tax on 
New River shares, £407; annuities in lieu 
of redeemed Land Tax on New River shares, 
£175; York Buildings Waterworks Per- 
petual Rent Charges, £251; Hampstead 
Waterworks Perpetual Rent Charge, £3500 ; 
London Bridge Waterworks Annuities, 1500 
at £2 10s. each, terminating October, 2082 ; 
all of which will be understood by what has 
gone before. 

The amount of water rates that had been 
levied by the companies had varied from 


Swarm Sc. 


IN THE UPPER THAMES VALLEY 


General Purposes, (4) Law and Parliamentary, 
(5) Water Examination, and (6) Works and 
Stores, the titles of which sufficiently indi- 
cate their functions. These committees sit 
at regular intervals, their reports being sub- 
mitted to full meetings of the Board. An 
annual report of the Board’s proceedings is 
submitted to the Minister of Health, who is 
required by Statute to lay it before Parlia- 
ment. The present article is only concerned 
with the operations under committees (5) 
and (6) above. 


THE ENGINEERING DEPARTMENT: 
ORGANISATION 


Prior to 1937 the engineering organisation 
was on territorial lines—a legacy from the 
past—the whole of the area being divided 
into four districts ; each of these was under 
the charge of a district engineer, who was in 
general responsible for the whole of the engi- 
neering operations involved, namely, storage, 
filtration, pumping and distribution, while 
some of the larger works were under the 
control of independent resident engineers. 
Since 1937, however, an organisation on 
functional lines has been set up. Under this 
arrangement the whole of one particular type 
of operation is carried out under the control 
of one section. Thus, the supply engineer 
has contrcl of the abstraction from rivers 
and wells, the storage reservoirs, the filtration 
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and the chemical treatment plant through. 
out the area. The mechanical engineer js 
responsible for the operation of existj 
machinery and for the installation of new 
plant. All the procedure connected with the 
distribution of water from the time it leaves 
the pumping stations until it reaches the 
consumer is controlled by the distrilution 
engineer. 

The large new civil engineering works are 
designed by the new works section under the 
supervision of the new works engineer, who 
is also responsible for obtaining the tenders 
and supervising the construction under con. 
tract of new works. A planning envineer 
was appointed in 1943. The purchase of 
stores and materials, covering a wide range 
of articles, is undertaken by a section under 
a stores officer. All of these sectional 
officers, who are directly responsible to the 
chief engineer, have their headquarters at 
the Head Offices of the Board. 

The chief engineers of the companies at 
the time they were taken over were as follows: 

Ernest Collins, Distribution 
New River... - 


Ce ecg, ees eer; 0 
Lambeth ... ... 

West Middlesex 
East London 


J. Francis, Pumping 

E, L. Morris, Supply 
. A. A. Gill 

T. F. Parkes 
.. H.F. Rutter 
.. W.B. Bryan 
Kent ... ... ... .«. « William Morris 
Grand Junction +» «+ Walter Hunter 
Southwark and Vauxhall James W. Restler 

For the post of chief engineer to the 
Board, the names of three candidates were 
submitted by the Works Committee to the 
Board, viz., Ernest Collins, H. F. Rutter, 
and W. B. Bryan; eventually the last- 
named was appointed at a salary of £2500 
per annum, with certain other emoluments, 
but with the proviso that he was to give up 
private practice. There is no doubt that 
the choice was a wise one, for he was a man 
of vision and bold in execution. 

Born in Nottingham in 1848, he became 
assistant engineer to the Corporation of 
that City and of the Leen Valley Sewerage 
Board. He was appointed successively 
borough engineer of Burnley in 1873, 
and borough and water engineer of Black- 
burn in 1876; he had also a consulting 
practice in waterworks, so that his experi- 
ence was wide and eomprehensive. He died in 
harness on October 28, 1914, being actually 
at his desk at the time. We cannot resist 
quoting®* this appreciation of his services 
by the Board : “It may be said with con- 
fidence that, but for his devotion to the 
water supply of London, he would have 
attained a position of even greater honour 
and eminence than that in which he died, 
since his fame as a waterworks engineer 
was world wide.” 

Here we may recite the names of his 
successors in office :— 


Sir James William Restler (1851-1918), 
1914-18. 

Henry Edward Stilgoe (1867-1945), 1919- 
1933. ; 

Sir Jonathan Roberts Davidson, 1933- 
1939. 

Henry Francis Cronin, 1939. 

Mr. Stilgoe had been the borough and 
water engineer of Dover, 1895-1906, and 
was the city engineer of Birmingham, 
1906-1919, when he was appointed to the 
Board. Sir Jonathan Davidson, prior to his 
appointment, had been water engineer of 
Liverpool. He retired in 1939 but has 
continued as resident engineer for the new 
works in the Thames Valley. 

It will be realised that the chief engineer 
of each of the water companies, when taken 
over by the Board, had a programme of 
work in hand. Naturally, therefore, the 


83 M.W.B., Twelfth Annual Report, page 2. 
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work carried out by the Board in the first 
few years was largely a continuation of the 
work of its predecessors, except in so far 
that some installations, although provided 
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-< —_ to elucidate much that will be 
said about them in succeeding pages 

A table giving a résumé of the develop- 
ment that has taken place in the equipment 





FiG. 77—iINTAKE FROM THE RIVER THAMES AT LALEHAM 


and even contracted for, had not been begun, 
so that when World War I broke out in 
1914, the only entirely new schemes were 
the installation of six engine-driven pumps 
at Cricklewood and the construction of the 
Queen Mary reservoir at Littleton. 

Of the schemes projected by the com- 
panies, but not undertaken by them, three 
installations were of outstanding importance 
and were actually carried out by the Board 
before 1914, namely, two vertical triple- 
expansion pumping engines at Hammer- 
smith, four vertical triple expansion pump- 
ing engines, each driving a centrifugal pump 
for delivering raw water from the Thames 
into the reservoirs at Walton and Molesey, 
and five Humphrey gas pumps for pumping 
raw water from the River Lee into King 
George’s reservoir at Chingford. 

A large programme of new works was 
designed and partly completed during the 
twenty years following 1918 and had this 
work not been interrupted by World War IT, 
the Board’s capacity to meet the increasing 
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Fic. 78—TYPICAL RESERVOIR EMBANKMENT SECTION, 


demands for water would have been more 
favourable than it now is. 

Since a large proportion of this new 
work has been carried out in the upper 
Thames valley, the map (Fig. 76) is ap- 
pended to enable the topography of the 
intakes, the reservoirs and the pumping 
stations, as they exist to-day, to be grasped, 





of the undertaking since 1904 to date is of 
interest and is as follows :— 


June, March, 
1 


1948 

Storage reservoirs for unfiltered 

water : 

TEE? ost og. | ote '2" on, Wig 30 aia 39 
Acreage --- «© 755-5. 2,955-7 
Capacity in million gallons -- 3,911-5 ... 22,346 
Service reservoirs and suction 

tanks for filtered water : 

—— abe ‘ je: te 75 91 

pacit in million gal ions 244-5 268-4 
Filter beds (slow sand): 

oe ésé eek caw we AE 

WORE psc 50s 40d) des coe §=— 489 159-6 
Pri filters : 

TS Aaa don ong, | seq a oe 95 
Area in square feet — ... 74,5644 
Mechanical filters : 

GOD 2506-200 sik dain — sh 12 
Area in square feet .. ose. habe — -. 640 
E e8 : 

RET sau. : 6505 eép side: tee” <a, ae 
Horsepower... «0. «ss ++ 32,177 --- 65,895 
Mains, length in miles .. --- 5,759 - 8,411 


SourcES AND METHOD oF SUPPLY 


The Board’s supplies are. obtained from 
the River Thames, the River Lee, and from 
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in regular use, viz., Laleham, for the Queen 
Mary reservoir, 15 miles above Teddington 
Weir, and Walton, 7 miles above Teddington 
Weir. Of the others, one at Staines, 18 miles 
above the weir, is used occasionally, but the 
remainder are only opened in emergencies. 

Water is abstracted from the River Lee 
at the following places :— 

The New River intake between Ware and 
Hertford. 

At Enfield for King George’s reservoir. 

At Chingford Mill for the Walthamstow 
reservoirs. 

The design of the intakes varies consider- 
ably, the largest being that at Laleham, 
of which a photograph is reproduced (Fig. 77). 
Here the water is controlled by Stoney 
sluices and measured by three 100-million 
gallons-per-day Venturi meters. Some of 
the older intakes at Hampton, on the other 
hand, merely consist of a 48in pipe, built 
into the river wall. At the New River 
intake in Hertford, there is a floating regulat- 
ing gauge, already described, which normally 
permits a maximum of 22} million gallons 
per day to pass into the New River. Most 
of the intakes are equipped with screens 
for arresting leaves and floating debris. 
The abstraction from wells will be described 
later. 


STORAGE 


The reservoirs originally constructed by 
the water companies were small and were 
intended merely to allow suspended matter 
in the river water to settle. This process of 
sedimentation long remained as the sole 
purpose of reservoirs. The constantly in- 
creasing demands for water, however, made 
it necessary to supplement the abstraction 
in times of low flow in the rivers by the 
provision of storage accommodation. At 
the beginning of the present century it was 
found that a period of storage and circula- 
tion in reservoirs materially improved the 
condition of the water, particularly by the 
reduction of pathogenic organisms. This 
has been well expressed by Sir Alexander 
Houston, the Board’s first Director of Water 
Examination, in his Third Report, thus :— 

“‘ The storage of impure water is not only 
demonstrably a process making for safety, 
but the most important influence at work in 
the devitalisation of the undesirable bac- 
teria, owing to their finding water a most 
unsuitable medium for their sustained vita- 
lity.” 

Storage, in fact, varying with temperature 
and other factors, reduces the number of 
bacteria of all kinds, harmless and other- 
wise, reduces ammoniacal nitrogen and oxy- 
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wells and springs mainly in the Lee Valley 
and Kent areas. Of these the River Thames 
yields about 67 per cent, the Lee 16 per 
cent, and the wells 17 per cent. 


INTAKES 


There are several intakes on the River 
Thames or its tributaries, but only two are 


_ Slope 4tol 








CHINGFORD 


gen, reduces hardness and improves the 
colour. A minimum period of thirty to a 
maximum of 100 days is found to be effec- 
tive. A further advantage of the large 
reservoir is that on purely physical grounds 
abrupt fluctuations in quality are evened 
out. Hence, it is now the Board’s practice 
to pass all river water through storage 
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reservoirs even though this involves addi- 
tional pumping in nearly every case. 

Particulars of the most important storage 
reservoirs in the Thames Valley are given 
in the following table :— 





Avail- 
able | Water 
storage | area 
capacity; in able 
in acres storage 
| million in feet 
gallons 


Depth 
of avail- 





1584 
1749 246 
454 52 


Staines, North 
Staines, South 
Walton, 





Knight 

Walton, Bess- 
borough 

Island Barn ... 


677 74 
121 
707 | 75- 
| Kin, 350 | 97- 
| 

















In the Lee Valley the principal storage 
reservoirs are :— 


Date | Reservoir 





Avail- | 

able | Water | Top 
storage | area | water| Depth 
| capacity} in level, jof avail- 
| in acres | O.D.| able 
| million | | storage 
| gallons | | in feet 


| 50-0 | 28 





1903 | Banbury ...| 
| 


625 | 91 


1903 | Lockwood 478 | 74 | 50-0] 28 


| 2729 | 420 
| | 

King Geozge’s reservoir, situated at 
Chingford, was one of the notable works 
carried out by W. B. Bryan. Like other 
reservoirs in a flat country, a site above a 
stratum of impermeable clay was chosen— 
in this case the bed of the River Lee, for 
which a diversion channel had to be made. 
The excavated earth is used for the embank- 
ment, which has a puddled clay core keyed 
into the underlying London clay (see Fig. 78). 
The banks are steined to resist wave action 
and a baffle bank extends nearly across the 
middle to damp down such action. The 
length of the reservoir is 1-66 miles, the 


1913 | King George's | 68-0 | .29 
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ment of the plant, which was a bold achieve- 
ment in a novel application of power, is 
shown in Fig. 79. The combustion chamber 
is 7ft diameter. There are four of these 
units, each capable of delivering at five 


Fic. 80—-QUEEN MARY 


cycles per minute 40 million gallons per day 
at a lift of 30ft, and there is one unit of half 
the capacity. The cost of the reservoir and 
works was £550,000. The plant was inau- 
gurated by H.M. King George V, accom- 
panied by H.M. Queen Mary, on March 15, 
1913 ; a tablet on the pump house commemo- 
rates the event. 

An aerial photograph 


of the Queen 


VALVES 
A - Admission Valves 
E - Exhaust Valves 
$ - Scavenging Valves 


t Water 
Tower 


Water Inlet 
Valve Boxes 


C _ Play Pipe 








Feet 
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FIG, 79—HUMPHREY GAS EXPLOSION PUMPS AT CHINGFORD, 1912 


length of the enclosing embankments is 
4} miles, the water area is 420 acres, and the 
capacity 2729 million gallons, as given in 
the table. 

The chief point of interest is the explosion 
gas pressure low-lift pumping plant for filling 
the reservoir from the River Lee. Suction 
gas from producers is exploded on a four- 
stroke cycle directly over the water column 
in a cylinder, as patented in 1906-7, and 
perfected after three years’ experiment by 
H. A. Humphrey. The general™ arrange- 

* Proc. I, Mech. E., 1909, 1075-1200. 





Mary reservoir at Littleton, the largest 
made by the Board, is reproduced (Fig. 80). 
The pumping station can be seen at the left- 
hand side of the reservoir and the outlet is 
almost diagonally opposite in the top right- 
hand corner. In the upper distance will 
be observed Staines North and South 
reservoirs and, faintly, to the left of them the 
excavations for the King George VI, then 





85 Cf. Metropolitan Water Board, ‘‘ Chingford Reser- 
voir, together with Some Notes on the New River 
Tercentenary, 1913,” 
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being begun, but interrupted by World 
War IT, involving protracted legal action, 

The embankments of the reservoir are 
constructed in the same manner as those at 
Chingford (Fig. 78), and a baffle bank jg 


RESERVOIR, LITTLETON 


similarly provided. The circumference of 
the reservoir measures nearly 4 miles, 
while the water area of 707 acres is only 
slightly less than the combined areas of 
Hyde Park, Kensington Gardens, and St. 
James’s Park. The available capacity of 
the reservoir is 6679 million gallons, or suffi- 
cient to supply a community of 10,000 
persons with fifty-two gallons per head per 
day for thirty-five years. The cost of the 
reservoir, including land and the pumping 
station, was nearly £2,000,000. It was 
opened, on March 16th 1925, by H.M. King 
George V, accompanied by H.M. Queen 
Mary. 

Water Examination.—Here it is desirable 
to make some remarks as to the importance 
of examination and control of the water, 
abstracted as it is from so many different 
sources; as has been mentioned, already 
this had been carried out on a small scale 
since 1871. The importance of carrying on 
and enlarging this work was early realised 
by the Board and the post of Director of 
Water Examination was created on November 
1, 1905, under the chief engineer. The 
first person appointed was Alexander (after- 
wards Sir Alexander) C. Houston, whose 
work has already been quoted. The choice 
was a fortunate one, for under his care an 
organisation unequalled elsewhere has been 
built up and great advances in methods of 
purification and of materials have been made. 
A large house in Nottingham Place was 
transformed into laboratories and remained 
in use until the present fine laboratory build- 
ing on four floors, standing some distance 
apart from the Head Office, was completed 
in 1938. Hither come daily the Collectors 
in their vans, with 320 samples from all 
points of the water network—the rivers, 
the wells, the filter beds, the reservoirs, 
the pumping stations, and even from con- 
sumers’ premises. The work is divided into 
three sections; chemical, bacteriological 
and biological laboratories, together with 
works and administration sections. It 








1948 


World 
&ction, 
IT are 
1086 at 
unk jg 





p of 
iles, 
only 
3 of 
St. 
oO 


uffi- 


per 
the 
ing 
Was 
ing 
een 


ble 
nce 
er, 
ant 
dy 
ale 
on 
ed 

of 
er 

he 


Se 
ce 
wn 


of 












Nov. 19, 1948 





js outside our present scope to detail the 
work that is here carried out. Suffice it to 
say that research has. een made in both 
theories and methods of water purification ; 
these have been examined and wherever 
feasible, reduced to practice. The reports 


THE ENGINEER 


that have appeared in intervening years by 
Sir Alexander, his colleagues and successors 
have attracted worldwide attention and 
placed the M.W.B. in the vanguard of re- 
search for the treatment of water for public 


supply. 


(To be continued) 


Atomic Attack and Defence 


By H. E. WIMPERIS 


ESPITE the gallant efforts of the Atomic 

Energy Commission of the United Nations 
during the past two years we are al- 
most as far off as ever from any generally 
acceptable plan for the international control 
of this new force. Instead, therefore, of 
the main effort for the utilisation of atomic 
energy being concentrated on civil applica- 
tions, the greater emphasis has continued to 
be laid on it as an instrument of war and on 
the difficult task of discovering effective 
means of active defence. How far the several 
countries faced with this problem have 
found any sort of solution is not revealed, but 
proceeding on the basis of the known facts 
it is useful to review some of the features of 
the technical position. It is reasonable to 
hope that the stimulation of thought among 
engineers on this subject may lead to useful 
suggestions being made to the authorities 
concerned. 

The Chatham House report on Atomic 
Energy issued in January last contained an 
authoritative chapter on nuclear energy in 
war. The dropping of the two atom bombs on 
Japan and the unprecedented destruction 
and loss of life so caused had, its writer says, 
the unfortunate reaction on the part of many 
people of a refusal to face the facts. Such 
persons are content to say that atomic 
warfare must not be allowed to come, and 
that in the face of world opinion it cannot 
come, an attitude recalling a somewhat 
similar one concerning gas warfare after the 
first world war. Such an attitude is based not 
on reason, but on fear. As to gas warfare, 
no one thought of it as a war winner, whereas 
atom bombs might well be; they might, 
according to the report. above cited, be 
effectively employed against such targets 
as (a) cities of over half a million inhabitants, 
either centres of government, administration, 
or communications ; (5) industrial cities and 
densely populated industrial areas ; (c) major 
ports and harbours; (d) large-scale plants 
and factories manufacturing war equipment, 
plants for assembly of weapons, oil refineries 
and aircraft factories ; (¢) naval, military or 
air force bases and installations, possibly 
large convoys of ships. 

Warlike strategy has, indeed, been greatly 
complicated by the coming of “atomic 
energy,” not only in the guise of the atom 
bomb, but also in the little known poten- 
tialities of ‘ouds of radio-active dust, and 
perhaps some day as a new source of fuel 
for the engines of warships, and conceivably 
of aircraft and rockets pn It is only the 
two former which are technically possible 
at the present time. The power of the bomb, 
even in its present not very efficient form, 
is undoubted ; the potentialities of radio- 
active dust as a possible weapon of offence 
have been much less discussed, though 
Dr. A. E. Conlon, Director of the National 
Bureau of Standards in Washington, 
informed the U.S. Congress in 1946 that 
fission products (from a bomb) were extremely 
radio-active, and if all of them were to remain 
in a relatively small area, say, a square mile, 


the radiations would be too intense to permit 
the existence of any living matter in the 
region for probably several weeks after the 
explosion. 

Such dust, if applied to military ends, 
would no doubt require to be carried by 
aireraft, and it can therefore be regarded, 
like the bomb, as an airborne form of atomic 
energy. As a means of neutralising ground 
in front of—or behind—an attacking army, 
it may become an important addition to other 
defensive measures. 

Although the warlike menace of nuclear 
explosives is not confined to their use in 
missile form, it is in this aspect that they have 
been most feared. The alternative means of 
conveyance by some form of surface transport 
is certainly a danger; but in the common 
opinion, which is probably right, this is 
less menacing than the atomic missile. 

The most common conception of the 
atomic missile is the rocket; but atomic 
explosives can much more easily be 
carried by aircraft, piloted or pilotless. 
From the point of view of offence, 
these three means of conveyance have 
remarkably different qualities. They differ 
in respect of practicable range, in accuracy 
of aim, and the man-hours necessary for 
their production and employment. They 
also differ in the degree to which the country 
under attack can defend itself by the use of 
methods already known. 

The range of large piloted aircraft has 
increased so much that almost any 
point on the earth is within reach of 
any other. Their disadvantage, from the 
point of view of attack, is that, as 
experience has shown, a casualty rate 
of 15 per cent is an effective deterrent. 
On the other hand, their accuracy of aim 
against a large undefended target can be 
very high, certainly quite effectively so when 
atomic bombs are used. 

The contrasting feature of pilotless aircraft 
is that they are entirely nerveless and a 
casualty rate approaching 100 per cent is 
necessary to defeat them. Their range 
in warfare hitherto has been confined 
to a very few hundred miles, but there is 
no technical reason why it should not be 
several thousand, provided that the engines 
are of high efficiency and not the 
exceedingly wasteful type fitted to the 
German V1 flying bomb. The weak point 
about this method of attack is that it is 
exceedingly unlikely to achieve adequate 
accuracy of aim. For a flight of some 
thousands of miles this missile weapon could, 
it is true, be so guided by radio from its base 
as to fly the earlier part of its planned journey 
with precision, but the nearer it got to its 
destination the less would such guidance be 
available. Radar knowledge at its home base 
of its whereabouts would become less and less 
certain as the flight continued, and the 
strength of any directing radio signals would 
steadily weaken; at the same time, the 
intensity of the radio interference certain 
to be employed by the country attacked 
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would become increasingly powerful and in 
the end overwhelmingly so. It is true that 
a meteorological estimate of the strength 
and direction of the winds to be encountered 
at the planned altitude of flight could be 
used to give initial direction to the missile, 
independently of any radio guidance, and 
this might land the missile within a few 
score miles of the target, but this would 
be of little operational service. 

We know from experience gained in the 
last war just what the rockets of that day 
could do. The German V2 had a maximum 
speed of about 1 mile a second and a range of 
220 miles. Its starting weight was about 
13 tons, of which the fuel accounted for 9 
tons, the structure with power unit and 
instruments about 3 tons, leaving 1 ton for 
the war-head. Such a performance is far 
from the range of thousands of miles above 
mentioned, and there are reasons for thinking 
that it must prove very difficult to step up 
performance in anything like this degree. 
The reasons for this will be given later, but 
even if such ranges were obtained it would 
still be necessary to consider how accurate 
would be the aim. As it happens, the 
accuracy conceivable for this weapon would 
be well ahead of that of the pilotless aircraft, 
even if not as good as that of the 
piloted (especially against undefended 
targets). The reason is that rockets with a 
range of several thousand miles would, 
during much of the greater time of flight, be 
at an altitude hundreds of miles above any 
effective part of the earth’s. atmosphere, 
and be free therefore from any weather 
disturbances. It follows that they only 
need to be guided during the first fraction 
of their journey, and since this guidance can 

made exceedingly precise high 
accuracy of alignment should be preserved 
almost to the end. 


Metuops or AcTIVE DEFENCE 


There is now ample experience of the 
most effective ways of attacking piloted 
aircraft. If the target country has a 
strong air arm, its fighters, guided by 
radar and radio-telephony, can be ex- 
ceedingly effective in action, and there 
will also be ground defences using guns 
and rockets, with or without proximity fuses. 

The same methods of defence are also 
feasible against pilotless aircraft, and as 
these targets are incapable of taking delib- 
erate evasive action, they are the more easily 
destroyed, which to some extent balances the 
requirement that a much larger number of 
them must be hit (even with the short expe- 
rience obtained with flying bombs in the 
last war the average percentage destroyed 
rose as high as 74 per cent). However, their 
very poor performance in respect of accuracy 
must greatly diminish the chance of their 
being used at distances measured in 
thousands of miles. 

Before considering what can be done by 
way of active defence against very long-range 
wingless rockets it is desirable to assess what 
kind of weapon this is likely to be. The V2 
of the last war had a maximum speed of a 
mile a second, attained after the first 20 
miles of flight. The air immediately in 
front of the nose at this high speed was 
compressed to such an extent that its tem- 
perature rose to roughly 1000 deg. Cent., 
and although this crest temperature occurs 
only at the very nose, the temperature down 
most of the length of the casing (which in 
the V2 was 46ft long) was probably not very 
much less. 

If the speed could be put up to 2 miles a 
second the range, on a flat earth, would be 
quadrupled, but would be somewhat more on 
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the earth shaped as it is, namely, in the 
neighbourhood of 1000 miles, with a crest 
height of over 200 miles. This range would 
not be enough for a rocket to cross the 
Atlantic, for which it would seem necessary 
to put the speed up to about 3 miles a second. 
If this were done the crest temperature at 
the nose must rise to several thousand 
degrees, far above the melting point of the 
casing material. It is true that at so high a 
speed as 3 miles per second the time taken in 
penetrating the blanket of atmosphere, on 
the upward or downward journey, would be 
so short that there would be little time for 
this heat to penetrate a skin of reasonable 
thickness ; experience with the V2, however, 
showed that the design was marginal and 
that the thickness of the casing could only 
be put up at the cost of the war-head. 

There is also the difficulty of attaining 
such a speed as 3 miles per second. The 
most direct way is the use of a stepped rocket. 
One replaces the V2 war-head by a smaller 
rocket weighing about a ton, whose own 
little war-head could in turn be replaced by 
a still smaller rocket one-thirteenth of the 
weight of its immediate predecessor. In this 
triple rocket, when the “grandfather ”’ 
reached 1 mile per second, the “son ” would 
be fired, and when this had reached 2 miles a 
second the “grandson” would start its 
own effort. But as the V2 grandfather 
would carry a grandson of only 15 lb weight 
with a war-head to match, it is clear that the 
whole construction would have to be made 
vastly larger if it were to be of strategic use. 

To carry a war-head of 1 ton for 3000 
miles the intermediate rocket would weigh 
thirteen times as much as the V2 and the 
“ grandparent” rocket about 170 times. 
These figures might be subject to some reduc- 
tion by the discovery of means of improving 
efficiency in the V2 type, but it certainly 
seems that the weight of the grandparent 
rocket at its starting base would be of the 
order of 1000 tons. So far as this argument 
is valid it suggests that there is little likeli- 
hood of such rockets being built at any 
early date. L 

Passing reference must be made to the 
possibility of winged rockets. Such devices 
were under consideration in Germany during 
World War II, but none was used opera- 
tionally. Indeed, they could not have seemed 
very promising even to their designers, for 
although a winged gliding bomb might be 
carried to a height of, say, a couple of 
hundred miles above the Atlantic, be released 
say, 500 miles out to sea, and conceivably 
be so designed as to glide far enough to cross 
the American coast line, it would be no harder 
for the defence to deal with than a long-range 
flying bomb and no more accurate in aim. 

The defence against the normal type of 
piloted bomber whether carrying atomic 
weapons or not is already excellent, given 
existing means of air and ground defence 
and a really alert watch. The difficult 
question is how far effective active defence 
against rockets can be made possible. 
Fighter aircraft can do nothing against 
them. Guns and _ counter-rockets are 
in a better case, since if radar detected 
the coming rockets a good distance 
away the gun and counter-rocket defences 
would know the path of the approaching 
missile precisely, for this path could not be 
varied by anything the enemy and his rad‘o 
transmitters could do. The main difficulty 
arises from the very short time available for 
taking counter action. The bomber aircraft 
may come at several hundred miles an hour, 
the rocket at several thousand. The speed 
increase may therefore be as much as ten 
to one and the defences must do everything 
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very much faster than they did in the past 
war—even if the radar were much 
increased and even though happily the regular 
trajectory of the rocket does appreciably 
aid the task. Such time scale changes are 
not new, however. Aircraft fly at more than 
ten times the speed they did in the early years 
of the century, and when in the inter-war 
years it was found that the speed of sound 
was too slow, and its range too slight, to 
detect in good time the coming of aircraft 
of the higher ranges of speed, radio waves as 
a means of detection were brought in instead 
with an improvement in speed on the part 
of the detecting probe of about a mullion 
to one. With the time taken by the locating 
signals thus reduced almost to zero, even a 
tenfold increase in air speed is little 
embarrassment. 

Many inventors have suggested the use 
in war of a destructive radiant energy beam ; 
this, they claim, could be directed like a 
searchlight, sweep like a searchlight, and be 
capable of destroying any hostile missile 
piloted, pilotless or rocket. The explosion 
temperature of the kind of bomb used in 
New Mexico, Hiroshima and Nagasaki was 
commonly said to have been of the order of 
10 million deg. Cent. It was the first time 
anything like such a temperature had been 
reached on earth, and with such a great 
extension of our previous power it is natural 
for inventors to ask whether there is not 
producible an intermediate temperature suit- 
able for transmitting a lethal heat ray 
against any long-range missile attacking 
at any altitude or from any direction. That 
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the transmitted energy rises as rapidly as the 
fourth power of the temperature is to the 
good, but great difficulty would lie in the 
design of a transmitter which would not be 
burnt up immediately it was switched on, 
The object would be to produce radiation 
of such a degree of intensity along a beam of 
the size of a searchlight, guided automatically 
by radar when the target had been found, 
as to destroy the rocket in flight. But could 
a heat ray do much harm in the few miiiutes 
available to the polished metal sheath of 
such a missile, still less to the mechanism 
contained inside it? The more one thinks 
about it the less attractive does this inventor's 
dream become. Against human pilots it 
might do more, but against them there are 
simpler means available. 

On the whole, the best route towards a 
solution of this problem would appear to 
be along the lines developed during and 
before the last war, but greatly speeded up 
in tempo. What other countries may be 
doing is not stated, but in the early months 
of this year there were published some 
passages from the Air Policy Commission 
of the U.S.A. One of its findings was : 

“‘ Nothing was developed during the war 
to counteract the V2, but we must be pre- 


-pared to intercept and destroy invisible 


missiles that may be directed against our 
cities.” 

If the America puts into this task anything 
like the energy it put into that of the release 
of nuclear energy during the war, he would be 
@ rash man who would say that success was 
impossible. 


Public Health and Municipal Engineering 
Exhibition 


N Monday last, November 15th, the Minister 

of Health opened the Public Health and 
Municipal Engineering Congress and Exhibition 
at Olympia. During the course of the exhibi- 
tion, which closes on Saturday, November 20th, 
a large number of delegates are attending daily 
conferences to hear and discuss papers covering 
@ wide range of subjects. 

In the exhibition itself nearly 180 firms are 
represented and a wide variety of equipment, 
materials and processes is being shown. 
Although the visitor will find much to interest 
him, and will have an excellent opportunity to 
see and compare the various products, there is 
little plant of completely new design being 
shown. However, in order to give readers an 
impression of the scope of the exhibition, 
we have selected a small number of machines 
for purposes of illustration and description. 


RANSOMES AND Rapier, Lp. 


In addition to a % cubic yard excavator, a 
3-ton and a l-ton mobile crane, Ransomes and 
Rapier, Ltd., of Waterside Works, Ipswich, 
is showing a recent introduction to its range of 
non-tilting trailer concrete mixers. 

This machine has a mixed capacity of 5 cubic 
feet and, as can be seen in the photograph we 
reproduce in Fig. 1, it is mounted on a two- 
wheeled, pneumatic-tyred trailer. A feature 
of this trailer is its independent springing 
which, we understand, gives the machine very 
steady riding over rough ground. 

The welded steel drum of the mixer has 
pressed steel dished ends and rotates on four 
machined rollers. A spur tooth rack bolted on 
the shell plate of the drum gears with a pinion 
on the machine lay shaft, which is driven by a 
5 h.p. petrol or oil engine. Bucket and shovel 
blades of the firm’s special design are bolted in 
the mixing drum. 

The drum feed skip is power operated and 
incorporates a power shaking gear which assists 
in the discharge of wet or sticky material. The 


discharge chute at the rear of the machine is 
pivoted and its inner end projects into the drum 
and assists in the mixing process. A siphon 
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water tank on top of the machine permits 
automatic and accurate water measurement. 


Ritcnie ATLAS ENGINEERING Company, Lip. 


The range of portable conveyors of 
fixed and variable-elevation types made by 
Ritchie Atlas Engineering Company, Ltd., 
Atlas Works, Glasgow, now includes conveyors 
with booms built from extruded aluminium 
sections. 

A new lightweight conveyor exhibited has 
30ft centres with a height of discharge variable 
between 6ft and 15ft. Enclosed steel idler 
units are mounted on ball bearings in aluminium 
brackets on the boom. These brackets are 
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arranged to give a deep trough to the rubber 
and canvas belt to ensure adequate carrying 
capacity and prevent spillage. ‘The handling 
capacity of the conveyor is stated to be 
about of 40 tons an hour with a uniform rate of 
loading. 

At the loading end of the conveyor a sheet 
metal hopper directs material to the centre of 
the belt. A plough is fitted to remove material 





FiG. 2—TRAILER VIBRATING ROLLER— 
STOTHERT AND PITT 


from the return side. A cast aluminium 14in 
diameter driving drum incorporates a belt- 
tensioning device. 

The makers state that the machine can be 
driven either by an electric motor enclosed in 
the boom framework or by a petrol engine 
mounted on @ superstructure over the feeding 
end. In each case the drive is transmitted to 
the head drum by a series of chain and sprocket 
reductions carried in self-aligning ball-bearing 
plummer blocks of dustproof design and suitably 
guarded. 

A hand-operated, self-locking worm gear 
winch is used to vary the height of discharge. 
Swivelling castors are fitted at the loading 
end and the chassis is mounted on solid rubber- 
tyred wheels, carried on swivel type axle 
supports, which allow the conveyor to be moved 
at right angles to the belt or rotated round the 
hopper. 


STOTHERT AND Prrv, Lip. 


In addition to an electrically driven mobile 
asphalt plant, concrete mixers, and a concrete 
vibrating, compacting and finishing machine 
for roads, Stothert and Pitt, Ltd., of Bath, 
is exhibiting two of its latest types of vibrating 
rollers. These rollers are claimed to be par- 
ticularly effective for consolidating non-cohesive 
soils, gravel, sand, ballast, ashes, &c., to a 
degree of compaction which would normally 
require a considerably heavier dead-weight 
roller. : 

The largest roller shown (see Fig. 2) is 
of the trailer type and is arranged for hauling 
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FiG. 3—HAND-PROPELLED VIBRATING ROLLER 
—STOTHERT AND PITT 


by a tractor. It weighs about 25 cwt and has a 
roll 2ft diameter by 6ft long. The roll is sup- 
ported onstubaxles in afabricated steel frame, on 
the top and at one end of which is a 7 h.p. petrol 
engine which drives the vibrating mechanism. 
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This vibrating mechanism consists of a shaft 
mounted on roller bearings on the axis of the 
roller shell. The shaft has fitted on it a number 
of ecceritric collars and is driven by the engine 
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this fork is mounted on a taper roller bearing. 
The steering quadrant, now placed on top of 
the front head, is operated through worm and 
bevel gearing. 


If required power-operated 
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FiG. 4—ROAD ROLLER—MARSHALL 


at high speed through multiple vee belts. The 
out-of-balance forces on the shaft induce 
vibration in the roller shell. The bearing 
blocks of the roller stub axles are carried on 
rubber mountings to prevent the transmission 
of vibration from the roller shell to the frame. 
A clutch on the engine transmission shaft can 
be operated to engage or disengage the vibrating 
mechanism at will. 

For lighter classes of work the 4}-cwt hand- 
propelled vibrating roller shown in Fig. 3 
has been introduced. 

This machine has a roll 2lin diameter by 
24in wide, and its fabricated chassis frame is 
extended forwards to 
carry a Lh.p., air-cooled, 


petrol engine, which 
drives the vibrating 
mechanism. The vib- 


rating shaft mechanism 
of this roller is similar 
to that of the heavier 
machine and is driven 
by a single vee belt 
through a flywheel 
clutch. A clutch lever 
on the turning handle 
gives the operator con- 
stant control over the 
vibrating gear. 


MARSHALL, SONS AND 
Co., Lrp. 


« The latest design of 
the “R.D.”  diesel- 
engined road _ roller 
made by Marshall, Sons 
and Co., Ltd., of Gains- 
borough, is being ex- 
hibited. The outward 
appearance of this 
roller, as can be seen 
from our illustration, 
Fig. 4, has changed, 
but many of the orig- 
inal features of the 
machine, which was 
first produced in 1930, 
have been retained. 
The roller is driven 
by a Perkins four- 
cylinder oil engine equipped with electric 
starting gear and heating equipment to facilitate 
starting under extreme cold weather conditions. 
On the latest design the heavy main frame of 
steel plate carries a front head casting which 
has been redesigned to dccommodate a cast 
steel fore-and-aft steering fork. At the base 


steering mechanism driven from the engine can 
be fitted on these rollers. 

Water ballast rolls on these machines can 
be used in conjunction with two water ballast 
tanks, at the front and the rear of the frame, 
to vary the rolling pressures to suit different 
forms of road work. 


WincGet, Lrp. 


A full-size concrete batching plant erected 
on the stand of Winget, Ltd., consists of a 
turntable unit carrying a dial scale and markers. 
It combines the weighing and transporting of 
aggregates from a _ three-compartment bin 





Fic. 5—TRENCHING MACHINE—WINGET 


with final delivery into a power loader for the 
concrete mixer. 

One of this firm’s more recent developments 
is the boom bucket trencher which we 
illustrate in Fig. 5. This machine is capable 
of digging trenches up to 8ft 6in deep in widths 
of 16in to 36in. It has twenty-five digging 
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speeds from 2in to 118in per minute. The 
machine is mounted on crawler tracks on which 
it travels under its own power. When being 
moved from site to site five road speeds from 
$ to 2? miles an hour are available. 

The bucket boom is carried on a rigid arched 
frame and the buckets deposit spoil on a trans- 
verse conveyor which can be arranged to drop 
the material on either side of the machine. 


Fic. 6—%- CUBIC- YARD EXCAVATOR—RUSTON - BUCYRUS 


The boom, which can be moved across the full 
width of the machine, can be set to dig trenches 
in line with the outside of either track and 
within 10in of side obstructions such as build- 
ings, walls or fences. 

A “4D.W.D.” Dorman oil engine driving 
the machine has a continuous rating of 52 b.h.p. 
Drive to the bucket boom is taken through a 
slipping clutch designed to protect the main 
machinery from shock should the buckets 
encounter an obstruction whilst excavation 
is In pr . 

The “* Vibracon ” vibrating spade shown on 
this stand has been developed for the high-speed 
compaction of concrete. This spade is driven 
by a 1 h.p. pneumatic motor operating at 
3000 r.p.m, and has a vibrating frequency of 
about 9060 impulses a minute. 

The air motor is connected to a vibrating 
tube by a flexible drive shaft which is heavily 
armoured and held semi-rigidly by a stiffening 
spring encased in a rubber sheath. The internal 
vibrating member connected to the flexible 
shaft consists of an alloy steel tube, held at the 
top end in a self-aligning ball bearing. 
To the lower end of the tube is fixed a steel 
collar, the internal surface of which rolls on the 
spigoted portion of a nose piece screwed into 
the outer tube. The relationship of the internal 
diameter of the collar to the diameter of the 
spigot determines the frequency of the vibration. 

With this design, the vibrating tube rotates 
on a@ conical axis, the base of which is, of course, 
the centroid of the self-aligning bearing. ‘The 
mechanism is contained in a 2#in diameter 
outer tube with copper-asbestos gaskets fitted 
on to screwed joints. 


Ruston-Bucyrvus, Lrp. 

The excavator illustrated in Fig. 6 is 
exhibited by Ruston-Bucyrus, Ltd., of Lincoln. 
This machine has been made by the firm for a 
number of years and is of § cubie yard capacity 
with @ nomal working weight of 164 tons. 
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Although shown fitted with shovel equipment 
the machine is readily convertible to work as 
a skimmer, dragshovel, dragline, grab crane, 
crane or a pile driver. It is driven by a Ruston 
and Hornsby oil engine which develops 54 h.p. 
at 1300 r.p.m., but can also be supplied with an 
electric motor drive. 

On this machine the shovel equipment is 
provided with a positive twin rope crowd, 








which eliminates the use of rack pinions, chain 
sprockets, &c., and provides a smooth and 
easily operated crowd. An I18ft all-welded 
boom is fitted with a 14ft 6in long dipper 
handle, the shipper shaft being carried on wide- 
spaced bearings on the centre line of the boom. 
The inserted tooth dipper fitted on the machine 
has a renewable cast steel lip, and is fabricated 
from plates and alloy steel castings. The dipper 
door forms part of the hinges and is curved 
to provide the maximum clearance when 


dumping. 

When the machine is used as a dragline a 
light fabricated lattice type boom 40ft long 
is fitted and, if required, this length can be 
increased by 5ft or 10ft by the insertion of a 
centre section. 

The shovel has a maximum cutting radius 
of 27ft when the boom is at an angle of 40 deg., 
end, at this setting, the maximum dumping 
height is 14ft 6in and dumping radius 22ft 3in, 
whilst depths to 7ft 6in can be cut. 

The dragline with a § cubic yard bucket and 
the 40f6 boom at an angle of 42 deg. has a 
dumpi radius of 33ft to a height of 22ft, 
its digging depth below ground level being 
about 17ft. At the bottom of the cut the bucket 
can be thrown up to about 17ft. 


Westoo., Lrp. 

A high-frequency vibrating table for pre-cast 
concrete work on the stand of Westool, Ltd., 
St. Helen’s Auckland, Co. Durham, is designed 
to vibrate loads up to 5 cwt at a frequency of 
6000 vibrations per minute, when connected to 
a normal 230/250-V single-phase a.c. supply. 

The power unit consists of a heavy-duty 
electro-magnet operating in conjunction with 
four leaf springs tuned to resonate with its 
magnetic impulses and readily adjustable for 
different table loadings. 

A research type vibrating table shown on 
this firm’s stand is intended for use in experi- 
mental work in concrete consolidation, the 
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packing of powder and granular materials, ang 
the de-aeration of semi-fluid and fluid /soliq 
mixtures. It vibrates at frequencies which cay 
be varied from 2000—18,000 cycles per minute, 

A vibrating hand tool made by the firm 
operates electro-magnetically by means of ay 
armature floating between springs designed to 
resonate with the magnetic impulses of the 
main magnet system. The tool has an oper iting 


FiG. 7—LOADING SHOVEL—NEAL 


frequency of 6000 vibrations per minute, and 
its mechanism is totally enclosed to exclude 
dirt and foreign matter. 


R. H. Nwat anp Co., Lrp. 


Recently introduced materials-handling equip- 
ment made by R. H. Neal and Co., Ltd., Plant 
House, Ealing, London, W.5, includes a loading 
shovel for use with the firm’s 1-ton and 2-ton 
mobile cranes. This shovel has been developed 
for the economic and rapid handling of loose 
materials from ‘stock piles, and it can also be 
used for light digging work in such materials as 
loose earth, sand, &c, It is made in two 
standard sizes of } and 4 cubic yard capacity. 

The 1-ton crane shown at the exhibition with 
a 4-yard shovel bucket attached is illustrated 
in Fig. 7. For special classes of work with light 
materials a 4 cubic yard shovel bucket can he 
fitted to the machine. With the smaller bucket 
the equipment has a maximum discharge 
height of 9ft 5in and on a level floor cuts over « 
radius of 8ft 6in. 

In operation the bucket arm is lowered tv 
ground level and filled in the usual way by 
raising the arm and simultaneously travelling 
further into the stock pile or by lowering out 
the jib. The bucket is then slewed and dis- 
charged and during the return slewing an 
lowering movement the bottom discharge door 
automatically closes and resets ready for tlie 
next operation. 

A crawler crane exhibited on this stan:! 
has a ring discharge grab arranged for loading 
aggregates into the storage hoppers of a concrete 
batching plant on the adjoining stand of 
Winget, Ltd. 


SCAMMELL LorRIES, LTD. 


An 18 cubie yard moving-floor refuse collect- 
ing trailer with a 6-ton ‘‘ Scarab"? mechanical 
horse motive unit is. prominent amongst the 
exhibits on the stand of Scammell Lorries, Ltd., 
of Watford. The interior of the collecting 
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jrailer is lined with steel plate and its exterior 
gvered with aluminium panels. Its moving 
foor consists of a heavy- duty rubber and canvas 

ply belt supported on sixty-nine rollers and 
fein a large tension-adjusting roller fitted at 
the rear. When packing refuse in the body of 
the trailer the floor is moved by means of a 
manually operated gear in the front of the 
yehicle. A steel consolidating partition is 
fitted to the front of the moving floor. 

One of this firm’s ‘‘ Essloo”’ 14 cubic yard 
refuse collectors is shown fitted ona Bedford 
jton chassis. In this type of collector the 
refuse is first slipped into a separate hopper at 
the rear of the body. When about } cubic yard 
of material has been deposited in the hopper, 
power-operated mechanism is engaged and the 
L-shaped base of the hopper moves up the rear 
of the body and tips the contents over a parti- 
tion. The base continues to move and passes 
along the top of the body, and, when the contents 
have reached a certain level, it compresses the 
refuse in the space behind the partition. 


CHASESIDE ENGINEERING Company, Lip. 

The Chaseside Engineering Company, Ltd., 
of Hertford, has introduced a new | cubic yard 
mechanical shovel which, although primarily 
developed for snow clearing in Canada, is also 
suitable for handling comparatively light mate- 
rials such as coal, coke, &c. This machine is 
fitted with a scoop 7ft 6in wide, which, in addi- 
tion to shielding the front wheels, keeps the 





Fic. 8—-BRICK STACKING UNIT—CHASESIDE 


ground free and clean, and prevents wastage 
of material by rolling and crushing. 

A new brick-stacking unit, as can be seen 
from our illustration, Fig. 8, has been intro- 
duced for attachment to the firm’s mechanical 
shovel. With this unit it is claimed that three 
men can place 1000 bricks an hour on a working 
site or building up to a height of 20ft above 
ground level. In addition to being able te take 
loads of up to 100 bricks it can also be used for 
elevating other materials on to a working site. 

In this new unit the brick hopper is mounted 
on pivots in an L-shaped frame carried on 
bearings at the top of a fabricated jib attached 
to the shovel arms. In operation as the jib 
is raised, @ tie rope between the body of the 
uit and the vertical arm of the L-frame 
serves to hold the frame and thus the ee in 
an upright position. 

Broom anp WADE, LTD. 

A representative range of the air com- 
pressors and pneumatic tools made by Broom 
and Wade, Ltd., of High Wycombe, Bucks, is 
to be seen upon that firm’s stand. 

The stationary air compressors exhibited 
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range from a small air-cooled rotary low- 
pressure machine to a two-stage, double-acting 
machine having a capacity of 320 cubic feet 
free air per minute at 100lb per square inch 
pressure. Portable air compressors are repre- 
sented by four machines having capacities 
ranging from 60 to 250 cubic feet free air per 
minute at 100 Ib per square inch. 

A new design of air- operated winch made 
by the firm is driven by a six-cylinder, 6 b.h.p., 
crankless air motor. This winch, which we 
illustrate (Fig. 9), is designed to lift 1500 Ib 





FIG. 9-AIR-OPERATED WINCH—BROOM AND 
WADE 


at a speed of 100ft per minute when operating 
with air at 80 lb per square inch. Its drum is 
13in over the flanges and accommodates about 
450ft of {in wire rope. 

The winch is controlled by means of a 
three-position, spring-loaded, vertical lever. 
The three positions give forward, reverse 
and stop, and the spring loading ensures 
the return of the lever to the stop posi- 
tion. A hand-operated adjustable band brake 
is provided, and a gear lever operates a sliding 
gear dog clutch to disengage the drum 
from the driving motor. 


Witi1am Jones, Lrp. 


A combined mechanical truck discharger and 
track-handling crane exhibited by William 
Jones, Ltd., 21, Russell Square, London, W.C.1, 
is designed for discharging all classes of friable 
materials from railway trucks and can also be 
used for lifting and slewing railway tracks. 

The un equipment consists of a 
heavy pusher plate rigidly fixed by beams to a 

mounted on the boom of the crane. 
In operation the boom is set over the truck and 
lowered to position with the pusher plate 
behind the material to be unloaded. The plate 
is then traversed along the boom to push 
material in front of it off the truck. The 
machine can be manceuvred under its own power 
and the boom manipulated to make possible 
the unloading of trucks of the middle door or 





Fic. 10—POWER- ASSISTED “DOSBIN’’'—JONES 


‘* pigeon hole ”’ door or other special types hav- 
ing a door opening on floor level. 

To reduce the time and ‘wer required 
in moving materials by the use of barrows this 
firm has developed the power-assisted 

“Dobbin ” shown in Fig. 10. This appliance 
consists of a steel body with a capacity of 14 
cubie feet mounted on pneumatic-tyred wheels. 
A removable power unit mounted on a rear- 
wards extension of the chassis drives a single 
traction wheel through a clutch. The power 
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unit is arranged to swivel in respect to the 
chassis and allows the equipment to be turned 
within a very small radius. 


FREDERICK PaRKER, Lip. 


A representative display of the firm’s stone 
crushing, granulating, screening, sand washing 
and concrete mixing plant is exhibited on the 
stand of Frederick Parker, Ltd., of Leicester. 
The more recently introduced plant shown 
includes the ‘‘ Black Mix ”’ mobile asphalt and 
tar macadam plant, which has been designed 
to embody in a mobile plant all the features of a 
fixed plant. This plant, with a capacity of 
20 to 25 tons of material per hour, is made up 
of three sections—a mobile feeder, a drying 
unit and a mixing unit. 

A new 24in by 15in single-toggle stone 
crusher is suitable for the crushing of granite, 
basalt, whinstone, limestone, &. When produc- 
ing 2}in material this machine has an output of 
25 to 28 tons ; for 3in material 27 to 30 tons ; and 
for 4in material 37 to 40 tons. It has a cast steel 
body of box construction, in which the bearing 
seatings are bored and faced and the ends are 
machined for the fixed jaw and wedge block. 
A ribbed cast steel jaw stock is fitted with a 
separate top cap to facilitate bearing renewals, 
the joints being machined and bolted together. 
This method of construction has been made 
possible by the up-thrust toggle action during 
working, whereby the pressure is exerted on the 
lower half of the bearings and no strain in 
crushing is put on the bolts. Side thrust is 
taken by a thrust collar, which works in con- 
junction with the face of the jaw stock bearings. 

In operation, the jaw has a long forward 
stroke with a small vertical movement, which 
gives an almost horizontal sharp crushing blow. 
Crushing takes place on the downward stroke 
of the swing jaw, and the weight of the jaw 
stock assists in crushing, whilst the slight 
downward inclination of the stroke gives a 
forced feed of material through the jaws. 


Ministry OF WoRKS 


New plant and equipment developed at the 
Field Test Unit is to be seen upon the Ministry 
of Works stand. The most conspicuous items 
are concreting booms in light lattice steel con- 
struction which are designed to speed up the 
placing of oversite concrete in housing work 
and avoid barrow work. Skips travel along the 
booms, which swing from a ventral point, and 
can dump the concrete over the whole founda- 
tion area of a pair of semi-detached houses. 

Another recently developed machine to be 
seen is a mobile, power-driven, earth auger, 
designed for use on housing work on clay soils 
liable to shrinkage. On such sites the founda- 
tions may need to be taken to considerable 
depth to reach satisfactory bearing ground. 
With ordinary hand-excavated trench founda- 
tions this is not only a slow process, but requires 
excessive quantities of cement. With the earth 
auger, holes arespeedily bored to the necessary 
depth and conerete piles cast in situ, and on 
these piles beams are laid to serve as the house 
footings. The machine can travel about a site 
under its own power, and it can be disconnected 
for towing at higher speeds on the road. 

Among the pre-stressed concrete components 
shown are pre-stressed joists for use in house 
construction. These joists can be used to 
replace ordinary timber joists, and they weigh 
100 Ib each for a 12ft spam. Fillings and floor 
surface finishes shown for use with these joists 
eliminate the use of timber. 


rE sree” 


CycLoTrons FoR SwepisH Researcu.—A large 
cyclotron, to assist intensified research into. the 
problems of nuclear , has been added recently 
to the equipment of the Physical Institute of the 
Royal Academy of Seience, Stockholm. The 
eyclotron, which has been designed by Professor 
Manne Siegbahn in collaboration with the Asea 
Company, weighs approximately 400 tons, and is 
placed in an underground hall, 25ft in height, and 
eovered by a water basin over 6ft deep to prevent 
radiation. The Asea magnet is 13ft by 18ft 3in with 
pole surfaces 7ft 5in in diameter, and at full excita- 
tion power consumption is 250kW. According to 
The Anglo-Swedish Review, another large cyclotron 
is being built for the Physico-Chemical Institute of 
Upsala. 





THE ENGINEER 


British Coal Utilisation Research 
Association Laboratories 


E were recently invited by the British Coal 
Utilisation Research Association to pay a 
visit to its new research laboratories which 
have been established at a site on Randall Road, 
Leatherhead, Surrey. The Association, it will 


seventy university graduates, representing all 
branches of engineering, chemistry, geology, 
physics and petrology. The site of the research 
station covers over 23 acres, of which approxi- 
mately 10 acres are now occupied by labora- 


COMBUSTION ENGINEERING BUILDING 


be recalled, is a research organisation under the 
Department of Scientific and Industrial Re- 
search, and it was founded in 1938 to carry out 
research and other scientific work in connection 
with coal and its derivatives. Its London office 
is at 13, Grosvenor Gardens, London, 8.W.1. 
Its staff now numbers just over 300, of which 
eighty to ninety are qualified scientists and 
engineers. Among these members of staff are 


EXPERIMENTAL BOILER 


tories of various kinds. Besides the adminis- 
trative block and physical and chemical 
laboratories, which are housed in standard 
Government single-storey buildings, there is a 
larger combustion research laboratory, illus- 
trated herewith, in which the prototype and 
large-scale engineering and boiler research 
work is carried out. 

Adjoining the B.C.U.R.A. site is the research 
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station of the Printing» and Allied Trades 
Research Association, a large new building 
recently opened, while construction is £0ing to 
be started shortly on the laboratories for the 
British Food Manufacturing Research Associa. 
tion. In addition there are some 45 ucres jn 
the near vicinity which have been reserved for 
future laboratories for the Electrical Roseare}, 
Association. Leatherhead is therefore likely 
to become an important research centre for 
industry, covering a wide field. 

The President of the British Coal Utilisation 
Research Association is Sir Charles Ellis, the 
Scientific Member on the National Coal Board, 
and the General Director is Dr. D. T. A. 
Townend, late Livesey Professor in the Uni. 
versity of Leeds, who has just been elected 
President of the Institute of Fuel. The 
Directors of the various departments are Dr, 
D. H. Bangham, Research ; Dr. E. G. Ritchie, 
Engineering; Mr. J. S. Hales, Domestic 
Appliances ; Colonel R. 8S. Macrae, Technical ; 
and Mr. H. T. Hathway, Secretary. 


STEAM ENGINEERING DIVISION 


The Steam Engineering Division of the 
Association under the direction of Dr. bk. G, 
Ritchie, who was appointed in 1942, covers 
a wide field of research on the generation 
of steam, both in industry and in power 
stations. This work is directly sponsored 
by the Ministry of Fuel and Power, the 
Water - Tube Boiler Makers’ Association, 
the Stoker and Furnace Makers’ Associa- 
tion, and the Electrical Research Association, 
Programmes of research are being conducted in 
co-operation with these bodies, the Shell Boiler 
Makers’ Association and the National Coal 
Board. It is mainly with the shell boiler 
research work, and the recent Shell-Type Boiler 
and Firing Equipment Committee’s Report to 
the Council on ‘‘ The Influence of Certain 
Factors on the Performance of Shell-Type 
Boilers ” that this article is concerned. 


SHELL-TyPE BorLER RESEARCH 


This work is being carried out through the 
medium of the Shell-Type Boiler and Firing 
Equipment Committee, one of the B.C.U.R.A. 
advisory committees, which was formed in 


CHAIN GRATE STOKER 
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1943, and is a large and widely representative 
committee, under the chairmanship of Mr. W. L. 
Boon, with Dr. E. 8S. Grumell as Vice- 
Chairman. 

The programme includes fuels, firing appli- 
ances and boilers, and it has been divided into 
three sections: comparative data, the study 
of stoker problems and the study of boiler 
problems. The work has been going on for a 
period of about four years, and already a con- 
gderable amount of field experimental work 
has been completed on boilers lent by the 
authorities at the Royal Arsenal, Woolwich, by 
the London County Council and by Standard 
Telephones and Cables, Ltd. The owners of 
suitable plant are invited to take part in the 
work of the Committee, and supply to it any 
data on these problems which is in the private 
possession of works engineers and others. 
Apart from field experimental work, funda- 
mental research will be carried out on the 
main items included in the programme for 
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Lancashire and other types of shell boilers, 
and no properly organised research had been 
attempted until the formation of the Com- 
mittee in 1943. Work was initiated on indus- 
trial boilers, as mentoned above, and the first 
report to the B.C.U.R.A. Council deals with 
this preliminary field work. The report shows 
that shell boilers of either the Lancashire or 
Economic type are capable of being worked at 
high efficiencies, provided that they are ade- 
quately equipped, well maintained and properly 
operated. The efficiency increases with de- 
crease in rating, and the report lays emphasis 
on the necessity for economy of fuel effected 
by avoiding overloads. Mechanical stokers 
which at present are available are, it is stated, 
not over-selective as regards size of fuel. They 
can handle coals containing up to 40 per cent of 
fines, without undue sacrifice of efficiency, but 
rather better results are obtained with small 
coals than with larger graded coals. The ash 
content in coal is shown to have an important 
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total heating surface of 1221 square feet and is 
designed to generate 80001lb of steam per hour 
at a pressure of 100 1b per square inch. It is 
equipped with both forced and induced draught 
fans, which are arranged to provide a wide and 
controllable range of experimental conditions. 
Arrangements are also made to allow the com- 
bustion air to be preheated. 

All the steam which is generated in the boiler 
passes through a pressure regulator to a con- 
denser and a condensate cooler, which in turn 
discharges into a feed tank. From the tank 
the feed water passes into the hotwell by way 
of a measuring tank mounted on the platform 
of a weighing machine. The feed pump and 
the circulating pumps are the Worthington- 
Simpson centrifugal units electrically driven, 
and the boiler is furnished with an automatic 
water level regulator. 

In order to ensure that representative flue 
gas samples and accurate exit gas temperatures 
are obtained the duct between the smokebox 
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obtaining basic data and correlating and con- 
firming test results obtained in the field. 

The Committee has drawn up a programme 
of fundamental research covering furnace-tube 
and smoke-tube design, steam disengagement in 
boilers, gas flow, the design of firebars and 
grates, forced draught, secondary air, and the 
preheating of combustion air, &c. The pro- 
gramme includes also a study of fuel character- 
istics in relation to boiler and stoker perform- 
ance, The main part of this work is to be 
carried out in the laboratories of the Steam 
Engineering Department at Leatherhead, but 
co-operation is being sought and obtained from 
universities and other bodies possessing facili- 
ties for conducting steam research work. 
Arrangements have already been made to carry 
out part of the programme in the Department 
of Fuel Technology at Sheffield University, 
under Professor R. J. Sarjant, and in the 
Department of Coal Gas and Fuel Industries at 
Leeds University under Professor A. L. 
Roberts. 

Since the Lancashire type of boiler was 
invented, more than one hundred years ago, 
by Sir William Fairburn, very little modifica- 
tion has been made to the original design. 

Although many thousands of Lancashire 
boilers are in use in this country, and 
on the Continent, very little information 
has been published in recent years on the 
factors which influence the performance of 
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effect both on boiler output and on efficiency. 
For efficient and satisfactory operation the ash 
content of a fuel, it is found, should not exceed 
the minimum required to prevent the over- 
heating of the firebars. 

In many industrial plants a fuel saving of 20 
to 30 per cent might be obtained, the report 
says, by a proper control of combustion and the 
prevention of excess air leakage into the 
furnace tubes. This presents, perhaps, the 
greatest scope for fuel saving, since some 
10,000,000 tons of coal per annum are being 
wasted in industrial boiler plants by avoidable 
air leakage in the neighbourhood of the fuel bed. 
The field work, already referred to, proved to be 
difficult, as it was partly carried out towards 
the end of the war in the London area and the 
conditions then obtaining were not conducive 
to the running of continuous boiler trials. As 
indicated above, several important conclusions 
were, however, formed, which will give a back- 
ground for the more detailed research investiga- 
tions which are to be carried out on the experi- 
mental boiler at Leatherhead. 


THE STEAM ENGINEERING LABORATORY 


In the accompanying engravings we show 
views of the experimental boiler plant at 
Leatherhead. The boiler installed is a single- 
furnace tube, double-pass Economic boiler, by 
Edmund Danks (Oldbury), Ltd. It has a 


WATER MEASURING SYSTEM 


and the induced draught fan is fitted with a 
venturi throat, thereby enabling point readings 
to be taken. On the occasion of our visit to the 
laboratory -we noted that the boiler is fitted 
with a compartmented chain-grate stoker, but 
provision is made for substituting any other 
type of stoker at short notice. The fuel is 
weighed and sampled on the firing floor. The 
various instruments are neatly grouped on a 
board at the side of the boiler, and arrange- 
ments are practically completed for a central 
control office, in which all pressure and tempera- 
ture measurements are recorded by electronic 
means. The assembling of the experimental 
boiler plant we have describe@ was greatly 
facilitated by offers by manufacturers to 
present items of equipment. These donors 
included Colonel S. J.’ Thompson, of John 
Thompson (Wolverhampton), Ltd., Edwin 
Danks (Oldbury), Ltd., Versil, Ltd., Davidson 
and Co., Ltd., and Ronald Trist, along with 
other firms. Charrington Gardner and Locket 
and Co. rendered much assistance in con- 
nection with the supply of suitable fuels for the 
investigation. 


THE RESEARCH PROGRAMME 


The work of the present year includes investi- 
gations concerning the burning rate and boiler 
efficiency of different fuel characteristics, 


including size, rank, volatile, moisture, ash 
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content and caking index, and, in addition to 
the boiler work, small-scale combustion work 
will be continued along parallel lines. It is 
hoped that this programme of research will 
assist in the essential task of preparing and 
distributing a fuel of a quality suited to a 
burning appliance and the development of an 
appliance suited to the fuel. There are some 
3000 grades and qualities of coal sold in Great 
Britain, and with the extended use of mechanical 
mining methods it may be expected that about 
40 per cent of the 80 million tons of coal mined 
per annum will be marketed as lin smalls, 
either washed or untreated. In the programme 
drawn up the whole range of British coals:has 
been examined, and six coals differing in range 
of volatile content and caking index have been 
chosen for investigation. Each coal will be 
tested with a high and low percentage of fines 
and also with a high and low percentage of ash. 
The work is expected to be completed within 
one year. Besides the chain-grate stoker, other 
methods of firing are to be tried, and one of the 
heating boilers will be equipped with forced 
draught fixed grate sprinkling stokers, and 
other stoker-fired units will be added as the 
work’ proceeds. The Technical Research Divi- 
sion of the laboratory will at the same time 
carry out a parallel investigation with the same 
fuels, using combustion pot and other labora- 
tory methods, enabling a study of clinker forma- 
tions to be carried out. 

Alongside the boiler and fuel work outlined 
above we saw in preparation and in use examples 
of the laboratory work now well advanced on 
the down-jet furnace and its application to 
industrial practice, including the design and 
operation of a portable automatic steam 
generator. Other work includes that on grit 
emission and the design of suitable grit- 
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sampling apparatus. In the report examples of 
the suction pyrometer designed and made by 
the laboratory are described, and work is now 
proceeding on the design of an accurate and 
dependable form of steam calorimeter, which can 
be conveniently employed in boiler testing 
operations. A special section of the laboratory 
is being set apart for the investigation of the 
effect on heat transfer of the shape and length 
of smoke tubes, the influence of retarders of 
varying forms and the effect of scale and 
deposits. This work will be carried out in con- 
nection with Sheffield University. Already the 
problems of deposits and corrosion in power 
station boilers have been investigated by the 
Boiler Availabilty Department of the laboratory. 


Tue SHEeLL-TyPe Borer REPORT 


The first report of the Shell-Type Boiler and 
Firing Committee on “‘ The Influence of Certain 
Factors on the Performance of Shell-Type 
Boilers,” has now been published by the 
Association and is obtainable at the offices 
either at Randall Road, Leatherhead, Surrey, 
or at 13, Grosvenor Gardens, London, 
S.W.1. It is desired that this report should as 
soon as possible be in the hands of all those 
engineers who are concerned in the running of 
industrial boiler plant, and of all executives who 
are responsible for its control. The report is con- 
sidered very valuable for students of heat pro- 
blems, and, it is hoped, will be widely distributed 
among students generally. Its price is 12s. 6d., 
but it has been decided by the Association that 
bulk supplies of the report, for teaching and 
training purposes, can be obtained at the cost 
price of 10s. per copy, if the bulk order is placed 
through the university or technical college 
concerned. 


Iron and Steel Institute 


AUTUMN GENERAL MEETING 
No. I 


HE autumn general meeting of the Iron and 

Steel Institute was held at the offices of the 
Institute, 4, Grosvenor Gardens, London, 
S.W.1, on Wednesday and Thursday, November 
10th and llth. The President (Sir Andrew 
McCance, F.R.S.) was in thé chair for the 
greater part of the meeting. After some formal 
business on the opening morning, a series of 
fourteen papers, dealing with various aspects of 
iron and steel manufacture, was presented and 
discussed. The first paper was :— 


A NOTE ON THE VARYING-TURBULENCE 
COWPER STOVE: THE DENAIN-ANZIN 
TESTS AND THE C.8.I. STANDARD COWPER 
STOVE 

By Dantev Petir 
SYNOPSIS 
There are two main principles of a varying- 

turbulence Cowper stove: (1) the turbulence must 
be feeble in the upper part so as to accumulate 
calories over a great height, and very great in the 
lower part so as to retain the calories in the stove 
by a sort of filter; (2) the openings must be large 
enough to avoid stoppage and to allow easy cleaning. 
Detailed tests carried out at Denain on a stove of this 
type are reported. The results obtained show the 
usual efficiency test to be insignificant and have led 
to a new and simple method of determining the 
optimum operating conditions with precision and 
certainty. Details are given of a standard Cowper 
stove specially designed for use wth large-capacity 
blast-furnaces. 


Discussion 


Mr. I. S. Scott-Maxwell (British Iron and 
Steel Federation) said it was a little difficult to 
discuss the tests described in the paper because, 
as far as he knew, similar work had not been 
carried out on stoves recently built in this 
country, and therefore one was rather at a loss 
for a detailed basis of comparison. Efficiency 
tests, however, were made on a new three- 
zoned stove shortly before the war, which was 
almost the same size and capacity of the stove 
described by the author. The average efficiency 


over a period of seventy-one days—and caleu- 
lated from a datum temperature of 60 deg. Fah. 
—was 89-4 per cent, which compared favour- 
ably with the Denain stove. He particularly 
mentioned the long period of test and the figure 
for datum temperature to allay any fears the 
author might have as regards the accuracy of the 
figure, because it was appreciated that the effici- 
ency could vary depending on the heat stored in 
the stove at any given moment. These tests, 
however, did not include an investigation into 
heat storage capacity, which was a point the 
author emphasised. In the Denain stove the 
principle of varying turbulence had been used 
in a simple and rather ingenious manner. 
Most people would agree that the idea behind 
the use of a varying turbulence design was 
sound, the problem in any stove being to 
transfer the heat from the hot gases into the 
brickwork as efficiently and as rapidly as 
possible. The principle of varying turbulence 
should assist this heat transfer, but he could not 
assess from the figures in the paper to what 
extent this was so. Could the author explain 
more fully why the conditions in the French 
works were such that,it was necessary to take 
the gas off the stoves for long periods ?_ Could 
the author distingush between the effect on 
thermal storage of the varying turbulence 
principle, as such, and the heating ratio, as 
such ?. Would it not be possible to design an 
ordinary zoned stove with a comparable ratio 
of heating surface to give the same thermal 
storage as the Denain stove, irrespective of the 
principle of varying turbulence ? 

Major W. R. Brown (Ashmore, Benson, Pease 
and Co., Ltd.) thought that some of the results 
recorded in the paper gave an exaggerated 
impression, and the author also made some 
unsupported statements which could not be 
readily accepted as statements of fact. For 
instance, there was the statement that round 
holes led to bad utilisation of refractory 
material, but there was a very well-known stove 
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checker with round holes, the designers of 
which demonstrated that 96 per cent of the 
brick became effective. He suggested thore was 
a certain subtlety in the name of this app aratys 
the ‘‘ varying-turbulence Cowper stove.” |; 
suggested the discovery of a new magic, but 
that was hardly so. There were stoves jp 
common use wherein the turbulence must vary 
by reason of the checker construction, an¢ 
surely the turbulence must vary in all stoves, 
even if only by the change in density of the 
gas as it lost its heat during passage through 
the stove. Therefore all hot-blast stoves might 
claim to be turbulence stoves. It wes dig. 
appointing that the author showed no di awing 
of the actual checker blocks used at Denain, 
He had seen a drawing from which it ap cared 
they were cruciform in shape, but the paper 
should have contained a drawing or a pict ire of 
the block, because, apart from scientifi:: eff. 
ciency, it was very necessary that it should have 
practical robustness. It was possible to iniagine 
a stove which was highly correct in the way of 
laboratory design, but a failure when it was 
used in practical work in a blast-furnace. He 
rather imagined that a cruciform checker would 
present certain difficulties in making a goo 
contact with the periphery lining. 

Mr. W. M. Thring (B.1.8.R.A.) said he wished 
to query the question of varying turbulence 
with the author. He could not see why one 
would not do just as well with a stove which had 
the bricks of the type shown the whole way 
down, and could not understand why there 
should be a sort of region in which there was a 
low heat transfer coefficient and then a sudden 
change over to a high heat transfer coefficient. 
It surely would be better to have the high heat 
transfer coefficient the whole way down. Was 
it genuinely varying turbulence or simply 
varying surface area per unit volume that came 
in here. It would be very interesting to con- 
struct a water model of this particular stove 
and see whether it was mainly turbulence or 
just variation of surface area that counted. 

The author, who was thanked for his payer, 
will reply in writing. 

The next paper was :— 

MAGNETIC CONCENTRATION EXPERIMENTS 
UPON IRON ORES USED IN NORTH 
LINCOLNSHIRE PRACTICE 

By L. Reeve, Ph.D., B.Sc., F.1.M. 


SyNopsis 

This paper is essentially an introductory one to 
place on record the of work now being 
carried — the Appleby-F; re Com. 

on the magnetic concentration of low-grade 
cee sens used in North Lincolnshire ironmaking 
practice. Preliminary laboratory experiments, in 
1944, indicated that promising its might be 
obtained by a magnetic roast of Frodingham 
calcareous ores followed by ic concentration. 
The preliminary results with Northamptonshire 
siliceous ores were not so encouraging. It was 
decided that the results with the Frodingham ores 
justified the design and installation of a small 
magnetic roasting kiln, approximately 23ft in 
length and 2ft 8in in diameter, to determine to what 
extent the laboratory results could be duplicated 
on a somewhat larger scale. Full details of this 
kiln, together with those of a continuous magnet ic 
separator of the Ball-Norton belt type are given. 
Preliminary results indicate that the kiln fully con- 
firms the laboratory results through a wide range of 
ore feed and gas flow. Some consideration is 
also given to the use of suitable factors to express 
degree of concentration achieved, examples of 
which are given. The importance of the petro- 
graphic. structure of iron ores in relation to their 
concentration is also indicated. 

In presenting the paper, Dr. Reeve said that 
on the question of low-grade ores and their 
utilisation in this country, it was possibly not 
sufficiently appreciated how low grade our ores 
really were. It was the fact, he believed, that 
they were the lowest-grade ores used com- 
mercially in the world. 

Perhaps the point that would create most 
interest was what were the economics of the 
process ? On the credit side we had a reduction 
of slag bulk from 25 cwt to about 18 cwt, if we 
used concentrates and middlings, or as little 
as 13} cwt per ton of iron if we used concen- 
trates alone. There were enormous economies in 
coke and so on which he need not emphasise. 
But, on the debit side, it must not be forgotten 
that the process was by no means cheap, as 
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cosis go in the industry, and in order to make 
1 ton of iron it was necessary to roast over 
4tons of ore. If fuel .cosis were based, as they 
should be, on the B.Th.U. content and not on 
an artificial internal price for blast-furnace gas, 
it was by no means going to result in a perfectly 
cleor-cut advantage in favour of concentration ; 
the matter would have to receive a@ great deal 
more detailed consideration. If the concentra- 
tion could be improved to the order of 45 to 50 
per cent and higher, then he had not the slightest 
doubt it would pay. A good deal of further 
work was now being carried out, and it was 
possible the results so far achieved might be 
improved upon. 

One other factor which must be taken into 
account when looking at the problem from a 
national point of view was the unfortunate fact 
that at the present moment any little successes 
achieved had been obtained only with Lincoln- 
shire ores. The Northamptonshire ores, which 
covered our main reserves, had up to the 
moment, in the case of the siliceous North- 
amptonshire ores, at any rate, given poor 
results. That meant that if they were going to 
concentrate at their own works it would be 
necessary to use up a greater percentage of our 
Lincolnshire as opposed to our, Northampton- 
shire reserves. That was a subject which must 
be considered in the greatest detail in its bearing 
on other major problems before a definite 
decision could be taken. 


DISCUSSION 


Dr. H. L. Saunders (Imperial College of 
Science) said that ore concentration was asubject 
which was coming more and more into pro- 
minence to-day, and particularly in this 
country, first owing to the deterioration in the 
quality of our home ores and, secondly, owing 
to the fact that we had such a lot of ores which, 
unless they could be concentrated in some way, 
it would not be economic to mine. The author 
had said that other methods of concentration 
were under consideration and, unless what he 
had in mind was highly secret, he was wondering 
whether any consideration had been given to 
hydrothermic treatment along the line of 
greatly accelerated natural weathering. 

Dr. T. P. Colelough (Iron and Steel Control) 
(in a communication read by the Secretary) 
said that it was clear that the simplest type of 
ore to be beneficiated would be the well- 
weathered outcrop ores or limy ores, in which 
the iron oxide was not-associated intimately 
with lime or silica either chemically, physically 
or crystallographically. In such cases the tem- 
perature of the roasting operation would be 
that at which the iron oxide was converted 
most readily to the magnetic condition. On 
the other hand, where the iron oxide was in 
combination with other oxides, or formed part 
of @ crystalline complex, then before the iron 
oxide could be changed into the magnetic state 
the temperature must be such as to secure the 
breakdown of the chemical compound or 
crystalline form. This temperature would vary 
according to the character of the ore, and each 
type of ore would require individual examina- 
tion to determine the optimum temperature. 
Attention should also be drawn to the influence 
of the rate of cooling of the roasted ore on the 
magnetic properties of the iron oxide. In 
addition to the ores of North and South 
Lincolnshire so far examined, it would probably 
be found that both the outcrop and limy 
Oxfordshire ores would also repay investigation. 
These ores were won at relatively low cost, and, 
if proved amenable to magnetic roasting, a wide 
field of increased useful application would be 
established for these vast resources. 

Mr. J. M. Ridgeon (B.I.8.R.A.) said that the 
author was quite right in saying that the 
Northamptonshire and more siliceous ores pre- 
sented the most difficult problem in the world. 
For in this country we had the problem of com- 
pounds .of iron containing silica and alumina 
which were actually in the form of & chemical 


compound, and in order to separate them it was - 


fairly clear that we might have to go to much 
smaller particle sizes than had ever yet been 
handled in any ore concentration proposition. 
The actual liberation of the iron chemical from 
such compounds and rendering it magnetic was 
fairly simple, but the problem then was a 
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physieal one of separating the almost molecular 

particles of iron oxide. 

Dr. Reeve replied shortly. 

The final paper on Wednesday morning, 
November 10th, was :— 

THE WORK AND ORGANISATION OF A 
STATISTICAL DEPARTMENT IN HEAVY 
INDUSTRY, WITH PARTICULAR REFER- 
ENCE TO THE STEEL INDUSTRY 

By A. W. Swan, B.A.8c., A.M.I.Mech.E. 
SYNoPsIs 

bn deals with the creed theory. It points out 
that main purpose of present-day statisties is to 
provide the best possible information about large 
numbers, through the use of small numbers. The 
use of sampling im giving notice of change in 
level and/or spread through the quality-control type 
of chart is illustrated in an example of steelworks 
costs. Next considered are statistical ‘ significance ” 
tests, used to determine whether a difference in 
comparative tests is real or aecidental, followed by 
the analysis-of-varianee technique used for analys- 
ing complex situations. The concluding section 
deals with the use of correlation-regression methods 
in the study of the relationships of two or more 
properties. 

art IE gives five examples of the application of 
statistical techniques and the resulting benefits, set 
out on a common plan : problem, preliminary work, 
statistical analysis, results and benefits. These 
examples differ from each other in regard to the type 
of problem, the technical and statistical approach 
and the resulting benefits. They are: quality 
control in a machine shop, sampling of silica brick, 
factors affecting quality of Bessemer rails, effect of 
coke quality and other variables on blast-furnace 
performance and control and inspection of hot-rolled 
steel bars. 

Part III is concerned with staffing and organisa- 
tion of statistical work. It recommends that 
statistical analysis should be assigned to an existing 
séction of an organisation—production, research or 
inspection—and that the chief requirements for the 
statistical investigator should be: (1) An ability to 
understand the point of view and difficulties of the 
practical men he is to help; (2) ability to size up 
and analyse the problem; and (3) a sound know- 
ledge of mathematics. Suggestions are made on 
the organisation of the work, with particular 
reference to the part played by higher management. 
The final section deals with reports, stressing that 
they must be essentially practical in outlook and 
simple in language. 


Discussion 


Mr. T. Sanderson (Workington Iron and 
Steel Company) said that one of the practical 
examples mentioned in the paper, viz., the 
effect of coke quality, had been dealt with in 
the works with which he was associated. The 
present-day quality and scarcity of coke brought 
into sharp contrast the necessity for statistical 
methods being applied to coke consumption, 
and from the information so obtained the 
management was able to determine the 
economics of any scheme. Probably the best 
course in regard to coke was to carry out 
experiments for two to four weeks with a coke, 
then change over to a better coke and then refer 
back to the original coke, keeping constant as 
many factors as possible. Such an experiment 
would take from six to twelve weeks, and it 
could only be done in a large works where 
different qualities of coke were available. In 
his own particular works, where the coke was 
produced, the day-to-day variation was not 
very marked. Therefore it was not possible to 
adopt the technique he had suggested. But a 
test lasting one week was carried out and 
statistical methods applied. It could not be 
said that the test showed the present practice 
to be wrong, but it had given quantitative values 
which applied to the conditions appertaining to 
the icular test. Due to a radical change in 
conditions, the-coke consumption was reduced 
from 18 ewt per ton to 16 cwt per ton, and with 
this lower consumption the coke quality was 
probably more critical. The use of statistical 
methods had been of value because it had given 
quantitative values and had enabled the manage- 
ment +0 compare the performances of different 
furnaces which it had been difficult to do 
previously. 

Mr. H. Herne (British Iron and Steel Research 
Association) said the British Iron and Steel 
Research Association had two departments 
which were particularly concerned with statis- 
tical methods. There was a small Operational 
Research Section, but he personally was con- 
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cerned more with the examination of the data 
and the presentation of precise results as con- 
clusions from other people’s work. He said he 
was whole-heartedly in agreement with the 
author on the question of psychology of the 
men to carry out this work. It was essential to 
choose men who could eombine a fairly modern 
technique like statistical analysis with ‘an 
appreciation of practical processes. In the past 
the applied statistician had come from the 
academic mathematically trained type. ‘At the 
present time there were a large number of 
colleges and polytechnics training people in a 
general appreciation of statistical methods, and 
this kind of person had intrinsically the 
psychology which was more adaptable to 
industrial problems. 

Sir Charles Goodeve, F.R:S. (Director, 
B.L.8.R.A.) said that statistical methods had 
been applied to a considerable number of indus- 
tries already and its intrusion into the iron and 
steel industry was a healthy sign. There was a 
distinction between operational methods and 
statistical methods. An important point 
was to get data which could be depended upon, 
and in operational work this was extremely 
important. In the recent literature on the 
subject there were many examples where people 
had been completely misguided as to what they 
thought were facts which they had presented 
to the statistician for analysis. 

The author made a short reply and the 
meeting was then adjourned until the afternoon. 


(To be continued) 


Technical Reports 


Design and Use of Saturable Reactors for Various 
Purposes (G/T210). The British Electrical and 
Allied Industries Research Association. Price 9s., 
postage 3d.—This report contains a brief account 
prepared at short notice by Dipl.-Ing. M. Zhulke, 
of Siemens-Schuckert Werke, Berlin, to give an 
outline of German theory and practice im the field 
of saturable reactors. The points dealt with in 
this report include references to the use of saturable 
reactors (1) as an essential part of mechanical 
rectifiers, (2) for commutation, (3) for prevention 
of material migration between contacts, and (4) as 
a “counting” device. Notes are also given on 
various difficulties encountered and precautions 
to be taken. It may be mentioned that this report 
was prepared originally to provide the basis of a 
short paper at a small meeting of those 
interested in these problems. The meeting was held 
on April 21, 1947, in London, and a brief account 
of questions asked and answers given will be found 
in the Appendix to the present report. 








German Technique in E.H.T. Switching Stations, 
with special reference to methods of Earthing, Insula- 
tion Levels and Protection (Ref. G/T211). The 
British Electrical and Allied Industries Research 
Association. Price 15s., postage 4d.—This is a 
report of a lecture given by Dir. Dipl.-Ing. G. 
Meiners, of the A.E.G., Berlin, a specialist in the 
design of switching stations and the author of an 
earlier report (Ref. G/T207) describing the “ block ” 
system devised by him for producing lay-out and 
control-circuit diagrams for switching installations. 
The lecture was given at a meeting in London on 
May 2, 1947, attended by about 140 representatives 
of interested sections of British industry. The chief 
subjects discussed were earthing, insulation levels, 
and general protection, mainly from the viewpoint 
of switching station practice. The author’s answers 
to a number of questions asked after the lecture are 
given in an appendix and a second appendix com- 
prises extracts from the 1941 V.D.E. Rules. 





German Switchgear Development by the Siemens- 
Schuckert Concern (Ref. G/T206). Price 6s., postage 
3d. German Switchgear Practice : Survey of High- 
Voltage Circuit Breakers and their Applications 
(Ref. G/T209).- Price 12s., postage 3d. The 
British Electrical and Allied Industries Research 
Association.—The above two reports, prepared 
by Dipl.-Ing. M. Ziihlke, of the Siemens-Schuckert 
concern, deal with circuit breaker developments 
in Germany. Ref. G/T206 covers Siemens- 
Schuckert activities from January, 1946, to 
February, 1947, and should be read in con- 
junction with the relevant section of the forth- 
coming B.I.0.S. report No. 1429, which deals with 
German switchgear practice during an earlier period 
ended December, 1945. Ref. G/T209 contains the 
substance of a lecture on the broader aspects of 
development in Germany and is in a sense supple- 
mentary to Refs. G/T205 and G/T208. 
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THE DEBATE ON IRON AND STEEL 

As we go to press, to use a form of words 
familiarised by the B.B.C., “the debate 
continues ”’ about a Bill intended to decide 
the future of the iron and steel industry of 
this country. As argument is met by counter- 
argument across the floor of the House, the 
leaders of the industry know that there 
can be only one end to these immediate 
proceedings. Sooner or later the Bill will be 
passed by the Socialist majority in the House 
and sent up for consideration “in another 
place.” But they cannot know what the 
eventual consequence for the industry will 
be. For, since the Conservative party has 
already announced its intention to repeal any 
nationalisation measure for the iron and steel 
industry should it be returned to power at the 
next election, it will eventually be the votes 
of people who can have little or no knowledge 
of the technical, operational and organisa- 
tional problems of the industry, and who will, 
in addition, be voting for or against many 
other proposals included in the party 
“ planks,” that will decide that momentous 
issue. Thus for a period of eighteen months or 
so the industry will be left in doubt as to its 
future. It is certain that managements and 
men within the industry will do their best 
during those doubtful months to ensure that 
the output of the works and the realisation 
of the industry’s plans of development suffer 
as little injury as possible. For both sides 
of the industry must and do deplore the fact 
that its future is to be decided through the 
hot conflict of political parties rather than 
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the application of cold logic. Yet, if only 
for financial reasons, it seems certain that 
some damage must be done. 

It is difficult for a non-political mind to 
comprehend why it was necessary to present 
the Bill to the House at the present juncture. 
For inevitably the fact that the issue will be 
decided by the result of the coming General 
Election, which no one can foretell, must em- 
bitter party controversy. Moreover, a delay in 
presentation of the Bill for at least another 
two years would have permitted cooler heads 
to review with greater certainty of conclusion 
the consequences of the nationalisation of 
other industries. In Toronto in 1946, Mr. 
Morrison remarked: “It is up to the 
nationalisers to prove their case that there 
will be public advantage by nationalisation.” 
Amongst Socialists, of course, nationalisation 
seems to be regarded as a panacea that will 
end all ills, a belief that could be held only 
by those with a pathetic faith in the infall- 
ibility of Governments and Ministers and a 
serious ignorance of history. But how are the 
nationalised industries actually faring ? Has 
the fact of nationalisation succeeded in 
solving those problems with which they were 
faced before they were brought under public 
ownership? We do not think so. For 
instance, the National Coal Board seems to 
be experiencing at least as much difficulty 
in getting the co-operation of the men as 
private industry experienced ; output shows 
little sign of advance despite improved 
mechanisation ; the price of coal has risen ; 
and the numbers of workers in the industry, 
far from rising towards the target proposed 
in this year’s Economic Survey, shows a 
tendency to fall. There is no evidence here 
that the Board has been more successful 
than the private industry would have 
been. One of the arguments used in 
favour of the nationalisation of transport— 
to take another example—was that it would 
settle controversies between “road” and 
“rail ’ that troubled the years before the war. 
Hasit? Isnot the Railway Executive already 
complaining of road competition? Is not 
the difficulty of devising co-ordinated road 
and rail charges proving just as intractable 
as ever? The fact is that nationalisation 
in itself does nothing to solve such problems; 
nor do we think that national Boards are 
any more capable of finding the solutions 
than the leaders of private industry. In 
operating the iron and steel industry a whole 
host of difficult problems have to be faced 
affecting amongst other matters the 
total capacity to be installed, the location 
of new plants, and the social consequences 
of unemployment when low demand 
necessitates the closing down of plants. 
Is there any reason to suppose that an Iron 
and Steel Corporation will be in any 
better position to solve them than are the 
Coal Board and the Transport Board to 
solve their problems? Is it not more prob- 
able that through the political interference 
of the Minister the problems will be made 
even less tractable ? 

Everyone can agree with Mr. Strauss, 
who opened the debate in the House, that 


“not only our prosperity but our security . 


and influence in world affairs will depend 
largely upon our iron and steel industry ; 
on whether it is efficient enough over a long 
period to produce cheap steel in ample 
quantities and responsive enough to national 
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requirements.” But it does not follow that 
“it cannot become either of those things ag 
long as it remains in its present private 
ownership.” The existing facts themselves 
support no such contention. For under that 
maligned private ownership and pressed on 
by the stimulus of the even more frequently 
maligned profit motive, the industry js 
at this time making strenuous and very 
effective efforts to increase its output of 
steel and to improve the economy of its 
methods. Moreover, as a consequence of an 
agreement by the men to work longer hours 
at the very time when men in other industries 
were claiming shorter ones, and of the 
efficient work of managements, steel output 
has reached a level far above the target 
originally set for 1948 in the Economic 
Survey. Further, that output is being main. 
tained at prices which compare very favour. 
ably with world figures and which would, it 
appears, be reasonably in line with world 
figures, even if allowance were made for the 
effect of ore and scrap subsidies. What 
reason is there to suppose that under the 
control of the proposed Iron and Steel Cor- 
poration the industry could do any better ? 
We have examined Hansard’s report of Mr. 
Strauss’s speech in vain to find an answer. 
It is true that in a reference to the Iron and 
Steel Board, which has for the last two years 
regulated the industry, Mr. Strauss remarked 
that “it does not enable the Government to 
exercise a sufficiently positive influence. 
The industry and industrial producers can be 
told what not to do, but in most matters not 
what they must do.”’ But we gain few clues 
as to what positive actions the Government 
has in mind apart from a—surely somewhat 
irrelevant—reference to the double loyalty 
of the industry (to the nation and to its 
shareholders) and the desire of the Govern- 
ment to end it, together with a vague 
suggestion that the Corporation might be 
less conservative than the existing Federation 
in expanding productive capacity. In fact, 
we are once again driven to the conclusion 
that the reason for the introduction of a 
measure for nationalising an industry is a 
belief in the virtue of nationalisation in 
itself. Only the Government, it is claimed, 
can interpret correctly the national interest. 
“The Corporation must have the national 
interest, as seen by the Government of the 
day, constantly before it.” But the issue 
before the House which must one day be 
placed before the country, was more pun- 
gently expressed by Mr. Churchill. Is the 
management of the iron and steel industry 
“to be management by business men under 
all the inducements of profit and all the 
penalties of bankruptcy, or is it to be manage- 
ment by politicians interested in their careers 
or prejudiced by their Party doctrines ? ” 


ECONOMIC FACTORS IN CIVIL AVIATION 

Wuen the Council of the Royal Aero- 
nautical Society invited Mr. P. G. Masefield, 
the Director-General of Long-Term Planning 
and Projects at the Ministry of Civil Aviation, 
to give the Fourth British Commonwealth 
and Empire Lecture it provided the occasion 
for a flow of stimulating and timely eloquence 
on one of the most difficult problems of the 
day. The lecturer confessed that the full 
text of the lecture ran almost to the length of 
an average book, but he thoughtfully kept his 
audience for no longer than the usual spell 
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ofan hour or so. With the present loss on 
or civil airline operations already exceed- 

ten millions sterling, even on the most 
optimistic method of assessment, and with 
comparable losses ruling even in the easy 
circumstances of the United States, such a 
survey of the economics of the situation was 
indeed due. 

In the main Mr. Masefield gives a hopeful 
picture of the future, bravely holding Govern- 
ment subsidies to be an expedient to be 
terminated as soon as possible, and that 
within the next ten or twelve years the air 
services should have reached a _ sound 
economic state free from subsidies of the 
normal kind on any route. It is not quite 
dear how he classes payments for mail 
services, but if these do not exceed the sums 
paid by the public when buying air mail 
stamps there is little reason to treat that part 
of the airline revenue as subsidy. What is 
beyond question is that taxpayers here and 
elsewhere will be glad indeed when the date 
for release from all direct subventions can be 
announced. Mr. Masefield’s analysis of 
future trends in aircraft and aero-engine 
design—the latter particularly—will be of 
special interest to engineers. He deals at 
length with the four main forms which the 
coming engine may take: an improved 
piston engine based on what may be 
called the normal type; a piston engine 
plus an exhaust-driven turbine addition ; 
the turbo-propeller type; and _ lastly, 
the plain turbo-jet. Choice between these 
engines will turn on many factors, not 
least on airline stage lengths and on the 
efficiency of the method of landing control. 
Since direct operating costs depend on hours 
flown whilst revenue is proportional to miles 
covered, high speeds are of advantage, 
always provided that the aircraft are designed 
so as to operate safely in relation to existing 
airports (already fully as spacious as the 
country can afford) with such necessary 
improvements in landing control as can be 
generally applied. It may be a truism, but 
it is certainly important that the traffic 
manager of an airline should at all times know 
just what payload can be offered for sale on 
any given date, for only in that way can he 
avoid the risk of overbooking with the con- 
sequent disadvantage of offloading either 
goods or fuel. Here the airspeed of the air- 
liner is a highly important factor ; high air- 
speeds make head winds a far less interfering 
influence on the working out of the opera- 
tional schedule, though the uncertainties of 
the weather, even with the best of fore- 
casting, make it hard to be certain that just 
the right amount of fuel is taken and no 
more—more fuel carried means so much less 
payload. Those who look far ahead will 
welcome the coming, some day, of atomic 
power for aircraft propulsion, since the fuel 
then needed would weigh but a few ounces 
and with the total weight of power plant and 
fuel substantially constant, the troublesome 
and costly effect of head wind on payload 
would disappear. 

Very large aircraft, such as “ Brabazon I ” 
and the like, are regarded as having the best 
chances of economic success for long ranges, 
with a likely passenger fare of 4-5d. per mile 
and a freight rate per ton-mile around half a 
crown. At the lowest end of the size-speed 
range comes the helicopter, which Mr, 
Masefield thinks may prove worth patronage 
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for a busy man for any distance between 25 
and 215 miles; and since the average 
passenger journey in British internal airlines 
is only about 150 miles, the helicopter should 
not lack opportunity. For the highest speeds 
of all (apart from rockets, which, being wing- 
less, are not aircraft at all) there is nothing to 
rival the pure jet. But until better heat- 
resisting materials are discovered its thermal 
efficiency must remain relatively unsatis- 
factory, especially at low altitude, and the 
usual time-consuming process of “ stacking ” 
before landing can be disastrous to the 
overall miles-per-gallon figure. Far more 
efficient systems of landing control are indeed 
essential for the future of this type in any 
application where economic costs are a 
material factor. Once these have become 
available the present rivalry between the 
turbo-propeller and pure jet types should be 
settled in favour of the jet; in fact, in Mr. 
Masefield’s crisply worded forecast that type 
would “sweep the board:” for all flying 
stages of a couple of hundred miles and 
upwards. If his estimate be accepted that 
below 200 miles the helicopter, with its 
ability to take off and land anywhere, is the 
fastest means of transport for passengers and 
mail, the future of civil flying may well come 
to be nicely divided between hare and 
tortoise: a very simple solution for a com- 
plex problem. 





Obituary 
WILLIAM MORRISH SELVEY 


FvEL and power station engineers, both 
in this country and in America, will learn 
with deep regret of the death, which occurred 
in @ London nursing home on Monday, 
November 15th, of Mr. William Morrish 
Selvey, in his sixty-ninth year. 

Mr. Selvey was born in July, 1880, at 
Portsmouth, in Somerset, and after a general 
education at a private school, he was appren- 
ticed in 1894 to the Royal Dockyard at 
Devonport. In the four years at Devonport 
he gained a Whitworth Exhibition. Later he 
studied at the Royal College of Science, 
London, after gaining a Royal Scholarship. 
While at Kensington, he was offered a 
National Scholarship and he studied physics 
under Professor H. L. Callender. He was 
awarded the Associateship of the Royal 
College of Science and also became a 
Senior Whitworth Scholar. In view of these 
scholastic successes, he was allowed to take 
a post-graduate course at the Central Tech- 
nical College, South Kensington, and during 
his later period acted as a research student 
with the late Professor Ayrton. 

It was on Professor Ayrton’s recommenda- 
tion and with the concurrence of the Board 
of Education, that Mr. Selvey in 1903 joined 
the technical staff of Messrs. Merz and 
McLellan, of Newcastle-upon-Tyne. He 
remained assistant engineer with that firm 
until late in 1913 when he started practice 
on his own account in Sheffield. While in 
Newcastle he took a keen interest in technical 
education, and started an evening school for 
engineering apprentices, which rapidly grew 
in size, and resulted in the foundation of the 
first Junior Day Technical School, a move- 
ment which spread over the whole country. 
Both in Newcastle and in Sheffield, he was 
assisted by Mr. Maurice Wadeson, M.I.E.E., 
who is now deputy city electrical engineer of 
Nottingham. 

In Sheffield Mr. Selvey’s principal work 
can be summed up in three sections. He was 
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able to give expert advice to local authorities 
on matters arising out of the Electric Lighting 
Acts, the Electricity Commissioners’ schemes 
under the 1919 Act, and the establishment 
of the Central Electricity Board under the 
1926 Act. He was also instrumental in 
purchasing a number of the smaller com- 
panies run by unauthorised undertakers and 
incorporated them into larger local under- 
takings. That policy lead to the establish- 
ment of several important local authority 
electricity undertakings. Mr. Selvey was also 
a pioneer worker in the electrification of 
collieries particularly in the Yorkshire dis- 
trict. His original and perhaps his best- 
known work, for which he will long be remem- 
bered, was the precision testing of power 
plants. That work naturally grew out 
of the common practice of those days of 
inserting a clause into specifications, which 
gave either a bonus or a penalty for the 
performance of the plant. Power station 
efficiency became, therefore, a very important 
question. Mr. Selvey’s specialised knowledge 
and his quiet but incisive way of speaking 
gained for him considerable High Court and 
patent work as an expert witness, and in 
later years he was an important witness 
in many cases of nuisance arising from the 
emission of grit and sulphurous gases from 
power station chimneys. In that special 
sphere his connection with the Manchester 
Barton power station case may be recalled. 

In 1923 he opened a head office in London 
at 64, Victoria Street, Westminster, but 
kept his Sheffield office going. We cannot 
hope to record all the successes he had in 
reforming inefficient power plants, but that 
work attracted attention in America, and 
Mr. Selvey was one of the few consulting 
engineers of Great Britain who was entrusted 
with work for the United States. He acted 
as consultant for the Detroit Edison Com- 
pany. That connection gave him a keen 
interest in American developments in power 
station practice and on three occasions he 
visited the United States and Canada to 
study current power plant practice. 

He was keenly interested in the develop- 
ment of refrigerating plant, and during the 
first World War he was_ responsible for the 
erection in Trafford Park, Manchester, of 
a very large cold store, in collaboration with 
Mr. L. R. Morshead. Afterwards, Mr. Selvey 
electrified and rebuilt several smaller cold 
stores, and was responsible for the design and 
equipment of one of the largest cold stores 
on the Continent. 

We may also mention his work in connec- 
tion with the design and equipment of the 
Govan destructor works for the Glasgow 
Corporation, in which he installed Heenan 
and Froude plant and produced a useful 
supply of electricity. He modernised the 
electric power system for Athens and district 
in collaboration with British, Belgian and 
French firms. 


He was a valued member of the 
Institutions of Civil, Mechanical and 
Electrical Engineers. While in York- 


shire, he read a paper on ‘‘ Power Plant 
Testing ’’ to the Institution of Electrical 
Engineers, for which he was awarded a 
Premium. For some time he acted as 
Technical Representative for the Coal Con- 
troller for the Yorkshire area. For a year, 
1919 to 1920, Mr. Selvey was chairman of 
the Yorkshire branch of the Institution of 
Electrical Engineers. He was a member, too, 
of the joint board which put into being the 
National Certificate Scheme for the Institu- 
tion of Electrical Engineers, and he con- 
tinued to serve on that board for many years. 

When the Institute of Fuel was formed, 
he became a founder member and was made a 
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Fellow in 1928. Two years later he served on 
the Council, and in 1935 was elected Vice- 
President. He succeeded Lieut.-Colonel Sir 
John Greenly as President in 1941, and chose 
as the title of his address, “‘ The Hundred 
Thousand: An Engineer’s Philosophy.” 
In that address he dealt in his own inimit- 
able way with science and research, and fuel 
and electric power, and concluded with wise 
words on politics and policy. He was a 
member of the British Association of 
Refrigeration, the American Society of 
Mechanical Engineers, and was honorary 
member of the Stoke-on-Trent Engineering 
Association. He was also a member of the 
Heat Engine Trials Committee. His cheerful 
personality and his wide knowledge were 
evident in his many and often weighty con- 
tributions to the discussions of Institution 
papers, and he will be missed at meetings ; 
but he will be long remembered for the 
great work he did in furthering development 
in our electric power and fuel industries. 


ERNEST BLACKER VIGNOLES 

Ir is with deep regret that we have to 
record the death of Mr. Ernest Blacker 
Vignoles, a founder and past chairman of 
Evershed and Vignoles, Ltd., of Chiswick, 
London, W.4. Mr. Vignoles, who died on 
Wednesday, November 10th, at his home, 
“Little Orchard,” Streatley-on-Thames, 
Berkshire, in his eighty-fourth year, came of 
engineering stock. His father, Mr. Hutton 
Vignoles was a member of the Institution of 
Civil Engineers from 1851 to the time of his 
death; and his grandfather, Mr. Charles B. 
Vignoles, a pioneer of railway engineering 
and the inventor of the Vignoles rail, 
was President of the Institution of Civil 
Engineers from 1870 to 1871. 

Mr. E. B. Vignoles received his early 
education at Malvern College and, on leaving 
college, he spent some years on the Con- 
tinent visiting France and Germany. In 
1886 he returned to England and was 
attracted to the electrical engineering in- 
dustry, which was then in its early years. He 
studied under the late Professor W. E. 
Ayrton at the Central Technical College, 
Exhibition Road, South Kensington. 

On completing his technical training, in 
1889, he entered the firm of W. T. Goolden 
and Co., electrical engineers, as a pupil. He 
went through the shops and spent some time 
in the testing department and the design 
office on the construction of dynamos and 
other electrical machinery. He was engaged 
with Mr. Sydney Evershed on research work 
connected with investigations into problems 
concerning magnetic induction in iron. 

About 1895 the business of W. T. Goolden 
and Co. was joined by Easton and Anderson, 
and the firm of Easton, Anderson and 
Goolden, Ltd., was formed. That change in 
ownership presented an opportunity of 
acquiring the instrument section of the 
business as a separate company, and Mr. 
E. B. Vignoles joined Mr. Sydney Evershed 
as the managing director and later the secre- 
tary of the new firm of Evershed and Vig- 
noles, Ltd., which continued its business in 
the Woodfield Works. Later, however, a 
new and modern factory with special 
machinery for the production of precision 
work was built in Acton Lane, Chiswick. 
The firm specialised in the production of 
insulation testing sets, telegraph apparatus 
for helm and steering on ships and stoker 
indicators, and also signalling gear for naval 
gunnery. In 1904, when the new insulation 
testing set was developed, Mr. E. B. Vignoles 
coined the word “‘ Megger,’”’ which was later 
adopted as the trade mark of the company 
and is well known in electrical engineering 
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practice in all countries. In his later years 
Mr. Vignoles devoted his principal attention 
to the financial and policy sides of the 
business. In addition to being managing 
director and secretary for many years, Mr 
Vignoles was chairman of the company. He 
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retired from active participation in the 
business in 1931, but he continued to be an 
active member of the board to within a few 
weeks of his death. After retirement he went 
on a world tour and visited the firm’s agents 
in many countries. 

He was an early member of the Institution 
of Electrical Engineers, a past Chairman of 
the British Electrical and Allied Industries 
Research Association, and a member of the 
British Committee of the International Elec- 
trical Technical Commission. 


LIEUT.-COLONEL J. D. K. RESTLER 


WATER engineers will learn with regret 
of the death on Saturday, November 13th, 
of Lieut.-Colonel James Douglas Kendall 
Restler, of Sloane Gardens, London, S.W.1, 
who from 1903, when he was appointed engi- 
neer to the Rickmansworth and Uxbridge 
Valley Water Company, served that water 
undertaking, becoming chairman and engi- 
neering director in 1946, a position he held 
until his death. 

Colonel Restler was the only son of the 
late Sir James William Restler, K.C.B., who 
was at one time the chief engineer to the 
Metropolitan Water Board, and chairman of 
the Rickmansworth and Uxbridge Valley 
Water Company. He was educated at pre- 
paratory schools and at Westminster School, 
and then took an engineering course at 
King’s College. His practical training was 
obtained under Professor Capper, and as a 
pupil with the Worthington-Simpson Com- 
pany, Ltd. In 1901, on completing his train- 
ing, he became assistant engineer to the 
Southwark and Vauxhall Water Company, 
and had charge of laying 16 miles of 36in 
main from the Thames area to Kennington. 
He was also responsible for the machinery 
at the Merton Mill pumping station, which 
was designed for 1,500,000 gallons of water 
each twenty-four hours. In 1903 he was 
appointed engineer of the Rickmansworth 
and Uxbridge Valley Water Company, and 
he carried out several improvements in this 
supply area. In 1913 he was associated with 
Mr. ©. L. Morgan, M.I.C.E., of the London, 
Brighton and South Coast Railway Company, 
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in reporting on the water supply of the 
Portsmouth area. He also reported on thy 
Harrow water supply, and other scheme 
In the 1914-18 war, he had a distinguisheg 
career, and saw service in Egypt, the 
Mediterranean, Belgium and England. 

He returned to the Rickmansworth ang 
Uxbridge Valley Water Company and was 
made director in 1922. Two years later 
Colonel Restler was appointed ch:irman 
and engineering director of the St. \lbang 
Waterworks Company, a position }:6 go. 
tinued to hold alongside his similar a} )oint. 
ment at Rickmansworth until his <leath, 
In 1936 he was appointed chairman ‘f the 
North-West Home Counties Rezional 
Advisory Water Committee, and took an 
active part in the preparation of air raid 
precautionary measures and emer,ency 
arrangements in anticipation of the second 
World War. For some years he acted as 
consulting engineer, with offices at Palace 
Chambers, Westminster, London. 

He was well known in the profession and 
was a member of the Institutions of Civil, 
Mechanical and Electrical Engineers, and 
his death will be widely regretted. 


The “ Sheffield on Its Mettle” 
Exhibition 

Tue ‘ Sheffield on Its Mettle’’ Exhibition, 
which was opened on Monday, November 15th, 
by Her Royal Highness Princess Margaret, 
forms a part of a series of displays arranged in 
the Cutlers’ Hall, organised by the Sheffield 
Chamber of Commerce. It is accompanied by 
a Pageant of Production at the City Hall. ‘lhe 
object of the exhibition is to emphasise the 
craftsmanship of the city’s industries and the 
quality of its products. It includes the Cutlers’ 
Company plate and a display of contemporary 
silverware, arranged by the Master Silver- 
smiths’ Association. There is also a fine display 
of cutlery, arranged by the Sheffield Cutlery 
Manufacturers’ Association. Part of the exhi- 
bition consists of the Design Fair of the Council 
of Industrial Design, which, like the ‘‘ Sheffield 
on Its Mettle’’ Exhibition, was designed by 
Mr. James Gardner. Examples of the work of 
former generations mark the city as the home 
of craftsmanship. A wide selection of Sheffield- 
made steel and steel products, including numer- 
ous tools for various trades, is on view. Special 
attention is given to the part that Sheffield 
steelmakers have played in making possible the 
production of jet engines and gas turbines. It 
is fitting that the structural work upon which 
the various exhibits are displayed is all con- 
structed from Sheffield products, including 
representative types of steel sheets, rods and 
bars. An exhibit by the British Iron and Steel 
Federation depicts the interior of a Sheffield 
steelworks and a travelling ingot of Perspex, 
illuminated internally, adds a realistic touch. 
The exhibition will remain open until Saturday, 
November 27th. 
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THE ENGINEER 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 


TRAIN SERVICE COMPARISONS 

Sir,—In his letter of October 22nd, Mr. 
Poultney rounds off his submission of August 
27th with a design for a proposed locomotive 
to handle the heaviest trains between London 
and Edinburgh. Although he specifically 
mentioned the East Coast route, I suggest that 
in considering the problem one must also take 
jnto account the West Coast route. 

Whilst I agree with the incorporation of 
proved refinements calculated to increase 
mechanical efficiency, I do not see that his 
proposal offers a sufficiently substantial advance 
on the latest ‘* Pacifics ’’ in service or projected 
for these routes. 

The west side one is the more exacting, and 
in THe ENGINEER, December, 1946, Mr. O. 8S. 
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1 in 80 at an average of 30 m.p.h. unassisted 
an engine will need a tractive effort of about 
20,000 Ib available for climbing. Such an 
engine would require a nominal tractive effort 
of the order of 60,000 1b to 65,000 1b as put 
forward by Mr. Livesay and developed in my 
letter of August 6th. 

Obviously such a machine goes far beyond 
the present designs, in that it involves an 
articulated type with mechanical stoking, if oil 
fuel is barred. The machine which I described 
in my earlier letter incorporated auxiliary 
equipment in connection with a projected heat 
recovery system. I enclose with this letter a 
diagram which is a modification of that design 
to illustrate my proposal of a new articulated 
type to perform the duty specified above. 
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pared with a normal steam coal-fired trawler, 
even assuming that coal could be obtained of 
sufficiently good steaming quality to warrant 
its use. 

The same owners have now bought the 
‘* Allan Water,’’ generally similar, except that 
she is powered by a Crossley scavenge pump 
diesel. 

The question has naturally been asked why 
the ‘“ Thorina’’ was disposed of so quickly 
after her completion and if Dutch owners possess 
any magic characteristics which their British 
épposite numbers lack. 

The ‘“ Thorina’”’ was a relatively small ship 
compared with others with steam drive fishing 
from Hull. The engine was certainly adequate 
for the size of ship and the speed running free 
to and from the fishing ground chosen by all 
concerned, i.e., 11 knots. The main engine, it 
will be recalled, a Ruston pressure-charged uni- 
directional unit, had a rating of 585 b.h.p. con- 
tinuously at 450 r.p.m., driving the screw 
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Nock, B.Se., gave some particulars of the per- 
formance of a ‘* Coronation ’’ class locomotive 
with 604 tons total load, which climbed Shap 
and Beattock gradients at an average of 36-8 
and 31-4 m.p.h. respectively—presumably 
without banking assistance. Again in 1944, 
with a load of 500 tons, average speeds of about 
30 m.p.h, were recorded. 

In a@ recent trip over this route with a re- 
designed ‘‘ Duchess ’’ class ‘‘ City of London,” 
the journey took nine hours with unspecified 
stops at Carnforth and Beattock for the services 
of banking engines, the load being fifteen full 
coaches, about 500 tons. 

Mr. Poultney’s engine would do no better, 
and unless it could demonstrate a much 
improved thermal efficiency there is little 
justification for its adoption in favour of 
existing machines, 

A school of thought exists which considers 
that the correct policy is to run more frequent 
lighter high-speed trains, which, I suggest, is 
against the present trend, involving increased 
running difficulties as well as multiplying 
thermal losses. In any case, it is doubtful if 
the normal traffic justifies more than three major 
fast limited stop trains per day per route. 

I support Mr. Livesay’s proposal for increased 
power per unit, so that the existing services can 
be operated at high average speeds at full-load 
conditions with a reasonable margin in reserve ; 
a revised schedule of seven hours would be very 
acceptable and well within the compass of his 
proposed ‘‘ Garrett ” type locomotive (see THE 
ENGINEER of June 25th). 

To take a 650-ton train up a long gradient of 


_—Traotive Efort 85%8.P. 89,000 Lb. l 
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Alternative Non Condensing Turbo-Electric 
4,500 Sq. Ft. Evaporation & 1,500 Sq. Ft. Superheater 


Approx. Total Weight 240 Tons 


PROPOSED ARTICULATED EXPRESS LOCOMOTIVE 


This design is for a conventionally powered 
locomotive, but could be developed as a non- 
condensing turbo-electric locomotive ;_prefer- 
ably in conjunction with a heat recovery 
system, an attractive field comparatively un- 
explored. 

From all that has been written and said on 
the subject of locomotive power, bearing in 
mind that for dollar and strategic reasons we 
cannot completely go over to oil in whatever 
form it is used, there is a strong case for a long- 
term full-scale investigation and research pro- 
gramme generously financed and adequately 
organised. 

It has been stated that the £12,000,000 spent 

n “ Brabazon I’. is justified. Half that sum 
invested on the further development of the 
steam locomotive would at least result in a 
valuable return in fuel economy. 

E. W. Herrineron, A.M.I.Mech.E. 

Edgware, November 6th. 





MOTOR TRAWLERS 


Srr,—In July, 1947, the modern British 
motor trawler ‘“‘ Thorina,”’ built at Beverley 
and powered in Lincoln with a Ruston and 
Hornsby four-cycle, single-action, airless injec- 
tion engine, was sold by her owners to Dutch 
trawler owners. The ship has now been in 
operation for just over a year, and during that 
time has made successful trips in general fishing 
in the North Sea. 

It is estimated that because of her diesel 
engine propulsion she has saved her owners 
something like £6500 to £7000 in fuel bill, com- 


Tractive Effort 85%8.P. 26,000 Lb. | 


Engine. 3 Cylinders. ph “Bore x 30 Stroke. 10 Dia. Values 


ided Drive 
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through a three-to-one ratio reduction reverse 
gear. It is understood that during her operation 
under the British flag the “‘ Thorina ’’ gave no 
trouble whatever either as regards her main or 
auxiliary engines. This freedom from trouble 
has been confirmed by a year’s operation under 
the Dutch flag, the only modification which has 
taken place being the “‘chroming” of the 
cylinder liners by the Van der Horst process. 

The controlled price situation in the British 
fish market is not one which makes for a desire 
to land the choicest of prime fish. The Dutch 
market, on the other hand, which seldom draws 
from grounds further than the North Sea, is 
much more selective and demands tip- 
top quality. The Dutch are 4 fish-eating nation 
and do not take kindly to coarser kinds. Also, 
the ‘‘Thorina’’ has been employed in the 
herring fishing—an important branch of Dutch 
fishing activities. Her catches in this con- 
nection have been highly successful. 

The case of the ‘‘ Thorina ” reminds me very 
much of the similar happenings in the early 
days of the application of the diesel engine to 
cargo ships in British merchant fleets. Here, 
time and time again, we had the case of a single 
motorship amongst a fleet of steamers. Here, 
too, we had difficulties in obtaining the right 
kind of engineers. To-day, the opposite is the 
case. Most British fleets have an odd steamer 
amongst a fleet of motorships, and the difficulty 
in finding suitable engineers for seagoing ships, 
while perhaps never as easy as in Continental 
countries, is now no problem at all. 

A. C. Harpy 

London, E.C.3. 
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The Rugby Locomotive Testing Station 


No. Il—(Continued from page 491, November 12th) 


LOCOMOTIVE PLATFORM 

ee across the pit above the roller units 

is a locomotive platform, which is designed 
to raise and lower an engine in respect to the 
rollers. This platform consists of two heévy 
beams rigidly braced to form a single unit, 
and supported on jacks situated adjacent to 
each of the units and at each end of the pit. 
A longitudinal shaft, which is driven by a 10 h.p. 
motor through a reduction gear at the outer 
end of the pit, is arranged to actuate all the 
jacks in unison. The platform is provided 
with rails on which run the flanges of the 
locomotive wheels, while the treads overlap 
the rollers. 

Before a locomotive is placed in position 
on the platform, the roller units are first 
set according to the nominal distances of the 
locomotive axles by reference to the vernier 
scale. The locomotive is then backed on to 
the platform and coupled to the drawbar. 
The platform is then lowered and the position 
of each unit is checked and reset for each 
axle by means of a special device originally 
developed at the Vitry testing station of the 
French National Railways. This device, as 
can be seen in the illustration below, is 
carried on a baseplate, which can be fitted on 
brackets attached to each main bearing cap of 
the roller units. 

It consists of a balancing beam, which is 
pivoted at its centre and carries small rollers 
at its outer ends. The device is first set with 
these small rollers resting on the wheel of the 
driven roller and an indicater pointer is set at 
zero. A lever projecting from the body of the in- 
strument is then depressed to raise the beam 
vertically until the small rollers touch the rim 
of the locomotive driving wheel. Any deviation 
of the beam from the horizontal as a result of 
one roller touching the wheel-rim before the 
other is indicated by the pointer on a gradu- 
ated scale. The combined dynamometer-roller 
unit is then moved the required amount to cause 
both rollers on the alignment device contact 
the wheel-rim at the same time, when 
the pointer will again register zero. When 


locomotive resting on the rollers in the 


testing position. 
DRAWBAR DYNAMOMETER AND DAMPING 
DASHPOTS 
When anchored in the testing position, a 


locomotive is prevented from running forward 
under the influence of its own tractive effort 
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ing nature. To avoid this and to obtain 
clearly defined indication of mean tractive 
effort, a powerful hydraulic damper is con. 
nected to the drawbar at a point as close as 
convenient to the locomotive, where the draw. 
bar is articulated. Between this point and the 
hydraulic dashpots is interposed a bell-crank 
lever pivoted on Timken roller bearings, 
This lever causes the twin pistons of the dash. 
pots to oscillate through an amplitude five 
times that of the drawbar. 

The twin dashpot pistons fit with s:all 
working clearance in cylinders filled witli oil, 
which can escape from the high to the lowe 
pressure chambers of the cylinders thr ugh 
orifices controlled by a motorised needle valve 
operated by means of push-buttons in the 


DRAWBAR, SAFETY LINKS AND BUFFERS 


by a heavy drawbar. One end of this draw- 
bar is connected to the locomotive and the 
other to a drawbar dynamometer by which 
the drawbar pull is both resisted and measured. 
As the tractive effort of reciprocating engines 


WHEEL SETTING DEVICE 


all the roller and dynamometer units are in 
their correct positions they are locked on their 
tracks. 

The platform can then be lowered to leave the 


is non-uniform but fluctuates cyclically, the 
measuring apparatus, in the absence of con- 
trary provision, would be liable to produce 
indications of a more or less violently fluctuat - 


control room. Under the most onerous con- 
ditions of operation, a small amount of heat 
is generated by hydraulic friction and this 
heat is transmitted to circulating water through 
the medium of a heat exchanger having pro- 
vision to measure the amount of heat given 
up. 
The effect of the damping dashpot is to 
reduce very greatly the amount of longitudinal 
oscillation of the locomotive. The drawbar 
dynamometer is protected still further from 
the effect of such oscillations as remain by the 
interposition of cishioning springs, the deflec- 
tion of which, due to the remaining oscillation, 
represents a small proportion of the deflection 
due to load. 

The cradle in which the dashpot assembly is 
mounted is carried on screwed columns at 
each corner and a pair of jacks set centrally 
in the front and rear girders of the frame. 
These two jacks are connected through shafts 
and universal couplings to a motor in the 
centre of the frame. When it is required to 
adjust the height of the drawbar assembly 
in accordance with the height of the locomotive 
dragbox, the nuts on the cradle support columns 
are run back and the jack motor operated to 
raise or lower the cradle. 

The drawbar dynamometer at the innermost 
end of the pit was supplied by A. J. Amsler, 
of Switzerland, together with a recording 
table, on which is recorded the peripheral 
speeds of the driving wheels, the tractive 
effort, the power developed and the useful 
work done by the locomotive. All of this 
information is recorded on a single sheet. 
This recording equipment is similar to that 
used on dynamometer cars on railways all 
over the world. 

From the drawing reproduced in our last 
issue could be seen the arrangement of the 
dynamometer in respect to a locomotive on 
test. The dynamometer is designed to with- 
stand a pull of 40 tons and consists of a cylinder 
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employing oil as the working fluid. A piston in 
this cylinder serves to compress the oil when a 
joad is applied and the pressure of the fluid 
is recorded as a measure of the pulling force 
exerted by the locomotive on the drawbar. 

The hydraulic cylinder is mounted on a 
heavy vertical steel ‘‘ HH” beam, forming part 
of the anchorage described later. 

The position of the piston is controlled by 
the amount of oil contained in the chamber 
between the piston and the end of the cylinder. 
This chamber can be filled with oil from a 
small high-pressure hydraulic pump or partly 
emptied to a sump, both functions being con- 
trolled by a mediating valve, the opening 
and closing of which is controlled by a rod 
connecting the valve to the frame of the 
locomotive. 

If the locomotive under the influence of its 
own tractive effort moves forward, compressing 
the springs by which the drawbar is connected 
to the Amsler dynamometer, the ‘mediating 
valve admits high-pressure oil to the appro- 
priate chamber of the hydraulic cylinder and 
restores the locomotive to the correct testing 


position. 
As can be seen in one of the photographs 





CONTROL DESK 


we reproduce, a safety link is situated on each 
side of the drawbar. These safety links are 
connected to the buffer beam of the locomotive 
and are anchored through heavy coil springs to 
posts projecting up from and integral with the 
foundation steel work. The links are of suffi- 
cient strength to prevent accidents in the 
event of a drawbar fracturing during test. 
They have a degree of lateral movement 
before making contact with the springs, and 
are arranged to actuate limit switches if this 
movement exceeds }in in either direction. 
By means of these limit switches an alarm is 
given in the control cabin if a locomotive run- 
ning on the test bed moves more than }in 
from its predetermined position. 

Heavy spring buffers are incorporated in 
the dashpot supporting frame to prevent the 
locomotive overruning when being backed on 
to the bed. 

The main achorage is arranged so that the 
reactions due to drawbar pull and dynamometer 
torque are self-neutralising and are not trans- 
initted to the surrounding foundations and 
buildings. It consists of a very heavy steel 
structure, the main longitudinal beams of 
whicheextend practically throughout the length 
of the foundation block and underlie the dyna- 
mometer sole plate. Near the rear end they 
carry the vertical beam of “‘H”’ section on 
which the Amsler dynamometer is mounted, 
together with its height-adjusting gear. This 
“H’” beam is buttressed by heavy steel 
struts, strongly riveted and braced to the 
main frame, while the latter is supported upon 
a grillage consisting of steel channels arranged 
in pairs athwart it. 

The proportions of the anchorage are such 
that, without relying on any assistance from 
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the concrete block in which it is embedded, 
the deflection of a point lying on the longi- 
tudinal axis of the drawbar dynamometer 
under conditions of maximum drawbar pull, 
is not expected to exceed 0-020in. 


CONTROLLING AND RECORDING GEAR 


At the inner end of the test bed and built 
within the main test house, is a two-storied 
brick structure, which houses the control 
room, where the majority of the records are 
made. The ground floor of the control room 
building contains the drawbar cylinder and 
restoring apparatus. On the upper floor are 
the main control desk, the recording instru- 
ments, and the Amsler recording table. The 
control room is effectively soundproofed and 
has double doors and windows. 

The control desk is situated in front of a 
window overlooking the whole of the test 
bench, and all its functions are push-button 
operated. The arrangement of this control 
desk can be seen in the illustration. A large 
dial on a vertical panel at the rear of the desk 
indicates the relative locomotive speed in 
miles per hour. Push-buttons on this panel 


operate the lubricating oil pumps on the testing 
units, and lights adjacent to the buttons indi- 
cate when the pumps are working and also 
show when oil pressure has fallen to a dangerous 
level. 

Five sets of dials on the desk provide a 
continuous indication of the tractive effort 
at each of the dynamometers on the driving 
wheels and the relative speed. The dynamo- 
meter loading can be increased or decreased 
by means of push-buttons collectively or indi- 
vidually at each axle. A number of other 
functions are also controlled or indicated on 
the desk. 

A constant record of the speed of a locomotive 
is obtained from a friction disc, which is spring- 
loaded against the tread of one of the driving 
wheels. The speed is transmitted by electrical 
means to the apparatus table in the control 
room. 

Up to fourteen different quanties can be 
recorded at the apparatus table by recording 
pens operating on a wide roll of paper, which 
can be set to move either proportionately to 
the distance travelled by the locomotive or 
proportionately to the operating time. The 
leading quantities measured and recorded on 
the paper are time, distance travelled, 
speed, drawbar pull, total effective work done 
at the drawbar throughout the duration of the 
test—an integration of drawbar pull in respeet 
to the distance travelled—and drawbar horse- 
power—an integration of the work done at the 
drawbar in respect to time of running. The 
remainder of the pens are provided to incor- 
porate on the chart a record of any other 
features it is required to register during a 
test. Set in the floor, adjoining the recording 
table, is a glass panel, through which the 
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drawbar dynamometer can be kept under 
observation. 


INSTRUMENT PANEL 

A panel of indicating and recording instru- 
ments, which covers one wall of the control 
room, has been supplied by the Cambridge 
Instrument Company, Ltd. On this panel 
four 10in scale gas analysis indicators are 
fitted for showing the CO,, oxygen, hydro- 
gen and carbon monoxide content of 
the smokebox gases. For firebox gas and 
tube gas temperatures the panel is fitted 
with a two-point recorder with a range of 
0 deg. to 2700 deg. Fah., giving continuous 
records on @ strip chart in different colours ; 
a twelve-point indicator with a similar range 
and having a multipoint switch for connection 
to the various thermocouples, and a similar 
indicator with eighteen points and a range 
from 0 deg. to 2000 deg. Fah. Fer measuring the 
temperature of smokebox gases electric resis- 
tance thermometers are connected to a three- 
point recorder with a range of 300 deg. to 900 
deg. Fah., and a twelve-point indicator with 
a similar range. Electric resistance thermo- 
meters measuring steam temperatures are 





RECORDING TABLE 


connected to a three-point recorder with a 
range of 200 deg. to 900 deg. Fah., and two six- 
point indicators, one from 300 deg. to 900 deg. 
Fah. andthe other from 200 deg. to 600 deg. Fah. 
Air and water temperatures are transmitted 
from electric resistance thermometers and 
shown on a twelve-point indicator. 

The high-pressure steam on a locomotive 
during testing is recorded on two double- 
pen recorders, fitted with twenty-four hour 
charts and ranging from 0 Ib to 400 lb per square 
inch; the pressures are shown on four dial 
pressure gauges of similar capacity. Low-pressure 
steam is recorded on an instrument with a 
range of 0 lb o 20 Ib per square inch, which 
operates in conjunction with a Cambridge 
electrical pressure measuring unit. Two 8in 
dial pressure gauges show the low-pressure 
steam. For indicating and recording smoke- 
box and firebox and ashpan vacua double-pen 
recorders and dial draught gauges are fitted. 

Additional equipment supplied by the Cam- 
bridge Instrument Company includes an outfit 
for testing thermocouples, comprising a work- 
shop potentiometer and laboratory type rare 
metal thermocouple. There is also an outfit 
for testing electrical resistance thermometers, 
comprising a Callendar and Griffiths Bridge, 
a spot galvanometer and a laboratory electrical 
resistance thermometer element. 

A group of connections on the bench can be 
wired to the control room and be used in con- 
junction with pyrometers when it is required 
to record temperatures at such points as the 
axle-boxes, &c. 


OrHER Test Hovusrt EQUIPMENT 


The locomotive firing platform, arranged 
above the drawbar, is supported on an inde- 
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pendent framework and can be adjusted in 
height through screw-jacks to suit different 
types of engines. ‘The coal bunker on this 
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the pit to give access to the roller units, 
the boards between the approach extension 
units are removed and the platform can then 


4 || LY 
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The detailed design and construction of the 
locomotive testing equipment were carried oy 
to the requirements of the management com. 
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FEED WATER SUPFLY TANKS AND COOLING EQUIPMENT 


platform is mounted on a weighing machine, 
the dial of which faces the control room and 
enables a constant check to be kept on the 
rate of firing. Coal is fed to the firing plat- 
form by an electric travelling hoist which 
transports small trucks. These trucks are 
filled directly from the steel bunkers in the 
annexe at the side of the test house. Six 12- 
ton bunkers in this annexe are filled from coal 
wagons on an adjoining line. Coal for firing 
the engines on test is drawn off into the supply 
trucks through bottom doors in the bunkers 
and the trucks are pushed along rails to a 
point where they are picked up by the travel- 
ling crane. 

Feed water is supplied to locomotives on the 
test bench from a calibrated feed-water tank 
of 2500 gallons’ capacity, situated at the rear 
of the control room, through flowmeters and 
valves controlled by levers on the firing plat- 
form. Two 500-gallon tanks are installed on 
the supporting séructure above the main 2500- 
gallon tank. These smaller tanks are used 
alternately to replenish the main tank, one 
being filled whilst the other is being emptied. 
Two tun dishes set below the firing platform are 
arranged to catch the injector water overflow- 
ing from a locomotive under test, and this 
water is passed through calibrated measuring 
tanks. The lay-out of the feed-water supply 
tanks and the water-cooling equipment at 
the rear of the control room can be seen in 
the drawing we reproduce. 

In order to keep the test house clear of smoke 
and fumes whilst engines are running on the 
bench, a stack, suspended from the roof, is 
set over their chimneys. This stack, which 
opens out into a smoke corridor at the top 
of the building, is slung on rollers from over- 
head rails, along which it can be moved to 
suit different lengths of locomotives. A sliding 
plate, into which the top of the stack fits, 
moves with it and seals the smoke corridor from 
the interior of the building. Gases flowing 
into the smoke corridor impinge on curved 
fireback deflectors and pass out through large 
slots in the side of the structure. A protective 
conerete casing is built round all the steelwork 
in the corridor. 

As can be seen in the drawing and photo- 
graphs, walkways set at rail level extend across 
the pit on each side of the bench to provide 
access to the engine. If it is required 
to remove the locomotive platform over 


be run out on rollers on the pedestal units, 
and a further series of-rollers installed between 
the approach rails. 

A 15-ton overhead travelling crane serving 
the whole length of the test house has been 
installed for plant maintenance purposes, 





STACK 


MOVABLE CHIMNEY 


A small workshop at the rear of the test house 
has been equipped for the manufacture of small 
fittings required for experimental purposes. 
This workshop also provides for minor plant 
and locomotive repairs when required. 

The preparation shed adjoining the test 
house is still in course of construction. It has 
two tracks served by pits, and a 35-ton wheel 
shop at the entrance of one of the pits is capable 
of handling the driving wheels of the largest 
locomotives. 


.mittee by Heenan and Froude, Ltd., of Wor- 
cester, and we are indebted to this firm for a 
number of drawings and technical details, 
and to Mr. D. R, Carling, the superintending 
engineer, to whom we are indebted for much 
of the information given in this article. 


—— 


Coastal Shipping Advisory 
Committee 


THE Minister of Transport, Mr. Alfred Barnes, 
stated on November 5th, in a written Parlia- 
mentary answer, that, in accordance witli 
Section 71 of the Transport Act, 1947, the 
Coastal Shipping Advisory Committee had been 
established with the following membership, 
representing the interests of persons engaged in 
coastal shipping : Mr. E. W. Burness, managing 
director of London Scottish Lines, Ltd.; Mr. 
W. J. Everard, director of F. T. Everard and 
Sons, Ltd.; Sir John Fisher, governing director 
of James Fisher and Sons, Ltd.; Mr. Kenneth 
R. Pelly, chairman and joint managing director 
of Wm. France Fenwick and Co., Ltd.; Mr. M. 
Arnet Robinson, managing director of Coast 
Lines, Ltd.; Mr. D. 8. Tennant, general secre- 
tary of the Navigators’ and Engineer Officers’ 
Union ; Mr. Percy Wharton, director of Coast 
Lines, Ltd.; and Mr. T. Yates, general secretary 
of the National Union of Seamen. The repre- 
sentatives of the British Transport Commission 
are Lord Rusholme, member of the Commission ; 
Mr. G. L. Darbyshire, C.B.E., Chief Regiona! 
Officer, London Midland Region, Railway 
Executive ; Mr. J. Elliot, Chief Regional Officer, 
Southern Region, Railway Executive ; Mr. 'T 
F. Cameron, Chief Regional Officer, Scottish 
Region, Railway Executive ; Mr. C. Barrington, 
member of the Road Transport Executive ; 
Mr. J. B. Hastie, divisional manager (freight), 
Scottish Division, Road Transport Executive ; 
Sir Robert Letch, member of the Docks and 
Inland Waterways Executive; and Mr. J. 
Donovan, member of the Docks and Inland 
Waterways Executive. In accordance with the 
provisions of the Transport Act, this Committee 
is to consider, and from time to time report to 
the Minister on all matters which may jointly 
affect the interests of the Commission and those 
of persons engaged in coastal shipping, or which 
the Minister may refer to them for considera- 
tion. 
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INDEPENDENT Front WHEEL SUSPENSION 


ONG before the war a considerable number of 

automobile engineers were aware of the fact 
that an independent front wheel suspension is 
ue of the most effective means of improving 
the controllability, the road holding and the 
riding comfort of a car. A number of pro- 
gressive British motor manufacturers, following 
the American and Continental example, had 
developed suspensions which were quite satis- 
factory ; Others were still experimenting with 
various designs. There was, however, a certain 
reluctance towards the general , 
this system, probably owing to the fact thiat 
certain past designs had been rather compli- 
cated, requiring a considerable amount of 
service attention, and were subject to excessive 
wear. More recent designs are far better in this 
respect, and it is safe to say that to-day, after 
more than one decade of develo t work and 
continuous and vend toute, the inde- 
pendent front wheel suspension has reached 





FiG. 7—INDEPENDENT FRONT WHEEL 
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such a state of perfection that it is going to stay 
as an indi le feature of the modern car. 

One of the oldest and best-known systems is 
the “knee action’ system, based on the Du 
Bonnet patent, which was introduced by 
Vauxhall in 1937 and which, with slight altera- 
tions, is still being used on their new models. 
The design, employing arms sprung by a com- 
bination of torsion bars and torsion tubes, is 
very simple and all the moving parts, including 
the shock absorber, are housed in an oil-filled 
casing, requiring very little service attention. 
The casings are pivoted to swivel pins, rigidly 
attached to the frame, so that the orthodox type 
of steering linkage can be used. 

Among the other types of independent 
suspensions the combination of coil springs and 
transverse wishbones of unequal length, the 
latter being rigidly mounted on brackets above 
and below the side frame members, is numeric- 
ally the strongest. ‘This system is. being used 
by Austin, Standard, M.G. and others, including 
the majority of American manufacturers (Fig. 7). 

‘The brackets, fixed to the side members of the 
frame, are generally widely spaced, thus 
eliminating the necessity of taking up the brake 
thrust by separate struts or bracing rods. The 
upper wishbone is frequently connected with 
the spindle of a double-acting shock absorber. 
Some firms use a telescopic shock absorber, 
mounted either concentrie with the coil spring or 
positioned between the lower wishbone and the 
spring bracket. 


tance Sf 





The use of torsion bars instead of coil springs 
does not materially alter the basic lay-out of 
this type of suspension. The lower wishbone, as 
arule, a very stiff stamping, is splined to a longi- 
tudinal torsion bar, which is mounted so that 
it is entirely free from any bending stresses 
caused by braking or other extraneous forces. 
A cam or screw adjustment at the rear end of 
the torsion bar is provided for the purpose of a 
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carried by pins mounted on the outer ends of 
the upper and lower wishbones (Fig. 9). 

All wishbone types of suspension have a 
greater number of moving parts and joints than 
the orthodox suspension, and it is desirable to 
reduce the number of joints requiring periodic 
attention. In all cases where the bearing 
loadings and the angular movements between 
pin and bush are small, metal-to-metal bear- 
ings have been replaced by rubber-bushed 
joints. In other cases where geometric pre- 
cision is important, the threaded bearing is 
rapidly coming into favour. This type of 
bearing, comprising internal and external 
mated threads, can be assembled with very 
small clearances ; it retains the lubricant better 
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correct setting. The upper wishbone is con- 
nected with the shock absorber, or some tele- 
scopic damper is interposed (see Fig. 8). 

The wishbone torsion bar suspension is a very 
clever and elegant design, and, now that some 
initial difficulties, arising from the splining of 
the torsion bar, have been overcome, can 
be considered a perfectly safe and effective 
device. It is being used by Morris, Wolseley, 
Jaguar, Armstrong-Siddeley and others. 

The third system employs laminated trans- 
verse springs instead of coil springs or torsion 
bars. This design is slightly simpler than the 
two systems previously mentioned. It requires 
only one pair of wishbones, either upper or 
lower ones, as the function of the other pair is 
taken up by the spring itself. In spite of its 
simplicity, the system (used by Triumph, 
Frazer-Nash and others) does not seem to be as 
popular as the other two, probably because 
designers to-day prefer the frictionless spring, 
the characteristic of which is not affected by 
incidental circumstances, as, for instance, the 
formation of rust between the spring blades. 

It is clear that all suspension systems using 
frictionless springs have to rely entirely on 
the damping effect of the shock absorber 
which plays a very important part in the lay-out 
of the independent front wheel suspension. All 
modern shock absorbers are of the hydraulic 
piston type, the oil flow being controlled by 
spring-loaded valves. The valving is some- 
times equipped with a thermostatic device, 
which automatically maintains the correct 
settings, despite change in oil viscosity, over a 
wide temperature range. 

All suspension systems based on the wishbone 
principle carry the stub axle on the link piece 
connecting the upper and lower transverse 
members. ‘This link can have the form of a 
yoke carrying the swivel pin, or the latter can 
be pivoted to ball joints accommodated at the 
outer ends of the wishbones. This system, as 
used by Jaguar, employs, at the ends of the 
swivel pins, balls with hard chrome surfaces and 
cups of a@ special graphitic bronze at the ends 
of the wishbones. A similar design, used in all 
Morris models, carries the swivel pin in widely 
spaced threaded bearings, these bearings being 





than a plain bearing and offers perfect location 
in the axial direction. 

Modern steering linkages are more compli- 
cated than the simple single-piece track rod of 
the orthodox rigid front axles. As a rile the 
steering arms of each wheel are now connected 
to an idle lever, which, in turn, is connected to 
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the drop arm of the steering box, thus forming 
a three-piece steering linkage. Here again we 
find the application of threaded bearings or of 
joints of the self-adjusting ball-and-socket type 
to limit the effect of backlash. 

The steering gear itself, on the low and 
medium-price cars, is frequently of the simple 
rack-and-pinion type or, on the more expensive 
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models, a worm-and-peg mechanism or the 
Burman recirculating ball type gear. 
ReEaR SUSPENSION 

The lay-out of the rear axle assembly and the 
rear suspension in most of the exhibited models 
follows orthodox lines, incorporating rigid gear 
axle casings and semi-elliptic springs, the latter 
generally mounted in rubber bushes. Special 
attention has been given to the balance of front 
and rear spring rates to ensure a flat ride under 
all conditions. The springs are frequently inter- 
leaved with zinc or rubber or they are protected 
by gaiters to eliminate the ill effect of dirt and 
moisture. : 

Some models, for instance, the new Morris 
cars, are fitted with a lateral radius arm, one 
end of which is attached to the axle while the 
other is anchored to the body of the car. This 
arrangement controls the side movement of the 
car independently of the spring and shackle 
system. Other firms use torsion anti-roll bars, 
attached to the shock absorber arms, for the 
same purpose. 

A few Italian cars are fitted with inde- 
pendent rear suspension, and so are the small 
French rear engine cars of Renault and Rovin, 
the half axles 2f which are supported by coil 
springs. Some British cars—for instance, the 


FIG. 10-HYDRAULIC FRONT WHEEL BRAKE 
OF MORRIS CAR 


Frazer-Nash and the Jowett—retain the rigid 
rear axle, but use radius arms in connection 
with torsion bars. 


BRAKES 


The principle of placing the seats within the 
wheel base could only be achieved by shifting 
the engine, and consequently the centre of 
gravity of the car forwards, thus imposing a 
higher loading on the front wheels. In accord- 
ance with the altered load distribution, the 
brake effort is now distributed so that about 
60 per cent is taken up by the front wheels and 
40 per cent by the rear wheels. Nearly all the 
new models now employ the two-leading-shoe 
brake for the front wheels (Fig. 10), and an 
ordinary non-servo brake for the rear wheels. 
The mechanically operated brake is losing 
ground and is being replaced by either full 
hydraulic brakes (Lockheed, Girling) or by 
hydro-mechanical brakes (Girling), the latter 
with fluid-operated front brakes and rod- 
operated rear brakes. 


CONCLUSION 


The British motor industry at present is 
enjoying a considerable amount of protection, 
partly because of the world-wide shortage of 
hard currency and, further, because of the lack 
of competition from the Continent. It is to be 
expected that these favourable conditions will 
last for some time and that should give the 
industry time and opportunity to make the 
overseas markets secure by producing models 
which are still better suited to satisfy the 
demands of our foreign customers. For this 
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purpose we shall have to watch technical pro- 
gress and the growth of new ideas very care- 
fully. It should not be sufficient, however, to 
profit from experience gained by others, but 
we will have to do a good deal of pioneer work 
of our own if we want to maintain our lead. 


A 70 b.h.p. Standard Mines 
Diesel Locomotive 


A NEw 70 b.h.p. flameproof mines diesel 
locomotive, illustrated herewith, has been 
introduced by the Hunslet Engine Company, 
Ltd., of Leeds, as the fourth of its standard 
models. It is designed to give a good per- 
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normal neon gas discharge tube, except that jt 
is manufactured by a new process which onsureg 
high stability as well as high consistency jy 
characteristics from tube to tube, so that tubes 
may be replaced without difficulty. Further. 
more, a temperature coefficient of less thay 
—3-5mV per deg. Cent. eliminates the NE“eSsity 
of temperature compensation in the  vagt 
majority of applications. The tube is of all. 
glass construction and is built up on @ “octal” 
type base which allows it to be firmly located 
into its socket. 

The ignition voltage of the tube is 125y, 
and the normal operating voltage is 85. After an 
initial ageing period, the short-term stability 
(100 hours maximum) is better than 0-1 per 
cent, whilst the stability over a period of 1000 
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formance in coal haulage and man-riding, 
and runs with four gear steps up to a top speed 
of 144 m.p.h. Its main characteristics are an 
axle load of 5 tons, a short wheelbase, and a 
very short overall length, needed to work 
satisfactorily with most existing pit tubs. 
In fact, the locomotive is claimed to give the 
highest performance figures of any 10-ton 
diesel pit locomotive at present on the market. 

The frame construction is of welded and 
riveted plates. Much standardisation has 
been accomplished ; the wheels, tyres, axle- 
boxes and springs are the same as those of the 
maker’s 65 and 100 b.h.p. locomotives; the 
exhaust gas conditioner, flame arrester, air 
compressor and air starting motor are the same 
as those of the 65 b.h.p. machine, and the 
driving controls and many gearbox parts are 
similar to those of the 100 b.h.p. six-wheel 
locomotive. 

A major difference from the other standard 
models is the use of a Meadows oil engine. It 
is a four-stroke unit, with cylinders 130mm 
bore by 130mm stroke, giving a maximum 
power of 70 b.h.p. at 1700 r.p.m. It is of cast iron 
construction, with monobloc crankcase-cylinder 
block. Drive is taken from it through a Huns- 
let friction clutch and the four-speed trans- 
mission, giving top speeds of 4}, 6}, 93 and 
144 m.p.h. in the gears. In bottom gear 
tractive effort is 5400 lb. Westinghouse brakes 
are fitted. 


A Voltage Reference Tube 


THE rapid development of electronic devices 
during recent years has increased the need for 
a compact and stable source of voltage reference 
for direct use in electronic circuits. To meet 
this need Mullard Electronic Products, Ltd., 
Century House, Shaftesbury Avenue, London, 
W.C.2, recently introduced the “85A1” 
voltage reference tube. Working in a self- 
regulated, constant-current circuit, it is claimed 
that this tube provides a voltage of such high 
stability that it can, in the majority of applica- 
tions, be used to replace a standard cell as a 
built-in source of voltage reference. It should 
thus prove of particular interest to designers of 
communications, scientific and industrial elec- 
tronic instruments. 

In construction, this new tube resembles a 


hours is better than 0-2 per cent. This high 
degree of stability is maintained even under 
intermittent switching conditions. The tube 
operates as a regulator over a current range of 
ImA to 8mA but, for optimum performance 
as a source of voltage reference, operation at 
4-5mA is recommended. Its maximum dimen- 
sions are: overall height, 80mm; _ seated 
height, 65mm; and overall diameter, 32mm. 

In addition to its use as a built-in source 
of reference voltage in electronic equipments, 
the tube can be used effectively as a reference 
against which to compare or fix the level of 
almost any physical quantity convertible into 
an e.m.f. It should thus prove of great value 
in position-control systems, temperature-control 
devices, &c., and for general use in laboratories. 
Another important use of the tube is to provide 
a standard potential for the mass-production 
calibration of electrical instruments. 

As a regulating stabiliser, the tube is specially 
suitable for those applications where abnormally 
high stability is required or special freedom from 
flicker is particularly demanded. 


Shortage of Engineers 
in Canada 


THE shortage of graduate engineers 
experienced by the Canadian industry in the 
post-war years will be considerably relieved in 
1949, when about 3300 students will take their 
degrees in engineering. A survey of future 
employment. possibilities for university 
graduates was conducted by the Department of 
Labour in 1946. As a result, it was estimated 
that 9450 engineers would be required by 
Canadian employers in the five-year period, 
1947 to 1951 inclusive. In the two years since 
that period began 2911 engineering students 
have graduated and been absorbed by industry. 
It was estimated by the universities that more 
than 12,000 students would graduate in all 
branches of engineering in the five-year period 
1947 to 1951. While this is slightly higher than 
the estimated requirements, it is expected that 
emigration and diversion to other fields will 
reduce the number by approximately 15 per 
cent. 
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Hydraulic Tilting 
Table 


For hoisting, tilting and similar movements 
self-contained hydraulic transmissions offer 
many advantages. A good example of an appli- 
cation to a dough-kneading machine is illus- 
trated herewith. The machine is made by 
James Cruikshank, Ltd., of Duff Street, Edin- 
burgh, 11, @ firm which specialises in equipment 
for the bakery trade, but the hydraulic equip- 
ment is manufactured by Oswalds and Ridge- 
ways, Ltd., Station Avenue, Kew Gardens, 
Surrey, under licence from the Beacham 
Hydraulic Company, Ltd. 

The purpose of the mechanism is to tip the 
bowl of a dough-kneading machine and to empty 
its contents into a hopper which feeds a dough 
divider or other following process. Previously 
such machines have been made with the tilting 
action operated by a screw jack driven by an 
dectric motor. The machine illustrated is for 
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use with kneader bowls containing up to 1 ton 
of dough. Each bowl is mounted on a three- 
wheeled carriage. After the dough has fer- 
mented, or “‘ proved,” the carriage is run on to 
the table for tilting, suitable guides locating 
it in the required position. 

Hydraulic equipment comprises a small 
Beacham pump immersed in an oil reservoir 
driven by vee belt from an electric motor, and 
controlled by a push-button starter. The 
pump supplies oil through a control valve and 
a flexible pipe to a single-acting jack, acting on 
a crank which partially rotates a spindle upon 
which are secured tilting arms. When fully 
tilted a lever strikes a limit switch and stops 
the motion. To return the bowl to its normal 
position, the control valve is operated to permit 
oil to return from the jack cylinder to the tank 
under the influence of gravity. The speed of 
the return action is controlled by an adjustable 
lowering valve, which, however, allows oil to 
flow into the jack without restriction when the 
bowl is being tilted, through the action of a 
non-return valve. 


The jack cylinder is mounted on trunnions 
and the lay-out is such that the greatest leverage 
is exerted at the beginning of the lift. The 
Beacham pump is claimed to have an efficiency 
exceeding 90 per cent and to require only a 
+ h.p. motor for its duty instead of the 3 h.p. 
motor previously used with mechanical tilting. 
Oil cannot flow back through the pump so that 
the load is self-sustaining in any position. A 
relief valve, mounted on the control valve, 
limits the effort which the jack can exert, so 
giving protection against accidental obstruction 
of the motion. Full tilting is effected in fifty 
seconds, but lowering may be much faster, if 
required. 

All components except the jack are enclosed 
within a neat rectangular casing, with only the 
control valve and push buttons visible. A 
separate enclosure cases the crank and ram (not 
shown in the photograph reproduced). 
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Continental Engineering News 


Reconstruction of Italian Railways 


Installations, lines and rolling stock of 

the Rome railway department were badly 

ed during the war, and, since the end of 

the hostilities, Italian railway authorities have 

pursued with energy the reconstruction of 
the country’s railway system. 

The table below shows the progress of the 

reconstruction work, which is approaching 

completion :— 











Destroyed | Reconstruction 
Designation or 
damaged | Finished | Under 
constr. 
Tunnels, retaining walls, 

y' cae’? Bae ase Oa ee 34,000 oo 
Tracks, miles... ...  «.. 600 450 35 
Pipes and aqueducts,| 

WOOD che; orn’ 500-004 ARO ONO 140,000 — 
Bridges and viaducts ... 696 493 14 
Steel bri eee bee * eed 75 45 5 
Hydraulic plants ... ... 86 66 — 














On the Rome to Formia line, several tunnels 
as well as some viaducts, generally masonry or 
concrete structures with spans up to 50ft, have 
been rebuilt. On the Rome to Cassino line, 
several important bridges have been rebuilt, 
including that over the River Sacco, composed 
of two steel trusses, each 210ft long. The 
rebuilding of the bridge over the River Alabro, 
composed of five concrete spans, each 72ft 
long, is nearly completed. On the Rome to 
Sulmona line, several damaged viaducts have 
already been reconstructed, including the Forche 
Caruso viaduct, consisting of fifteen arches, each 
33ft long, resting on piers, some of which are 
130ft high, and the Sagittarius viaduct, a con- 
crete structure composed of seventeen arches, 
each 33ft long. 

By now, practically all railway services of 
the Italian capital are restored. 

Building Experiments in Holland 
In order to study weather-resisting 
properties, acoustics, heating and ventilation of 
building materials and dwellings, investigations 
are being carried out in Rotterdam by the 
Dutch National Industrial Research Committee. 

For this purpose, forty-eight working dwell- 
ings were erected, with different types of floors, 
inner and outer walls, roofs, window frames, 
heating systems, sewers, chimneys, staircases, 
&e. 

For floors timber, steel, concrete and hollow 
tiles were used, and walls were built of bricks, 
plaster, pumice, &c. Flat roofs made of both 
timber and hollow tiles have been insulated 
by means of felt and mineral wool. 

These experiments in situ are expected to be 
completed by the end of 1948, and it is hoped 
they will provide building technicians with 
valuable data on structural behaviour of various 
combinations of building materials and their 
insulating properties. 

A New Railway Station in Brussels 
Important works are being carried out 
in Brussels for the rail junction between North 
and South stations in connection with the future 
electrification of the railways. These works 
include the rebuilding of the existing North and 
South stations. 


On September 5th, the new North station, 


which will serve the needs of through traffic 
in addition to serving the six lines of the 
Junction system, was opened. This new 
station, called Gare Haute de Bruxelles-Nord, 
is situated some 26ft above the present station, 
and about 1000ft from the original building. 
In the new station three tracks are reserved 
for electrified traffic between Brussels-Antwerp. 


The Spanish Santander-Mediterranean Rail- 
way Line 

Construction of the railway line 
between Santander and the Mediterranean is 
now entering into a new stage in the section 
from Burgos to Santander. This, one of the 
most difficult sections of the line, is intended to 
improve railway communications between the 
Cantabric Sea and the Mediterranean. The 
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tailway has been completed up to Santelices. 

Work now in progress includes the La Engafia 
tunnel. The exit of this tunnel is situated near 
the Ajan River, a tributary of the Yera River. 
The La Engafia tunnel, which is some 23,000ft 
long, will be the longest tunnel in Spain, and 
up to the present about 1400ft has been com- 
pleted. The building of the tunnel, near the 
Engafia River, made it necessary to lower and 
to deviate the river’s bed. The bore has to be 
driven through a sandstone rock with zones of 
decomposed ground. Owing to the nature of 
the rock, the average daily advance is just over 
10ft at each end, and about three years will 
be necessary to complete the tunnel. 

The Exhibition Palace, Turin, Italy 
The recent Turin International Motor 
Show was held in a new exhibition hall, just 
completed at Valentino, near Turin. This 
hall, known as the “* Palazzo delle Esposizioni,” 
is claimed to be among the biggest in the world. 
It covers an area of about 12,000 square yards. 

The building was designed by Signor R. 
Biscaretti di Ruffia, civil engineer, in co-opera- 
tion with Signor P. L. Nervi. The roof of the 
main hall is carried on a series of concrete 
arch ribs, 295ft long, composed of prefabricated 
elements. 

In addition to the main exhibition hall, the 
Palace accommodates a covered theatre, an 
open-air theatre, a post office, a banking office, 
restaurant, bars, shops, laboratories and garages. 





North of Scotland Hydro- 
Electric Board’s Distribution 
Extensions from Lochalsh 


THe North of Scotland Hydro-Electric 
Board’s distribution lines from Lochalsh are to 
be extended on the island of Skye and on the 
mainland. These extensions approved by the 
Board will serve places as far apart as Portree 
and Calligarry, on the island of Skye, Apple- 
cross and Shieldaig in Ross-shire, and Glenelg 
and Arnisdale, in Inverness-shire, an area with 
a widely dispersed population of about 7500. 
Already over 2100 people in the area, including 
500 in Skye, are benefiting by a supply of elec- 
tricity fed from the Lochalsh diesel generating 
station. The network will shortly be carrying 
electricity produced by the Board’s hydro- 
electric station at Nostie bridge. 

On the island of Skye the distribution line 
from Kyleakin has reached Broadford, supplies 
are being given to intermediate hamlets, and 
this line is being extended north to Portree. 
To provide a supply to the Sleat Peninsula, the 
Board is erecting a spur line from Broadford 
towards Armadale and Calligarry. 

In Ross-shire a line from Lochalsh is already 
supplying power to Stromemore, Lochcarron. 
This line passes through Nostie and has been 
taken north through Achmore village to 
Stromeferry. A submarine cable has been laid 
across the narrows of Loch Carron to Strome- 
more, which is receiving a supply, and the line is 
being extended to.serve other villages along the 
north side of Loch Carron. Further extensions 
will take this line as far north as Applecross and 
Shieldaig. 

To the south, villages between Lochalsh and 
Letterfearn are already connected. The distri- 
bution line taking power to these villages has 
been led along the side of Lochalsh to Ardelve 
and Conchra, and a submarine cable carries 
the supply to Dornie on the south shore of Loch 
Long. Electricity is being supplied to Inver- 
inate, Ruarach, Morvich, Carn-Gorm, Inver- 
shiel, Ratagan, Ard-na-Coin, Leacachan and 
Letterfearn, on the shores of Loch Duich. An 
extension will branch off from Ratagan into 
Inverness-shire, passing through Sandol to 
Glenelg, with a spur line to Glen Bernera. 
From Glenelg it will continue round the coast 
to Gleann Beag, Arnisdale and Corran. 

As in all the areas recently supplied by the 
Board, the new consumers in the Lochalsh area 
are taking a great interest in the supply of 
power to their homes. Already over 45 per cent 
are cooking by electricity and there has been a 
ready sale for other household appliances. 
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Industrial and Labour Notes 


The Coal Industry Bill 


On Friday last, the Minister of Fuel 
and Power presented to Parliament the Coal 
Industry Bill, the text of which has now been 
published. Its main purpose appears to be to 
increase the permitted number of members of 
the National Coal Board from eight, in addi- 
tion to the chairman, to not more than eleven. 
The Bill also provides for extending the area 
within which the Coal Board’s activities may 
be carried on and empowers it to terminate 
certain long-term contracts. 

Other provisions in the Bill deal with super- 
annuation, and the extension of power to make 
general regulations under the Coal Mines Act, 
1911, including the qualifications of mine mana- 
gers, inspection of mines, and the making of 
returns. 

Industrial Productivity 

Addressing a press conference in 
London on Thursday of last week, the Chan- 
cellor of the Exchequer, Sir Stafford Cripps, 
said that there was evidence for believing that, 
after the remarkable industrial recovery 
achieved in this country in the first two years 
of peace, there was an apparent flattening 
out of the curve of production. It suggested 
a slower rise in productivity per head of the 
population than we were entitled to expect 
with the growth of mechanisation. 

Since the increase of ten points in the pro- 
duction index between the third and fourth 
quarters of 1947, bringing the level of pro- 
duction to 20 per cent above the 1946 average, 
there had been, the Chancellor stated, compara- 
tively little change. The seasonal decline in 
the holiday months of July and August was 
more pronounced this year than last, with the 
result that, whereas the second quarter of 
1948 was twelve points above the corre- 
sponding period of last year, the two following 
months were only about five points above 
July and August, 1947. It was, Sir Stafford 
explained, too early to say whether that was 
the result of longer and more widespread holi- 
days or whether there had been a real falling- 
off in the rate of industrial expansion, but, 
he added, there ought to be secured in the last 
quarter of this year at least the same degree 
of improvement over the third quarter as was 
registered last year. Unless, with the existing 
labour force, output per head continued to be 
increased substantially, a further improvement 
in the overall level of production could not be 
expected, since there was very little fresh 
labour that could now be drawn in. 

Sir Stafford went on to say that the Anglo- 
American Council on Productivity had given a 
valuable impetus to all those engaged in indus- 
try, but that impetus, he suggested, would be 
of no use unless it led individuals in manage- 
ments and amongst the workers to take up 
the question of productivity seriously and ener- 
getically. Everyone, the Chancellor considered, 
who realised the need for thought and action, 
should constitute himself a missionary for 
higher efficiency and greater productivity ; 
and, particularly, those who had already shown 
their enlightenment. by their own practice, 
should help to spread as widely as they could 
the ideas and practices which had given them 
such good results. 


Ministry of Fuel and Power Statistics 

The Ministry of Fuel and Power has 
now published its Statistical Digest for 1946 
and 1947 (H.M. Stationery Office, price three 
shillings). The tables which it contains cover 
a variety of matters related to the production 
and consumption of coal as well as to the genera- 

tion and consumption of gas and electricity. 
One of the tables deals with the use of coal- 
cutting machines in British mines, and from 
it may be deduced that in 1947 the quantity 
of coal cut mechanically was 149,611,000 tons, 
or approximately 75 per cent of the total out- 


put. In 1938, the quantity cut by machine 
was 134,958,000 tons, or 58 per cent of that 
year’s total output. At the end of last year 
about 10,000 coal-cutters were available for 
use in British mines, compared with about 
7700 in 1938. 

The number of wage-earners on colliery 
books in 1947 was 711,400, the average age 
being thirty-nine. In 1938, there were 781,700 
workers on the books and the average age was 
thirty-six. In the two years, 1946 and 1947, 
reviewed by the statistics, the number of 
young men between eighteen and twenty 
employed in the collieries continued to decline, 
and at the end of 1947 there were 27,200 in 
this age-group, compared with 39,500 in 1938. 
On the other hand, at the end of last year, 
there were 20,000 colliery workers aged sixty- 
five and over. 


Europe’s Iron and Steel Scrap 


The United Nations Economic Com- 
mission for Europe published last week an 
analysis of the trends which have affected the 
supply and consumption of scrap in the iron 
and steel industries of Europe. The analysis, 
which covers all European countries except 
Russia, includes an assessment of the probable 
development of the scrap situation in the 
future. 

It is estimated that the scrap deficit in Europe 
in 1948 will be approximately 2,000,000 tons, 
and the analysis shows that whereas, prior 
to the war, Europe as a whole imported annually 
1,500,000 tons of scrap and about 500,000 tons 
of pig iron, those imports have stopped alto- 
gether since the war. From the “ Bizone”’ 
of Germany, however, it is expected that the 
total scrap exports in 1948 will be in the 
region of 1,200,000 tons. 

The analysis gives little indication of an 
improved position in 1949, because of a con- 
tinuing shortage of rich iron ores and an in- 
creased export of scrap to overseas markets. 
It is believed that by 1950-51, Europe may 
expect to be self-sufficient in scrap, as it is 
hoped that by then increased pig iron produc- 
tion will assist the situation, and that greater 
quantities of capital scrap will be available 
by reason of plant replacement, which should 
then be possible. 


Employment and Unemployment 

The Ministry of Labour’s latest report 
on the employment situation shows that the 
total working population of Great Britain at 
the end of September was 20,338,000, which 
indicated an increase during the month of 
30,000 (19,000 men and 11,000 women). The 
number of people in civil employment at the 
end of September was 19,183,000. 

In the basic industries of the country, the 
September employment figure was 3,716,000, 
the same as in the preceding month. There 
were, however, some changes in the basic 
industries during the month, an increase of 
4000 employed in agriculture being offset by 
decreases of 2000 in transport and shipping, 
1000 in public utilities and 700 in coal-mining. 
Employment in the manufacturing industries 
increased during September tc 7,311,000, 
compared with 7,284,000 in August. Among 
the industry groups in which increases occurred 
was. metals and engineering, which added 
6000 to its labour force during September. 
The Ministry’s survey estimates that in the 
manufacturing industries during September 
5,286,000 people were engaged in the production 
of goods for the home market and supplies 
for the forces, and 2,025,000 were employed in 
manufacturing for export. 

Unemployment figures published early this 
week show that on October llth 314,458 
people were registered as out of work, com- 
pared with 294,288 on September 13th. The 
October total included 227,435 men aged 
eighteen and over. It also. included 36,027 


married women, many of whom are probably 
retiring from industry. 

A report by the Ministry of Labour on the 
first year’s working of the Control of Engage. 
ment Order, states that in the fifty-two weeks 
ended September 29th, there were 4,519,009 
vacancies filled through employment exchanges, 
about 551,000 of which: were “‘first preference ” 
vacancies. The number of directions isgyeq 
under the Order was twenty-nine. 


Average Earnings and Working Hours 

The latest issue of The M inistry of 
Labour Gazette contains the results of an enquiry 
into the average weekly earnings and working 
hours of manual workers in the United King. 
dom in the last pay week in April, 1948. The 
investigation covered the manufacturing indus. 
tries generally and a number of the principal 
non-manufacturing industries, Enquiry forms 
were sent by the Ministry to about 53,500 
establishments, and 52,000 of them, employing 
in all nearly 6,000,000 workers, furnished 
returns suitable for tabulation. 


The investigation revealed that in the 
last pay-week of April the average earnings 
were as follows: men of twenty-one and over, 
£6 14s.; youths and boys under twenty-one, 
£2 17s. 2d.; women of eighteen and over, 
£3 12s. 11d., and girls under eighteen, £2 8s. 4d. 
Compared with the corresponding figures for 
October, 1938, the percentage increases were 
94, 119, 124, and 161, respectively, although 
the percentage . increases varied somewhat 
between the different industry’s groups. In 
mining and quarrying, for ‘instance, the in- 
crease in the average weekly earnings of men 
between October, 1938, and Apri!, 1948, was 
118 per cent; in the metal, engineering and 
shipbuilding industry group, it was 92 per cent ; 
in transport (excluding railways) it was 88 
per cent, and in Government industrial estab. 
lishments, 66 per cent. 

The average hours worked in the last pay- 
week of April, 1948, calculated on the basis 
of the total numbers employed in each industry, 
were: men of twenty-one and over, 46:5 
hours; youths and boys under twenty-one, 
44-1 hours; women of eighteen and over, 
41:6 hours, and girls under eighteen, 42-3 
hours. The comparable figures for the last 
pay-week of October, 1938, were 47-7 hours, 
46-2 hours, 43-5. hours, and 44-6 hours. In 
the metal, engineering and shipbuilding indus- 
tries, men’s. weekly -hours in April, 1948, 
were 46-3, compared with 48 in October, 1938, 
and in mining and quarrying, the men’s average 
was 46-6 hours. in April, 1948, as against 45-9 
in October, 1938. For all workers combined, 
the inquiry revealed that, in the industries 
covered, the average time worked in the last 
psy-week of April, 1948, was 1} hours less than 
that worked in the last week of October, 
1938. 

The Shipbuilding Employers’ Federation 
The annual general meeting of the 
Central Board of the Shipbuilding Employers 
Federation was held in Edinburgh on Friday 
last. Mr. Frank W. Dugdale, vice-chairman 
and managing director of 8. P. Austin and Son, 
Ltd., Sunderland, was elected President for the 
coming year, in succession to Sir Wilfrid Ayre, 
and Sir Lawrie Edwards, chairman and manag: 
ing director of the Middle Docks and Engineer- 
ing Company, Ltd., South Shields, has now 
become senior Vice-President. Mr. Charlie 
Connell, director of Charles Connell and (Co. 
Ltd., Glasgow, and Mr. A. Lewis Cochrane 
chairman and managing director of Cochrane 
and Sons, Ltd:, Selby, were also appointed Vice- 
Presidents. Mr. R..S. Chipchase, chairman ant 
managing director of the Tyne Dock Engineer 
ing Company, Ltd., South Shields, was electel 
Chairman of the Conference and Works Boar. 
and Mr. Horace Willson, managing director 0! 
Wm. Hamilton and Co., Ltd., Port-Glasgow, we 
appointed Vice-Chairman. .. ° : 
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Nov. 19, 1948 


French Engineering News 
(From our French Correspondent) 


Credits for the national coal mines have 
heen accepted by the National Assembly after 
a considerable delay. Those for the second 
palf of 1948 amount to 113,200,000,000 francs. 
Total credits for the year. amount to 193,000 
nillion francs, of which 67,100 millions go 
to Electricité de France, 61,500 millions to 
the 8.N.C.F., 52,200 millions to Charbonnages 
de France, 8500 millions to Electricité and 
Gaz d’Algerie, 3400 millions to Gaz de France, 
and 300 millions to the Oran coal mines. 
Investments made by Electricité de France 
mainly concern work on sixty hydro-electric 
plants, the construction of ten thermal plants, 
and complementary work on ten other plants. 
This programme, to. be completed by 1952, 
will give an additional 1,760,000,000kWh a 
year instead of the three milliards needed 
to cover the power deficit. 

The equipment programme for Charbonnages 
de France is inspired by necessity. It consists 
of renewing existing installations, starting a 
new construction programme, and pursuing 
its housing construction programme. In addi- 
tion, new installations are envisaged in the 
existing mining plants as well as the con- 
struction of new plants, to provide 90,000kW 
supplementary power in 1949, 295,000kW in 
1950, 448,000kW in 1951, and 175,000kW in 
1952. Coal consumption per kWh will drop 
from 1430kg to 850kg. Economy in coal is 
expected to be 4,000,000 tons. Present con- 
sumption is 8,000,000 tons. Out of the total 
power production, the mining plants will 
supply Electricité de France with 2,200,000,000 
kWh, against 900,000,000kWh at the moment. 
The programme also envisages the construc- 
tion of new coking ovens, which will assure a 
total coke production of 16,350,000 tons in 
1952, of which 7,300,000 tons will be delivered 
to blast furnaces. 

* * * 


Monsieur Marcel Weckel, director-general of 
Electricité et Gaz d’Algerie, recently stated 
that the population of Algeria was growing at 
the rate of 120,000 to 150,000 a year, and that 
although the country was as large as thirty-five 
French departments, and had as many inhabi- 
tants as eighteen, it was scarcely as wealthy as 
three. To improve the standard of living it was 
necessary, he said, to increase the productivity 
of the soil, to retain the food which was 
exported and to look for other means to pay 
for raw materials such as coal, oil, iron and steel 
which she lacked. In fact, industrialisation was a 
necessity. With co-operative machinery and 
hydraulic power soil production could be 
doubled. Monsieur Weckel spoke of a need for 
dwellings and a policy which would attract 
capital and engineers. 

Algeria possesses, at Colomb-Nechar-Kenadza, 
a coal basin which has been exploited since 
1914, but is uneconomic due to the meagre 
seams of coal, the climate and the distance of the 
basin from Nemours which makes transport 
very costly. Up to now, therefore, the South 
Oran coalfields have been considered as marginal 
resources. However, the unfavourable geo- 
graphic conditions are partly compensated 
by the regularity of the seams and their 
proximity to the surface. Efforts are being 
made, therefore, to increase production by the 
introduction of mechanical methods of mining, 
in the hope that costs will decrease. The 
Kenadza coal is a good coking variety. Although 
extraction is likely to be limited to about 150,000 
tons annually, there is a possibility of under- 
ground gasification, since regularity of the 
coal seams is one of the conditions required 
for the process already tried out in Belgium. 

* * * 


Conditions are now critical for the mechanical 
industries owing to the strikes. So far stocks 
have enabled industry to keep going and some 
firms have lent fuel to others, but in the 
foundries the lack of coke has already caused 
some ovens to be closed down. As soon as work 
starts again in coal mines and coking plants the 
situation will ease, for firms with stocks of coal 
will be able to give up some of their fuel in the 
expectation of an early resumption of supplies. 
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Notes and Memoranda 


Rail and Road 


NewcastLtE Rarmway IMPrRoveMEents.—Sir Cyril 
Hureomb, chairman of the British T. rt Com- 
mission, has announced that at Newcastle Central 
station, in the North-Eastern Region of British 
Railways, the sum of £331,000 hes been authorised 
for three improvement schemes upon which work is 
now being carried out. The first of these is the 
replacement of the electro-pneumatic signalling 
installation in the Central station area by modern 
equipment, incorporating the latest types of signal- 
ling and train describer equipment, with colour- 
light signals and complete track circuiting. The 
movements now controlled from four signal-boxes 
will be regulated from one central box. 


Spectra, Roaps Buu.—To help Members of 
Parliament with consideration of the Special Roads 
Bill several models constructed for the Ministry of 
Transport have been moved into a Committee Room 
of the House of Commons. They show basic types 
of junctions of motorways with various types of 
other roads, and one large model depicts a long 
section of a proposed motorway, showing approxi- 
mately how it will fit into the surrounding country- 
side. This large model, 15ft long by 4ft wide, 
illustrates a stretch of approximately 7 miles of the 
proposed motorway between Chippenham and 
Castle Combe in Wiltshire. It is constructed to a 
scale of 1/2500 horizontal (208-33ftto lin) and 1/1250 
vertical (104-166ft to lin). The vertical distortion 
of the landform has been introduced to give clarity, 
and, in general, it is as near to the actual motorway 
as can now be envisaged. 


TYNESIDE Rarway ELEoTRIFICATION.—During a 
recent tour in the North-Eastern Region of British 
Railways, Sir Cyril Hurcomb, chairman of the 
British Transport Commission, said that important 
renewal works and improvements on the Tyneside 
electric lines were now in hand. The high-tension 
and low-tension switchgear in the sub-stations was 
being renewed, and the track section switching 
stations at all important points were being replaced 
by track-sectioning cabins equipped with modern 
high-speed circuit breakers operated by remote 
control, A new centrally controlled station was to 
be erected at Manors Junction and remote control 
installed at seven sub-stations, and improvements 
to the lay-out were to be made to the car sheds at 
Gosforth so as to facilitate repairs. These proposals, 
Sir Cyril stated, were estimated to cost over £200,000 
and would be carried out in stages, the first stage, 
involving an expenditure of over £60,000, being now 
in course of completion. 


PEDESTRIAN CrossinGs.—The Road Research 
Laboratory is carrying out an investigation to 
ascertain if pedestrian crossings on can be 
made more conspicuous and, if so, what effect a 
new method of marking would have on the use of 
crossings by motorists and pedestrians and on road 
accidents. At present, estrians are the victims 
in nearly 50 per cent of fatal road accidents. There 
is a large number of possible combinations of 
patterns and colours and to test them all on actual 
crossings would have taken a long time. A scale 
model of a road, complete with street lamps and a 
changeable pedestrian crossing, has, therefore, been 
constructed, and on this, the patterns that might be 
used for marking crossings have been tested for 
visibility. The tests have shown that a conspicuous 
crossing could be obtained by marking the whole 
area of the crossing with alternate strips of black 
and white, the strips being about 2ft wide and placed 
parallel with the kerb. No advantage was found in 
using coloured crossings other than black and white. 
The next stage in the investigation is to ascertain 
the effect of marking crossings in this manner. 
This is being done by marking full-sized experi- 
mental crossings on actual highways and by studying 
the behaviour of pedestrians and motorists. The 
question of the initial cost and the maintenance of 
crossings marked in this way has also to be 
considered. 


Miscellanea 


CoRRECTION.—We regret that in our report of 
the discussion of Mr. W. N. C. Clinch’s paper on 
high-pressure steam plant (page 462) the name of 
Mr. J. Mayer was misspelt as Mr. J. Majer. 


Export Packine Worxs.—A works designed 
specially for machinery and general export packing 
has been opened at Bailey Road, Trafford Park 
Trading Estate, Manchester, by Beck and Pollitzer, 
Ltd. The firm has also opened a South African 
branch under the style. of Beck and Pollitzer 
(Africa) (Pty.), Ltd., with a head office at 3, York- 
shire House, Mershall and Rissik Streets, Johan- 
nesburg. 





CorREcTION.—In our recent article describing 
the new Kingston power station (page 439) we 
omitted to mention that the feed pumps were made 
by Mather and Platt, Ltd., Manchester, and that 
the electrically driven feed pumps are coupled to 
Mather and Platt motors. 

Mearorp Power Sration.—The fourth G.E.C. 
turbo-alternator set was put into operation at 
Meaford power station on October 30th, completing 
the 120,000-kW installation. Work on the station 
was started early in 1945 and the four sets were 
put into commercial operation in January, February, 
July and October of this year. 

Puastic SCALES AND SLIDE RuLEs.—We have 
received a sample of a new series of scales and 
slide rules made of “‘ Bakelite ” laminated material 
instead of the more usual boxwood and mahog- 
any. On the scores of dimensional stability, 
strength and durability the material is claimed 
to have considerable advantages. Ih an N.P.L. 
test of a standard 12in scale in humid conditions, 
the range of variation in length over the full 
12in wes found to be only 0-003in. These scales and 
slide rules are made by Blundell Rules, Ltd., of 
Luton. The graduations appear on a white ground 
which is itself based on synthetic resin permanently 
fused to the “‘ Bakelite ” laminated blank. 


Sxreet Merat Users’ Association-—The annual 
general meeting and winter conference of the Sheet 
and Strip Metal Users’ Technical Association will 
be held at the Waldorf Hotel, Aldwych, London, 


Maurice Cook and Mr. R. Hanes; 
Welding,” by Mr. R. F. Tylecote ; ‘‘ Application of 
Phosphate Treatment to Wire, Tube and Deep 
Drawing,” by Mr. H. A. Holden and Mr. S. J. 
Scouse ; and “‘ Contact Welding,” by Dr. P. C. van 
der Willigen. The annual banquet is to take place 
at the Café Royal, Regent Street, W.1, on Friday, 
December 10th, at 7 for 7.30 p.m. Mr. Alastair 
McLeod, 49, Wellington Street, Strand, W.C.2, is 
the Association’s honorary secretary. 

Larce METALLIC REsIsTANCE.—We have received 
details of a metallic loading resistance which is 
believed to be the largest of its kind ever made. 
The resistance was manufactured by the Expanded 
Metal Company, Ltd., West Hartlepool, for export 
to an important continental engineering organisation, 
and is designed for the testing of heavy-duty equip- 
ment for railway electrification. It is capable of 
dealing with a maximum load of 25,000 h.p. with 
current adjustment between 25A and 11,000A in 
25A steps, at voltages from 3300 downwards. The 
greater part of this resistance is continuously rated, 
although a small part is rated for intermittent duty. 
The complete unit, which does not include any 
switchgear, consists of fifty frames of resistance 
banks, occupying approximately 6000 cubic feet of 
space, and calling for ventilation at the rate of 
roughly 160,000 cubic feet of airper minute. 
The Railway Executive is co-operating by 
providing special through trucks to transport this 
resistance via the train ferry direct from the manu- 
facturers’ own siding to that of the customer. 





Contracts 


PETER BROTHERHOOD, Ltd., and Mitchell Engi- 
neering, Ltd., have received contracts, of a total 
value of approximately £500,000, for twenty-four 
transportable power stations for the U.S.S.R. 

REDHEUGH IRON AND STEEL Company (1936), 
Ltd., has received a contract from the Steel Com- 
pany of Wales, Ltd., for the supply of blast-furnace, 
cold-blast mains, blast-furnace gas mains and coke- 
oven gas mains, amounting in all to about 2700 tons. 

Joun Howarp anv Co., Ltd., has received a 
contract from the Arabian American Oil Company 
for the construction in Saudi-Arabia of a causeway 
and pier carrying a broad-gauge railway, 7 miles 
long, into the Persian Gulf. It will be used for 
berthing vessels supplying the new oilfields now 
being developed at and around Dhahran. The 
value of the contract is given as 5,000,000 dollars. 

Tue Rartway Executive has placed a contract 
with John Brown and Co., Ltd., for the construction 
of a ship for the Harwich-Hook-of-Holland service, 
to replace the s.s. ‘‘ Prague,”’ which became a total 
loss as the result of a fire whilst undergoing repairs 
early this year. The new ship will have accommods.- 
tion for about 500 passengers in cabins, with 
separate first and second-class lounges and dining 
saloons and space for the carriage of cargo and 
motor-cars. She will be a twin-screw geared turbine 
steamer, with oil-fired water-tube boilers, giving a 
maximum speed of 224 knots, 
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Forthcoming Reggemene 


Secretaries of I: » desirous of 
having notices of meetings shee 5 in an column, are 
requested io note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the’ Munday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meetiny is to be held should be clearly stated. 


Derby Society of Engineers 

Mon., Nov. 29th. —School of Arts, Green Lane, Derby. 
Wood : Its Uses in Railway Carriages and Wagons,” 
R. I. Latham. 7.15 p.m. 

Engineers’ Guild 

Wed., Nov. 24th.—Birmingham University, Edmund 
Street, Birmingham. ‘“‘ The Guild as an Association of 
Professional Engineers,” Robert Chalmers and J. H. W. 
Turner. 6 p.m. 

Hull Chemical and Engineering Society 

Tues., Nov. 23rd.—Church Institute, Albion Street, Hull. 

Film, “‘ Wheels Behind the Wheels.” 7.30 p.m. 
Institute of Economic Engineering 

To-day, Nov. 19th.—St. Ermin’s Hotel, S.W.1. “‘ Produc- 
tion Development in Southern Rhodesia,” Sir Miles 
Thomas. 7 p.m. 

Institute of Marine Engineers 

To-day, Nov. 19th.—Sir John Cass Tech. Institute, Jewry 

— Aldgate, E.C.3. “* Photo-Elasticity,” J. Ward 


Actes te, 





The ‘Nov. 25th.—S.E. Essex Technical College and 
School of Art, Longbridge Road, Dagenham, Essex. 
Film, “Precision Measurement for Engineers.” 
7.30 p.m. 

Institute of Metals 

Thurs., Nov. 25th.—Brrmincuam Locat SEzcTION: 
James Watt Memorial Institute, Great Charles Street, 
Birmingham. “ High-Temperature Measurements,” 
T. Land. 6.30 p.m. 

Tues., Nov. 30th—S. Wates Locat Secrion: Uni- 
versity College, Singleton Park, Swansea. ‘‘ Observa- 
tions on White Metals for Bearings,” H. O’Neill. 


6.30 p.m. 
Institute of Navigation 
——- Nov. 19th. —Royal ical Society, 1, Kens- 
Gore, 8.W.7. “‘ Magnetic Compass Problems : 
A Approach,” G. N. Harvey. 5 p.m. 


Institute of Transport 

Fri., Nov. 19th.—BristoL GrapvuaTE AND STUDENT 
Society: Visit to Bristol Tramways Constructional 
Works at Brislington. 6.15 p.m.—TEEs-SIDE SECTION : 
Cleveland Scientific and T ical Institution, Middles- 
brough. .“‘ Some Current Ampects of Air and Surface 
Transport,” F. N. Hillier. 7 p.m. 

Tues., Nov. 23rd.—LzeEps GRADUATE AND STUDENT 
Soctery : City Transport Offices, Leeds. ‘‘ Principles 
of Railway Signalling,” A. H. Bostock. 7 p.m.— 
METROPOLITAN GRADUATE AND STUDENT SOCIETY : 80, 
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Arthur Guinness, Son and Co., Ltd., Park Royal, 

N.W. "10. 10.30 a.m. 

Mon., Nov. 29th.—N.E. Centre: King’s College, New- 
castle-upon-Tyne. ‘‘ Grid Metering Survey,” F. Byrne. 
6.15 p.m. 

Tues., See, 30th.—N. Miptanp Centre: Yorkshire 
Electricity Board, 1, Whitehall Road, Leeds, 1. 

* Load Despatching and the Reasons for it, with 
special reference to the British Grid System,” A. R. 
Cooper. 6.30 p.m. 


Institution of Engineering Draughtsmen and Designers 

To-day, Nov. 19th.—17, Victoria Street, 8.W.1 “‘ Three- 
Dimensional Projection as — to Engineering 
Drawing,” W. E. Walters. 6.30 p 


Institution of Engineering ~aitenle 
Thurs., Nov. 25th. a. W. Districts : Engineers’ Club, 
Albert ter. ‘The Use of Optical 
Projection for. omen of Product in Quantity 
Production,” F, Schneider. 7.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 

Tues., Nov. 30th.—39, Elmbank Crescent, Glasgow. 
“Recent Research in Caustic Cracking in Boilers,”’ 
C.D. Weir. 6.30 p.m. 


Institution of Gas Engineers 
Wed. and Thurs., Nov. 24th and 25th.—Institution of 
Civil Engineers, Great George Street, S.W.1. Four- 
teenth autumn research meeting. 10 a.m. 


Institution of Heating and Ventilating Engineers 
Wed., Nov, 24th.—LiveRPooL aNnpD District BRANCH : 
Radiant House, Bold Street, Liverpool. ‘‘ Design and 
Lay-Out of a Kitchen Installation,” C. A. Gardner. 
6.30 p.m. 
Tues., Nov. 30th.—Scorrish Brancu: Engineering 
Centre, 351, Sauchiehall Street, Glasgow, C.3. ‘Some 
Notes on Air Conditioning,” D. W. Torry. 7.30 p.m. 


Institution of Mechanical Engineers 

es Nov. 19th. —Storey’s Gate, St. James’s Park, 
8.W.1 “Heat Engines,” K. Baumann. 6p.m.— 
Scottish Brancu, GRADUATES’ Section: Royal 
Tech. College, George Street, Gl 
and Projecting of Films,” A. V. Vale. 7.30 R 

Mon., Nov. 22nd.—Yorxksutre Brancu: Royal Victoria 
Station Hotel, Sheffield. ‘ Anti-Corrosion Measures 
for Steel Structures: Practical Considerations,” W. A. 
Johnson, 7 p.m. 

Tues., Nov. 23rd.—BrrMIncHAM CENTRE, AUTOMOBILE 
Drvision: James Watt Memorial Institute, Great 
Charles Street, Birmingham. Chairman’s Address, 
R. Pentony. 6. =e: 

Wed., Nov. 24th. IDLAND BRANCH, GRADUATES’ 
SecTion : Visit to works of Imperial Chemical Indus- 
tries, Ltd., Kynoch Works, Witton, Birmingham, 6. 
2.15 p.m.—N.W. CENTRE, AUTOMOBILE DIVISION : 
Engineers’ Club, Albert Square, Manchester. ‘“‘ Basic 
Problems in the Engineering of a Modern All-Metal 





“The Making 


Body,” E.8. White. 7.15 p.m. 

Thurs., Nov. 25th.—AUTOMOBILE Division, GRADUATES’ 
Section: Storey’s Gate, St. James’s Park, 8.W.1. 
Di ion on “ Automobile Electrical Equipment,” 





Portland Place, London, W.1. Annual general ti 
followed by ‘Transport Staff Welfare,” J. Skegg. 
5.30 p.m. 

Pinte.” Wes, 25th.—PortsmovuTH Discussion GRovpP : 
Southdown Motor Services, Ltd., Southsea. ‘“‘ South- 
ampton Docks,” E.T. Forrest. 6.30 p.m. 

Fri., Nov. 26th.—NotrincHaM GRADUATE AND STUDENT 
Socrety: City Transport Offices, Nottingham. 

“Colour Light Signalling,” C. Eggleston. 7 p.m. 


Institute of Welding 
Thurs., Nov. 25th.—Institution of Structural Frm 
1l, Upper Belgrave Street, 8.W.1. “Curved Bri 
Why They Should be Welded,” H. Gottfeldt. 5.55 p.m. 
Institution of Civil Engineers 

Tues., Nov. 28rd.—N.W. Assootation : Engineers’ Club, 
Albert Square, Manchester, 2. ‘‘ Town Planning and 
the Engineer,” F. O. Sibley, C. W. Isherwood and E. 
Stone. 6.30 p.m.—Great George Street, Westminster, 
3 _& Sieg? 3 Roviow of Recent Investigations into the 
Behaviour of Steel amon in the Plastic Range,” 


J. F. Baker. 5.30 

Fri., Nov. 26th.— cman ASSOCIATION: Royal 
Victoria Station Hotel, Sheffield. ‘“‘ Economic Survey 
as Applied to Civil Engineering,” W. E. de Courcy 
Hamilton. 

Tues., Nov. 30h. Great George Street, Westminster, 
8.W.1. “The Co-ordination of Horizontal and Vertical 
Alignment for Roads,” W. H. Spencer. 5.30 p.m. 

Institution of Electrical Engineers 
To-day, 1a College .—N.E. enecg Srupents’ SECTION : 
’s eo, Newcast! m-Tyne. Two rs on 
the LE.E. Students’ visit fo tadik j oa 

Sat., Nov. 20th.—Lonpon StupEnts’ Section: Visit to 
Watson and Son (Electromedical), Ltd, Wembley. 
9.45 a.m. 

Mon., Nov. 22nd. ee mine Savoy Place, Vic- 
toria coe emng: ods ao eaten on “ Single- 

ase to Three-Phase sm . oO ry 
A. N. D. Kerr. 5.30 p.m.—N. E. Centae PeNeville 
Hall, Westgate Road, Newcastle-upon-Tyne. ‘“‘Some 
Projects Favourable to Direct-Current Transmission 
and the Role of the British Electrical Industry in Rela- 
ay Thereto,” F. J. Erroll and Lord Forrester. 
. 15 p.m. 

Tues., Nov. 23rd.—Rapio Szction: Savoy Place, Vic- 
toria Embankment, W.C.2. “‘ Printed Circuits, Includ- 
ing Miniature Components and Sub-Miniature Valves, « 
J. E. Rhys-Jones. 5.30 p.m.—N. MripLtanp CENTRE 
Yorkshire Electricity Board, 1, Whitehall Road, 
Leeds, 1. Film, “Atomic Physics.” 6.30 p.m.— 
Scottish CENTRE: Royal Tech. College, rge 
Street, Glasgow. “Standardisation of Switchgear,” 
D. E. Lambert and J. Christie. 7 p-m. 

Wed., Nov. 24th.—Lonpon StupEnts’ Section: Savoy 
Place, Victoria Embankment, W.C.2. ‘“‘ Patents and 
the Electrical Engineer,” L. H. A. Carr. 7 p.m. 

Sai, Nov. 27th.—Lowpon STupEnts’ Secrion: Visit to 


G. J. Parsons. 6.30 p.m.—N.W. Brancu, GRADUATES’ 
Section: College of Technology, Manchest Film, 
“Atomic Physics.” 7 p.m.—W. CENTRE, AUTOMO- 
BILE Division: Royal Hotel, Bristol. “ Rubber as a 
Stress-Carrying Material, and Some Design Considera- 
tions,” S. W. Marsh. 6.45 p.m. 

Fri., Nov. 26th.—Storey’s Gate, St. James’s Park, S.W.1. 
Discussion on “ The ernisation of a Coal-Discharg- 
ing Depot,” G. T. Shoosmith. 6 p.m. 

Sat., Nov. 27th.—Yorxsutre Brancu, GRADUATES’ 
Section: Visit to John Fowler and Company (Leeds), 
Ltd., Hunslet Road, Leeds. 2.30 p.m. 


Institution of Post Office Electrical Engineers 
Wed., Nov. 24th.—L.T.R. Headquarters Refreshment 
Club, Waterloo Bridge House, 8.E.1. “The Use of 
Gas Pressure in Cables,” J. P. Harding. 5 p.m. 


Institution of Production Engineers 

To-day, Nov. 19th.—N.E. Grapvates’ Section : Neville 
Hall, Westgate Road, Newcastle-upon-Tyne. “ Plan- 
ning Machines,” A. J. Fellingham. 6.30 p.m. 

Mon., Nov. 22nd.—Dzrspy Sus-Section: Art School, 
Green Lane, Derby. “ Die Casting,” H. W. Fairbairn. 
7 p.m. 

Tuee, Nov. 23rd.—Hauirax Grapvuate Section: Tech. 
College, Huddersfield. “The Production of All-Metal 
Bus ies,” G. L. Hart. 7 p.m 

Mon., Nov. 29th.—N.E. SECTION : Neville Hall, Westgate 
Road, Newcastle-upon-Tyne. ‘“‘ The Education of the 
Production Engineer,” T, B. Worth. 6.30 p.m. 


Institution of Structural Engineers 

Thurs., Nov. 25th.—11, Upper Belgrave Street, S.W.1. 
“Curved Bridges: Why They Should be Welded,” 
H. Gottfeldt. 5.55 p.m. 

Fri., Nov. 26th.—Miptanp Counties Brancn: James 
Watt Memorial Institute, Great Charles Street, Bir- 
mingham. ‘‘ Two Unusual Forms of Reinforced Con- 
crete Construction,” M. Adler and A. T. Clarke. 6 p.m. 


Institution of Works Managers 
Mon., Nov. 22nd.—Gtascow Branou: Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow, C.2. _“‘ The Repair ‘and Reclama- 
tion of Machine Parts,” E. Ryalls. 7 
Tues., Nov. 23rd.—LONDON BRANCH : Waldorf Hotel, 
‘Aldwych, W.C.2. “Motion Study,” Miss A. G. Shaw. 
6.45 p.m. 
Junior Institution of Engineers 
To-day, Nov. 19th.—39, Victoria Street, 8.W.1. Annual 
genera] meeting and annual meeting of contributors to 
the Benevolent Fund. 6.30 p.m.—S. MipLanp Group : 
Tech. College, Luton. ‘‘ American Production Through 
English Eyes,” G. P. E. Howard. 7.30 p.m. 
Sat., tee bry .—N.W. 'Srcrion : pus een — 
ical iety, 16, St. Mary’s Parsonage, Man 
Saleen “The "imectron Microscope,” a Wensee. 
2.30 p.m. 
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~~ .» Nov, 22nd.—SHer¥igtp anp District Szontoy , 
tallurgical Club, Weat Street, — Presi, 
sential Address, P. "W. McGuire. age 
Fri., Nov. 26th.—39, "Viotorla Streot, 8.W. “ A Treatise 
on Air Filtration,” M.R.G. Morton. 6.30 p.m. 


Keighley Association of Engineers 
T'o-day, Nov. 19th.—Devonshire Buil D — 
Strect, Keighley. “Field Guns,” G. V. 
7.30 p.m. 
Manchester Association of Engineers 
Tos, Nov. 19th.—Engineers’ Club, Albert § 
Manchester. “The Leadership Quality of a 
ment,” .m. 
North-East Coast Institution of Engineers and Ship builder; 
Sat., Nov. 20th.—Stupent —— Bolbeo H:!i, - 
castle-upon ae Address by J. M. Ormston, 


p.m. 

Fri., Nov, 26th.— Institute, Newcastle-upon-Tyne, 
Annual oer meeting. ‘“ Ship Structural Momber, 
Part IV,” C.J.G. Jensen. 6,15 p.m. 


Royal Aeronautical Society 
Sat., Nov. 20th.—Institution of Civil Engineers, Great 
George Street, Westminster, 8.W.1. A joint full-day 
meeting with the Helicopter Association. 11 a.m, 
Thurs., Nov. 25th.—Institution of Civil Engineers, Great 
George Street, 8.W.1. “ ' Development of the Arm. 
strong Siddeley ‘Mamba’ Engine,” W. H. Lindsey, 


6 p.m. 
Society of Engineers 

To-day, Nov. 19th.—17, Victoria Street, 8.W.1. “‘ Three. 
Dimensional Projection as Applied to Engineering 
Drawing,” W. E. Walters. 6.30 p.m. 

Stephenson Locomotive Society 

Fri., Nov., 26th.—Imperial Hotel, Temple Street, Bir. 
mingham. “ Recent Locomotive Exchanges,” 0. 8, 
Nock. 7.30 p.m. 





Personal and Business 


Mr. W. L. Henperson, A.M.I.E.E., has been 
appointed assistant secretary of the Engineers’ 
Guild. 

JOHNSON AND Pauutiies, Ltd., has opened a 
depot at Kensington Street, Tunbridge Wells (tele- 
phone, Tunbridge Wells 90). 

Mr. W. V. Grsson has been appointed general 
secretary of the Automobile Association. Mr. J. F. 
Hedley has been appointed deputy secretary. 

Messrs. STRAIN AND ROBERTSON, consulting 
engineers, 154, West George Street, Glasgow, C.2, 
have taken Mr. William Guthrie, A.M.I.E.E., into 
partnership. 

E. H. Jones (Macutne Toors), Ltd., states that, 
from January 1, 1949, the sole selling rights of 
Sigma instruments in the home market will be trans- 
ferred to Alfred Herbert, Ltd. 

Woops or Co.cuestTeR, Ltd., announces that, 
as from December 2nd, its London address will be 
Fenwick House, 292, High Holborn, W.C.1 (tele- 
phone, Chancery 8284 and Holborn 1381). 

METROPOLITAN-VICKERS ELECTRICAL Company, 
Ltd., announces the appointment of Mr. J. 8. Hall 
as acting manager of the Swansea sub-office in 
succession to the late Sir Arthur Whitten-Brown. 

Mr. C. W. ALLEN has been appointed full-time 
secretary of the British Association of Used Machine 
Tool Merchants, the offices of which are now at 
West India House, 96-98, Leadenhall Street, E.C.3 
(Mansion House 7058). 

Arr Controt INsTALLATIONS, Ltd., has ss 
Mr. A. W. Evans as Midland area manager. 
firm will shortly open a branch office in Dintinghem, 
but for the present inquiries should be addressed to 
Mr. Evans at 6, Buryfield Road, Solihull, Birming- 
ham (telephone, Solihull 1718). 

Tue Kettron Portianp Cement Company, Ltd., 
states that Mr. Ashley 8. Ward has retired from the 
Sigg onc of the company and from the board. 

Frank Stagg, joint managing director, has 
been appointed chairman, and Mr. R. F. Stagg has 
been appointed a joint managing director. Mr. F. 
W. Robinson has been elected to the board. 

Powett Durrryn Tecunicat Services, Ltd., 
announces that branch offices are to be opened in 
Sheffield and Newcastle-upon-Tyne. Mr. J. B. M. 
Mason is shortly relinquishing his position as chief 
engineer in the Fuel Efficiency Branch of the 
Ministry of Fuel and Power to direct the expansion 
of the Powell Duffryn activities. 





Swepen’s Steam PowER Stations.—Although 
most of Sweden’s electrical energy is provided by 
hydro-electric plants, the supply is being supple- 
mented by increased steam power station facilities. 
One of the largest steam power stations in the 
country, that at Vasteras, will have an additional 
capacity of 60,000kW above the existing 100,000kW, 
early next year, and ultimate expansion to 
220,000kW is being planned. The State Power 
Board is also making plans for the construction of 4 
steam power plant on the west coast of Sweden of 
approximately 300,000kW capacity. § 19 adi: .4. 
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Tummel-Garry Hydro-Electric Scheme 
Tae Tummel-Garry Project (Construction 
Scheme No. 2) of the North of Scotland Hydro- 
Electric Board was described in a Journal 
note of August 31, 1945. On Monday last, 
November 22nd, it was announced that the 
Board has placed the contract for the civil engi- 
neering work on the Errochty section with 
A. M. Carmichael, Ltd., of Edinburgh. That 
section will utilise 86 square miles of catchment 
area, comprising the upper waters of the Rivers 
Braur, Garry and Errochty. Some 12 miles of 
collecting tunnels and aqueducts will be built 
to carry the river waters into a new 3-mile-long 
reservoir on the upper Errochty. The dam 
for the new loch, thus formed, will have a 
length of 1310ft and a height of 127ft, and there 
will be a 5-mile tunnel from the reservoir to 
the generating station on the shores of Loch 
Tummel. The generating station, also to be 
built by A. M. Carmichael, will be mainly 
underground. The power station and the main 
tunnels will be finished first so that generation 
of current can begin as soon as possible, probably 
before the outlying collecting aqueducts are 
finished. The generating plant will consist of 
three 25,000-kW, vertical-shaft type Francis 
turbines of Boving design, driving alternators. 
The turbines are to be built by John Brown and 
Co., Ltd., at Clydebank, and the alternators 
will be constructed by the General Electric 
Company, Ltd. The main transformers will be 
supplied by Bruce Peebles and Co., Ltd., of 
Edinburgh. The Board has requested the 
contractor to place sub-contracts where possible 
with Scottish firms. The civil engineering 
consultants are Sir Alexander Gibb and 
Partners, and the electrical and mechanical 
consultants Messrs. Merz and McLellan. 


I.C.1. Alkali Works Extension 


In a speech made at Crescent Hall, Winning- 
ton, on the occasion of the seventy-fifth anni- 
versary of the foundation of the Winnington 
works on Saturday, November 20th, Lord 
McGowan, the chairman of Imperial Chemical 
Industries, made it known that the sum of 
£13,000,000 would be spent on extensions 
to the factories of the alkali division of the 
company. That amonut, he said, was part 
of a total of £80,000,000 to be devoted to 
the expansion of the firm’s undertaking. 
The Winnington extension, he went on 
to say, would, with the extensions near, 
ing completion, add more than 50 per cent 
to the present capacity for the production of 
alkali. The scheme was planned to be com- 
pleted by the end of 1953, but that would 
depend on a number of factors—especially 
on the question of getting the buildings and 
plant necessary for that purpose. The new 
extension would mean that another 3000 men 
or more must be added to the company’s pay- 
roll within the next five years. In co-operation 
with the local authorities, and the Ministry of 
Health, it had been decided to construct 3000 
houses in the Northwich rural district of which 
no fewer than 2000 will be allocated to I.C.I. 
employees. Such treatment was much appre- 
ciated by the alkali division of the company. 


The Late Dr. Birger Ljungstrom 


Ir is with regret that we learn of the recent 
death in Sweden, in his seventy-seventh year, 
of Dr. Birger Ljungstrém, the co-inventor with 
his brother Frederik, of the Ljungstrém steam 
turbine. Mr. Ljungstrém was born at Uddevalla 
in June, 1872, and after completing his early 
education he studied at the Stockholm Tech- 
nical High School from 1889 to 1891. His 
engineering training was gained in five years 
with the Separator A.B. Shortly after that 
time he invented the Svea cycle, and then in 
conjunction with his brother he turned his 
attention to the design and construction of a 
new and ingenious type of radial-flow, double- 
rotation steam turbine. The firm of Aktie- 
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bolaget Ljungstrém Angturbin, in a suburb 
of Stockholn, was founded in 1908, and Birger 
Ljungstré6m remained its managing director 
until about 1923. He was also instrumental 
in founding in 1913 the Svenska Turbinfabriks 
A./B. Ljungstrém with works at Finspong, 
with which he remained until 1923. He worked 
with the late Alfred Nobel during the last years 
of Nobel’s life. The degree of Dr. Ing. was 
bestowed on him by the Stockholm Technical 
High School, and in 1928 he was awarded an 
Honorary Doctorate by the Dresden Technical 
High School. During the latter part of his life 
Dr. Ljungstré6m did not take a very active 
part in the Ljungstrém undertakings. He 
lived, however, to see the Ljungstrém steam 
turbine developed in Sweden, England and 

y, for power station purposes, and 
Ljungstrém condensing and non-condensing 
locomotives tried out in Sweden and England 
and the Argentine. The Ljungstrém rotary 
regenerative air heater, too, originally a part 
of the condensing turbo-locomotive, has been 
developed for use in power stations and marine 
plants, while electric propulsion on the Ljung- 
strém principle was installed in the ships 
** Mjolner ” and “‘ Wulsty Castle.” 


Engineering Education and Research 
in Scotland 


In the course of an address to the Scottish 
Economic Conference held in Edinburgh on 
Friday last, November 19th, Mr. Herbert 
Morrison, Lord President of the Council, made 
reference to the large number of engineers and 
scientists graduating in universities and tech- 
nical colleges in Scotland. He pointed out 
that in proportion to its population Scotland 
turned out twice as many engineering graduates 
as the United Kingdom taken as a whole, and 
50 per cent more graduates in physics and 
chemistry. At the same time, he went on to 
say that the Scottish proportion of engineers 
and scientists engaged in research was only 
one-fifth of what it ought to be in proportion 
to its population, even by the very inadequate 
standard which at present was achieved in 
the United Kingdom. If the efforts of the 
Scottish technical schools and _ universities 
and the efforts of the State to increase facilities 
for research in Scotland were to bear fruit in 
terms of Scottish development, it was absolutely 
necessary that Scottish industry should snap 
up and employ a far higher percentage of 
Scottish engineering and scientific talent. If 
an attitude could be created in Scotland to make 
more effective use of research and its results, 
the battle would have been won. Next summer, 
Mr. Morrison said, there would be opened up a 
temporary lubrication research station at 
Thornton Hall, near East Kilbride, which would 
mark the beginning of a Mechanical Engineering 
Research Station. In connection with the 
building of the station, Mr. Morrison said that 
he had authorised a substantial increase in 
the funds available, which should make it 
possible to complete two-thirds of the laboratory 
in the course of the next four years. 


Committee for Standardisation of 
Engineering Products 


SPEAKING in the House of Commons on 
Monday, November 22nd, Mr. G. R. Strauss, 
the Minister of Supply, announced that he had 
decided to appoint a committee drawn from the 
engineering industry to advise him of the 
possibility of reducing the variety of engineering 
products and components, which he felt would 
bring about increases in productivity and a 
saving in spares and stocks, and achieve other 
economies of lasting and substantial benefit to 
the country. The committee, he said, would 
consult with the British Standards Institution 
and the makers of products which came under 
its review, and with users whose demands for 
special types of goods set the pace for the 
makers. There would be no overlap with the 
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Committee of the Anglo-American Council on 
Productivity, and the two committees would 
be kept in touch. The eommittee, which would 
report direct to the Minister, was, he said, 
drawn from members of the Engineering 
Standardisation Committee, and they were all 
men of experience and standing in the technical, 
industrial and commercial fields of engineering 
industry. They had been appointed not as 
representatives of certain sections of particular 
sections of the industry, but for their personal 
qualities and abilities, and the confidence they 
commanded in the engineering profession. They 
were five in number as follows :—Chairman, 
Sir Ernest Lemon, M.I. Mech. E., former Vice- 
President of the L.M.S. Railway Company ; 
deputy chairman, Sir Frank Ewart Smith, 
director of Imperial Chemical Industries, Ltd.; 
members, Mr. Stanley Harley, deputy chairman 
of Coventry Gauge and Tool-Company, Ltd., 
Mr. Jack Tanner, President of the Amalgamated 
Engineering Union ; and Mr. T. H. Windibank, 
director of Crompton Parkinson, Ltd. Mr. 
E. G. Cass, of the Engineering Industries 
Division of the Ministry of Supply, will act as 
secretary of the committee. The terms of 
reference are: “‘ To investigate in consultation 
with the British Standards Institution, and 
appropriate organisations, the methods by which 
manufacturers and users of engineering pro- 
ducts determine whether any reduction in the 
variety of products manufactured is desirable 
in the light of technical, commercial and other 
considerations ; and to report whether these 
methods are adequate and what, if any, further 
measures should be taken by industry or by 
the Government to ensure that such simplifica- 
tions as are determined are put into effect.” 


The Coast Protection Bill 


THE Coast Protection Bill, which was formally 
introduced in the House of Lords last week, 
has now been published. In the main, it gives 
effect to a decision taken by the Government 
last year that the general responsibility for 
co-ordinating measures for dealing with coast 
erosion should rest with the Minister of Health 
and the Secretary of State for Scotland. As 
well as amending the law relating to the pro- 
tection of the coast of Great Britain inst 
erosion and encroachment by the sea, the Bill 
makes provision for the restriction and removal 
of works detrimental to navigation, and for 
transferring the management of Crown fore- 
shore from the Minister of Transport to the 
Commissioners of Crown Lands. Under the 
Bill, the council of each maritime county 
borough or county district will normally be the 
coast protection authority for that borough 
or district, and will have the necessary powers 
to perform duties required for the protection 
of the land. Where it appears expedient for 
the protection of land in any area, however, 
the Minister may make an order for the constitu- 
tion of a Coast Protection Board to act as the 
coast protection authority for that area. A 
Coast Protection Board will consist of repre- 
sentatives of the county councils concerned in 
the area, representatives of any sea defence 
commissioners, river board, drainage authority, 
harbour authority, fishery board, local fisheries 
committee, conservancy or navigation authority 
having any powers in any part of the area ; 
representatives of local highway authorities 
which may be involved; representatives of 
the British Transport Commission if the area 
includes any railway line or canal likely to be 
affected ; and representatives of any other 
party upon whom duties relating to the protec- 
tion of land in the area devolve. Joint com- 
mittees of coast protection authorities may be 
appointed where desirable. The financial clauses 
of the Bill provide for the payment—with effect 
from August 14, 1945—of Exchequer subsidies 
to assist coast defence works. Finally, the 
Bill empowers a coast protection authority to 
acquire land compulsorily where necessary for 
defence works. 
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Water Supply of Greater London 


By H. W. DICKINSON, D.Eng., M.I.Mech.E. 
No. XXI—(Continued from page 511, November 19th) 


FILTRATION 

The whole of the river-derived water and 
the output of some of the wells is passed 
through filter beds. At one time sand filters 
alone were used and whilst this is a reliable 
and effective means of purification, when 
properly carried out, this type of filter can 
of necessity only be operated at a slow rate, 
thus requiring a considerable area when 
large quantities of water have to be dealt 
with and, further, output is subject to 
gradual slowing down by the silt deposited 
on the surface and is impeded by algal 
growths during spring and summer months. 

Primary Filters—Hence some raw water 
has since 1923 been subjected to a primary 
filtration in rapid filters of the open gravity 
coarse sand type, operated without a coagu- 
lant and cleaned by compressed air power 
followed by an upwash of filtered water. By 
this treatment the output of the slow sand 
bed has been more than doubled, the trouble 
with algal growths has been greatly reduced, 
and the overall standard of purity has been 
improved. Although the method is not yet 
universal at the Board’s stations, such 
primary filters are now in operation at 
Hampton, Kempton Park, Walton, Barn 
Elms in the Thames Valley, and Stoke 
Newington in that of the Lee. The aggregate 
capacity of these installations is 225 million 
gallons per day. 

A cross section of one of the most recent 
of these primary filters, that at Hampton, 
is given in Fig. 81, upper drawing, while a 
detail of one unit is shown in the lower 
drawing. There are thirty-two of these 


units, totalling 43,680 square feet in area ; 
the filtering media are lft. 9in of graded 
gravel and 2ft of sand; the normal output 
per day is 3} million gallons. 

As these works will be referred to again 


FIG. 82—-HAMPTON WORKS, 
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of Aerofilms, Ltd., taken in 1936, when the 
filters were under construction. In the 
right bottom corner is the Thames; in the 
foreground are the secondary filter beds. 
in the middle distance are the primary filters 
described above ; behind these is the b.lang. 
ing and contact reservoir; further to the 
right is the covered reservoir, and to the 
right of that again the turbine hous: ang 
boiler house with two chimneys (Fig. & +). 
Micro-Mesh Strainers.—As an, alteri:itive 
to primary filtration, the Board is car:ying 
out experiments in the use of self-cl ning 


several times in the following pages, an micro-mesh strainers. These strainers, cylin- 
aerial view is given (Fig. 82), by courtesy drical in form, are covered on their periphery 
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FiG. 81—CROSS-SECTION THROUGH PRIMARY 


FILTERS AND DETAIL OF FILTER UNIT, 


HAMPTON 
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with a fine micro-mesh of 72/2 by 525 wires 
per square inch, giving approximately 73,500 
apertures per square inch. Water entering 
one end of the cylindrical strainer passes 
outwards through this micro-mesh before 
filtration. The strainer revolves slowly and 
the suspended matter in the water trapped 
on the mesh is automatically washed away 
into a trough by a series of water jets con- 
tinuously playing on the top of the strainer. 
Such rotary strainers are to be installed at 
the new filtration works at. Ashford Common. 

Slow Sand Filters —The principle of slow 
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perforated tiles or porous concrete. On 
top of the underdrains is spread a layer of 
gravel about lft thick, arranged in graded 
sizes, the coarser at the bottom and the 
finer at the top. Above the gravel comes 
the sand to a thickness of 2 to 3ft. The depth 
of water over the sand varies, being usually 
about 4ft. It percolates downwards at a 
rate of about 4in per hour, the filtered water 
being conducted by the collecting drains to 
an, outlet chamber, where metering devices 
are provided. 

By reason of the fact that seven of the 





FIG. 83—SLOW SAND FILTER BEDS AT 


sand filtration, according to the latest prac- 
tice of the M.W.B., is to pass water slowly 
downwards through a thick layer of fine sand. 
In the floor of the filter collecting drains 
are formed, above which the whole floor is 
covered with a continuous system of under- 
drains consisting of bricks spaced apart, 
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FiG. 84—HIGH - LIFT FILTERED WATER.'PUMPING “~PLANT 


SURBITON UNDER CONSTRUCTION, 1936 


eight water companies had constructed slow 
sand filtration plants over a period of more 
than half a century, the individual filters 
presented a variety of designs, shapes and 
sizes. As opportunity offers, the beds at the 
more important stations are being, or will be, 
reconstructed to a standard pattern of 
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rectangular shape and area and equipped with 
loss-of-head recorders and filtered water 
meters. The thickness of sand and gravel 
will be 24ft and 1ft respectively. A photo- 
graph of a reconstructed filter bed at Surbiton, 
is shown (Fig. 83), the construction being as 
follows :— 


pe Let ee Ce ee . 0-92 acres 
Depth of water 4ft 

Depth ofgand... ... ... .. «.. 2ft 6in 
Depth of graded gravel eee” eed AO 


The walls are of concrete faced with blue 
brindle brick, with asphalt expansion joints 
every 25ft, while the concrete slabs forming 
the floor are 10ft by 10ft resting on breeze 
concrete. The under drains and perforated. 
slabs over the collecting channel will be 
noticed. The collecting drain and per- 
forated tiles are seen in the foreground, while 
the gravel and the sand are to be seen on the 
left-hand side. A Venturi meter and a loss- 
of-head recorder have also been fitted at 
the outlet. 

An illustration of one of the Board’s 
older filtration plants is provided by Fig. 85, 
which is an aerial view of the Lee Bridge 
works and filter beds. The aqueduct bringing 
the water from Walthamstow is seen crossing 
in the middle distance. In front of the filter 
beds there (empty for cleaning when the 
photograph was taken) is the “ Prince 
Consort ” engine-house. Adjoining on the 
right are filter beds which were reservoirs 
till the Act of 1852 required them to be 
covered in, when their function was changed. 
On the left in the middle distance is the 
‘*Duke and Duchess” engine-house. At 
the bottom right is the “ Victoria ” engine- 
house, already described. At the bottom 
centre is the “ Prince and Princess ’’ and the 
‘* Triples ’’ engine-houses. 

A typical illustration of one of the Board’s 
recent filtration plants is afforded by Fig. 86, 
which is a comprehensive aerial view of the 
Walton works and filter beds taken in 1936. 
From the intake at the Thames, on the 
left in the middle distance, extends an open 
channel bringing the raw water to the low- 
lift pumping station, seen in the middle, and 
the water is thereby raised into the storage 
reservoirs. The four reservoirs in the 
middle distance, formerly Chelsea Company, 
can take in the aggregate as much as 190 
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million gallons. The reservoir in the far 
distance, formerly Lambeth Company, can 
hold 465-5 million gallons. After circulation, 
water passes to the primary filters, seen on 
the right of the six slow sand filters in the 
middle distance (note that when the photo- 
graph was taken the two central ones were 
empty for cleaning). After passing these 
filters and receiving its dose of chlorine the 
water is pumped through the mains to South 
London. 

The Board have thirteen filtration stations, 
having an aggregate reliable output of 315 
million gallons per day. At five of these 
stations there are primary filtration plants, 
having a total of ninety-five beds and an 
aggregate area of 74,544 square feet. There 
are in all 159-55 acres of slow sand filters, 
the total number of beds being 161. Par- 
ticulars of these filters are given in the 
accompanying table :— 


| Normal 
capacity 

| of installa- 
tion in 
million 
gallons 
per day 


Primary | Slowsand 
filters filters 
Area | 
| No. in 
| Square | 
| feet 


| No. | Area in 


| acres 





Hampton -| 32 | | 43,680 38 41-01 
seen Park 24 2; 9-00 
Walton . i ee 6 | 4-92 
Surbiton “| — | 24 | 26-11 | 


| 20] 24-19 
25 | 24-75 


Bonington 12 | 10, 9/ 9-04 
2 


Other works...) — — 
| 





| 
7 | 20-53 | 


161 | 159-55 





* Only a portion of the water passes through the 
primary filters. 

The monthly rates of filtration, expressed 
in gallons per square foot per hour, over the 
last two years (post-war) at the different 
stations varied from 0-88 to 6-56 in the case 
of slow sand filters working in conjunction 
with primary filters and from 0-98 to 2-08, 
where no primary filters are in operation. 
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rivers, but also from the wells, is treated 
chemically before being pumped into supply. 
Coagulants have been very generally used. 
This is no new thing, because it is believed that 
the Egyptians used alum to promote the 
sedimentation of Nile water,in their waterjars. 


Fic. 86—-FILTER BEDS AND 


The action is considered to be a physical 
rather than a chemical one. The first appli- 
cation to town water supply appears to have 
been made at New Jersey, U.S.A., in 1881-84 
by Alphaeus Hyatt. Ammonia alum has 
been and continues to be the coagulant most 
used, but the Board is now gradually super- 
seding it by chlorine treatment. Such treat- 


apnerer ' 


Fic. 85—FILTER BEDS AND WORKS AT LEE BRIDGE 


The average area of slow sand filter beds 
cleaned in 1947-48 was 929 acres, and the 
average quantity of water filtered per acre 
cleaned was 112-2 million gallons. 

Treatment with Chemicals.—As a final safe- 
guard the filtered water not only from the 


ment has been found to destroy positively 
bactéria resulting from sewage contamination. 
This treatment was first adopted in 1897 by 
Dr. Sims Woodhead at Maidstone to stem a 
typhoid epidemic there. It has since become 
standard practice as a safeguard. Sir 
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Alexander Houston and Dr. McGowan intro. 
duced it in 1904 into the Board’s service jn 
the form of sodium hypochlorite. At the 
present, liquefied chlorine gas is used ; jp 
1916 it was found that the addition of 
ammonia removed the last faint trace of 


WORKS AT WALTON, 1936 


chlorine, which is so much objected to in 
the water so treated. Since 1929 it has been 
the practice to use for this purpose ammonia 
in the anhydrous state; monochloramine 
NH,Cl or dichloramine NHCI, is formed and 
the process is known as chloramination. 

All the Board’s water being either river 
derived or obtained from below ground, 
maintenance of the supply is entirely de- 
pendent upon continuous pumping. From 
what has been said already, naturally the 
machinery presents a great variety of types 
and sizes, ranging from such small re- 
pumping sets as the 1 water h.p. electric 
units at Shoreham to the 3000 h.p. steam 
turbine-driven pumps and generators at 
Hampton, and from the 2ft lift required of 
No. 28 filter pump at Surbiton to the 550ft 
head imparted by the diesel-driven multi- 
stage pumps at Sundridge. 

The total installed water h.p. of the 
Board’s plant is 64,443. The average con- 
tinuous water h.p. during 1947-48 was 
21,537, of which about 77 per cent was 
derived from steam engines and turbines, 
about 13 per cent from the public electricity 
supply, and about 10 per cent from diesel 
engines. The Humphrey pumps which 
supply King George’s reservoir burn suction 
gas, but in 1947-48 worked only for a very 
short period. Despite the difficulty of obtain- 
ing new machinery due to the wars, the age of 
the Board’s pumping plant averaged, in 
accordance with last year’s output, was 
only 20-8 years. 

The duties required of the pumping plant 
consist in the main of :— 

Raising raw river water into storage reser- 
voirs and pumping out of these as and when 
necessary. 

Pumping filtered water into supply and re- 
pumping where required to higher zones. 

Raising water from below ground to the 
surface and forcing it into supply. 


(To be continued) 
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Direct Current Transmission Projects 
A PAPER by F. J. Evol, MA., MP. 


and Lord Forrester, M.A., entitled 
“Some Projects Favourable to Direct Cur- 
rent Transmission, and the Role of the 
British Electrical Industry in Relation 
Thereto,” was presented and discussed 
at an ordinary meeting of the Institution 
of Electrical Engineers, London, on Thurs- 
day, November 4, 1948. 


Discussion 


Mr. C. W. Marshall, opening the dis- 
cussion, dealt first with the authors’ refer- 
ences to Continental developments. The 
Swedish developments, he said, were the 
nearest to being in a practical state. The 
Swiss had developed well and early and 
seemed to be near a solution, but had found 
no place in Switzerland where direct current 
could be used to any practical degree. 
Until the collapse, the Germans had reached 
a remarkable standard of development, 
and were probably nearing the stage when 
they could have used large-scale direct 
current. In the German investigations one 
point came out which was really interesting, 
and that was that at about 400kV or higher, 
an aluminium cable was cheaper than an 
overhead line. That might be worth exam- 
ining further. 

The authors frequently referred to under- 
water transmission, and we knew that 
telecommunication engineers had done very 
successful work over the widest distances ; 
but there was a very great difference between 
the power cable problem and the telecom- 
munications problem, and in the C.E.B. they 
had very good reason to view with caution 
any project for the immediate application 
of cables to large power transmission. That 
was not to suggest that we should abandon 
development ; quite the contrary; but we 
should work from the basis of our own 
experience. 

He was empowered to state that if there 
was any possibility at all of using direct 
current in this country the British Electricity 
Authority would come in immediately, even 
in the development of the apparatus ; but if 
the development was abroad, the best that 
the B.E.A. could do was to give facilities. At 
home the only remote possibility that he saw 
in the near future was that of some of the 
water-power sources which could be linked 
up with a single circuit line. Taking the 
longer view, there might be use for a very 
high-power line to transmit power from 
South Wales to London or from the northern 
coalfields to the south ; but by no stretch 
of imagination could this problem be put 
in a high category. It came very much 
behind the development of the power sta- 
tions, and even the development of the 
normal transmission system. It was also 
felt that something in the category of a 
10-MW, 60-kV-—80-kV line would be an ade- 
quate bridge between the toys with which we 
were reasonably familiar and the very large- 
scale schemes envisaged by the authors. 

Mr. P. J. Ryle said that one of the biggest 
problems was switchgear. He did not 
think that the problems involved with d.c. 
switchgear were fully realised, and d.c. 
switchgear as such had a long way to go to 
catch up. Even a.c. switchgear was only 
just keeping pace with the rapid growth 
and the possibilities of modern systems. 

He agreed that it was .unfair to load 
against the d.c. case anything that applies 
equally to both alternating current and 


direct current, but he thought that it should 
be remembered that the direct current 
required considerable extra synchronous 
condenser capacity or the equivalent at the 
inverter end. 

Turning to the question of overhead line 
versus cable, the authors seemed somewhat 
timid about the overhead line. At the voltages 
likely to be used on such schemes, 400kV to 
600kV, the insulation would be such that 
the lines could be taken to be lightning- 
proof. One could never imagine the d.c. 
cable and joints as being entirely free from 
faults, and a fault on a d.c. cable, possibly 
miles from anywhere, might mean the cir- 
cuit being out of commission for days, or 
even weeks. 

In Section 3.1.1 the authors said that 
mountainous country would always be a 
discouragement to the overhead line. No 
such discouragement was at all evident on 
the part, especially, of Swiss and Italian 
engineers. So far as under-sea crossings 
were concerned, for a long deep-water cros- 
sing the cable was the o ly possibility, but 
if the water was not deep the ship’s anchor 
was @ real snag. 

The comparative cost of alternating 
current and direct current was, of course, 
the crux of the matter. Generation must 
be a.c., and the use of electricity must 
be a.c., so that the only advantage of 
direct current was if it could transmit the 
power at less cost. If overall cost was 
plotted against distance, all authorities 
agreed that the curves intersected at about 
300 to 400 miles, but the intersection was 
at a very acute angle, and if the direct 
current should happen to be 10 per cent 
more costly than present estimates the 
point of intersection would be at some- 
thing more like 600 to 860 miles. 

Mr. H. Nimmo said that he was surprised 
that the authors did not refer to a report 
by General Sir Osborne Mance, entitled 
“International Road Transport, Watar- 
ways, Electricity and Miscellaneous Ques- 
tions,” published last year. Part III 
referred to the international transmission of 
electricity and mentioned a proposal which 
had been talked of in Europe for a number 
of years, and which was slightly referred to 
by Mr. Ryle, namely, to construct two 
400-kV lines, one from Norway to Italy and 
the other from Spain to the Ukraine, inter- 
secting in the neighbourhood of Innsbruck. 

If d.c. transmission was going to be the 
answer to the problem of transmitting beyond 
300, 400, or perhaps 500 miles, he very much 
hoped that the British manufacturers would 
take a hand in this new technique. He felt 
sure that if that old pioneer, the late Colonel 
Crompton, could have been with them, 
he would have given the authors his heartiest 
support. 

Mr. J. E. Calverley said he did not think 
that the paper set out the case for d.c. 
transmission in a very favourable light. 
In the examples given, possibly the authors 
had deliberately adopted a conservative 
policy. Table I gave a comparison between 
a.c. and d.c. transmission, but it seemed a 
very poor case to select; the power was 
comparatively large, the distance was short, 
and the d.c. voltages specified were very 
high—650kV for the overhead line and 800kV 
for the cable. In fact, in reading the paper, 
one might come to the conclusion that high- 
voltage d.c. transmission will require volt- 
ages of 600kV to 800kV.. A much. better.im- 
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pression would have been made if some 
examples of shorter transmissions at lower 
voltages were given. 

An examination of the details of about 
twenty different known schemes throughout 
the world, schemes involving the transmission 
of anything from 100MW to 1000MW over 
distances of 250 to 700 miles, indicated that 
almost all these schemes could be carried 
out on d.c. voltages of 254kV or 460kV, and, 
if that was correct, there did not seem to 
be any need for anything more. That would 
in itself reduce the amount of development 
required to develop converters and inverters 
for power purposes. 

This question of d.c. transmission had 
been under consideration more or less con- 
tinuously, and in any case at frequent inter- 
vals over the last forty years. But up to 
the present nothing had developed from 
the investigations (in Britain), due to the 
absence of any really satisfactory converting 
equipment. The mercury arc rectifier now 
seemed likely to fill the bill; it had deve- 
loped very steadily over the last thirty 
years, and most rectifier engineers agreed 
that there was no fundamental difficulty 
in meeting these higher voltages and larger 
powers, but it was entirely a question of deve- 
lopment. Lord Forrester had said that that 
development was up to the manufacturers. 
Mr. Marshall had said that d.c. transmission 
had very low priority in the B.E.A., and he 
(Mr. Calverley) thought that it also had 
rather low priority with the manufacturers. 
Rectifiers were developed for voltages of 
20kV to 30kV, and possibly 500kW to 
1000kW. To develop them for voltages 
up to 400kV and higher, and for hundreds 
of megawatts, would require some years 
of intensive work and would involve the 
continuous work of scientists and research 
workers and development engineers. It 
would also require a great deal of money, 
which would have to be recovered eventually 
from orders for rectifying equipment 
only, not from the whole transmission 
system. The development of rectifiers, 
therefore, was likely to be delayed until 
conditions become clearer. 

Dr. W. C. Thompson said there was 
no doubt that the whole future of the 
transmission of energy would be changed if 
@ convenient means were available for 
storing energy on a large scale. If, as some 
physicists hinted, it was possible to store 
energy by building up elements from simple 
elements at the lower end of the scale, there 
were possibilities of getting near the idea 
of energy storage ; and in any case it might 
be that to fly uranium rods in from a large 
production centre by air, or even: to bring 
them by rail in suitable containers, would 
be a better solution of the world’s power 
problems in fifty years’ time than the trans- 
mission of energy by overhead or under- 
ground power cables. 

He agreed with the authors where sea- 
crossings could not be avoided, but he would 
like to have one of the existing under-water 
cables really tried out with direct current 
before accepting the evidence of the Jap- 
anese a.c. transmission. 

He thought that if mercury are rectifiers 
were to be- used for d.c. transmission, we 
had to get away from the existing limitations 
of the inverter and find a new method of 
arc quenching to get rid of the tremendous 
demand for wattless power. There were 
considerable technical complications involved 
in the set-up which should be absent from 
plant of the magnitude which we were 
considering. At present we wanted 
these rectifiers for traction and industrial 
we wanted .a.c. transmission 
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lmes; and we wanted, above all, atomic 
energy. If we were going to saddle our 
technical personnel with the development 
of d.c. transmission as well, we should fail 
to do some of these jobs properly. 

Dr. F. Busemann expressed the opinion 
that there was sufficient field of application 
for both systems and that, although there 
would be some competition between direct 
current and alternating current in a certain 
zone of distances, each of the two systems 
had its own field of application ; alternating 
current (of higher voltages than hitherto 
used) where higher powers per circuit had 
to be transmitted, and several intermediate 
circuits had to be served, and direct current 
where alternating current would not serve, 
where long distances had to be bridged, where 
no intermediate distribution problem arose, 
and where cables had to be used for some 
reason, or other. 

British industry must, to-day, be more 
export-minded than ever before, and he 
thought it would be wise if it undertook 
research of its own in both fields, direct 
current and alternating current of extra- 
high-voltage transmission. 

He did not fully agree with the remarks 
of the authors about corona. Although a 
tremendous effort had been made to study 
the corona problem on alternating current 
as well as on direct current it would not 
simply be a matter of multiplying the a.c. 
results by some factor such as 2-2 and 
transferring them to the d.c. side. 

He thought that d.c. research on corona 
would help to clear up the picture which 
we had from a.c. corona: this was, more or 
less, a mixture of what happened near the 
peak value of the positive half-wave and 
what happened near the peak value of the 
negative half-wave, so that the research 
would be of mutual benefit to both systems. 

Mr. W. J. Sulston referred to the possible 
effects of high-voltage d.c. transmission on 
communications circuits. Communication 
lines would include those of the public com- 
munication services and railway authorities 
as well as those of the electrical authority. 
The possible effects of corrosion on metal- 
sheathed cables and pipes, and of inductive 
disturbances in the form of either noise or 
excess voltage to working telecommunica- 
tions circuits also had to be considered. 

In Great Britain there was considerable 
experience of corrosion due to d.c. traction 
systems, which accounted for some 15 per 
cent of the total corrosion of lead-sheathed 
cables, and the repair bill was some £50,000 
a year. The damage, however, was confined 
to comparatively short distances from the 
return track. There was a danger of assum- 
ing that because of the large currents in- 
volved in d.c. transmission the corrosion 
would be worse in such cases. But, apart 
from the immediate vicinity of terminal 
stations, the current density near the sur- 
face of the earth would be small, and it did 
not necessarily follow that corrosion would 
occur in the whole distance between stations. 
Near the stations, special cables with 
insulating sheaths might be adopted to over- 
come any trouble which was found to occur. 

The regular use of an earth return power 
circuit was most undesirable from the point 
of view of interference, but its use under 
emergency conditions where interference 
with telecommunication circuits actually 
occurred could, perhaps, be settled on the 
merits of each case. 

The possibilities of induction of excessive 
transient voltages in communication cir- 
cuits during switching operations and earth 
fault conditions on high-voltage d.c. lines 
could not be assessed until the waveforms 
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of the transient currents and transient volt- 
ages in the d.c. system were known. 

Mr. J. Houston Angus agreed with Mr. 
Ryle that the crux of the whole problem 
was whether a.c. transmission would remain 
cheaper than d.c. transmission, or whether 
in certain conditions d.c. transmission would 
hold the field. He said that the Swedish 
Power Board had decided to go ahead with 
@ full-scale test of d.c. transmission by con- 
necting the mainland with the island of 
Gottland, and to lay as a first connection one 
single conductor, using the sea as a return 
circuit. They had decided in developing 
their resources in the north of Sweden 
not to go in for a full-scale d.c. test, because 
they were not satisfied that they know suffi- 
cient about it at this stage. 

Mr. H. J. Beard referred to figures given 
in the paper for the capital cost and overall 
transmission costs for a.c. and d.c. systems, 
both for overhead lines and for underground 
cables; he thought it a pity that they 
were not in sufficient detail for a critical 
examination. The only case actually given 
was for the transmission of 2000MW over a 
distance of 370 miles. The outline of the 
scheme was very brief, and there was no 
indication of the number of circuits em- 
ployed for each of the four alternative 
schemes or of whether the transmission 
line provided for double or single circuit 
towers. It would have been of interest if 
the paper had indicated the capacity of the 
circuits and the outage factor for each of the 
four schemes, and shown whether in the 
capital cost of the a.c. overhead line any 
allowance had been made for intermediate 
stations, which might be necessary to allow 
for stability. 

In calculating the overall cost of trans- 
mission, as given in Table I, allowance was 
made only for interest and losses. To make 
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the comparison more complete, depreciation 
and also maintenance and operation should 
be included. The indications were that the 
d.c. terminal stations, with their sensitive 
rectifier and inverter equipment, would 
require more maintenance and have a shorter 
expectation of life than the terminal stations 
associated with a.c. schemes. Both these 
factors, of course, weighed against .c, 
transmission. It was extremely difficult to 
arrive at any accurate figures for main. 
tenance and operation costs until aciual 
operating experience had been obtained, 
but, as each scheme must presumably just ify 
itself economically, these figures were of 
considerable importance. 

The blocks of power which could be 
utilised outside Europe were relatively 
small, and probably nowhere near the 
2000MW referred to in the paper. To vet 
some idea of what this block of power meant, 
the total demand of the whole of South 
Africa was only about 2000MW, including 
the very large amount of power consumed 
by the gold mining industry. He suggested 
that the authors should have given figures 
for a similar but smaller scheme, based on 
250MW, which would perhaps be nearer 
to the load required for the foreseeable 
future. 

The scheme for the control of the Nile 
involved the transmission of 100MW over 
400 miles by d.c. cables. This load could 
satisfactorily be transmitted on a single- 
circuit 220kV a.c. transmission line, and he 
thought that the overall cost would be less 
than with the two d.c. cables mentioned. 
With a load of this nature periodical out- 
ages could probably be tolerated, and a 
single-circuit line would therefore be ade- 
quate. 

Mr. Erroll made a brief reply to the 
discussion. 


Heat Engines’ 


No. I 
By K. BAUMANN, M.I. Mech. E.T 


INTRODUCTION 


N the Thomas Hawksley Lecture of 1917, 

Captain H. Riall Sankey traced the develop- 
ment of heat engines and gave a forecast of 
possible future trends. He dealt with their 
history under the following headings and in the 
order shown :—locomotives, textile mill 
engines, pumping engines, marine reciprocating 
engines, marine steam turbines, electric power 
reciprocating engines, electric steam turbines, 
blowing engines, rolling mill engines, gas engines, 
and oil engines. 

In this lecture I propose to review progress 
during the ensuing thirty years and to examine 
Sankey’s forecast in the light of actual develop- 
ments. I shall deal with the present competitive 
position, and discuss the future prospects, of 
heat engines of all types. 

[This abstract is confined mainly to those 
parts of the lecture concerned with turbine 
machinery.—Eb., THE E.] 


Steam TURBINES 


Summary of Progress.—Sankey was not 
optimistic in his forecast of the further improve- 
ment in the efficiency of steam turbine plant. 
Referring to gas and oil engines and steam 
turbines, he stated: “It appears that a prac- 
tical limit has now been reached with the present 
methods of converting heat into work, and a 
knowledge of the laws of thermodynamics 
enables one to say that with these methods 
little, if any, further improvement is possible.”’ 

* Thirty-fifth Thomas Hawksley Lecture. Institution 
of Mechanical Engineers, November 19th. Abstract. 

t+ Chief Mechanical Engineer, Metropolitan-Vickers 
Electrical Company, Ltd., Trafford Park, Manchester. 





The best result for steam turbines was, at that 
time, 14,000 B.Th.U. per b.h.p.-hr. which corre- 
sponds to a thermal efficiency of 18-2 per cent, 


Kilowatts x 10° 


Year 
“THe ENGINEER @ 


A—At any s (two-axis machines included) ; B—At 
000-3600 r.p.m.; C—At 3000 r.p.m., Metropolitan- 
Vickers turbines. 


Fic, 1— Maximum Outputs of Individual Steam Turbines 


and which compared with the best efficiencies 
obtained for gas engines, including gas producer, 
of 24 per cent, and for oil engines of 33 per cent. 

He thought, however, that in spite of the 
considerably higher heat economy of gas and 
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oil engines, steam turbines would hold the 
field for the large units used for electrical power 
generation, as they could be built in much 
larger units than gas and Oil engines, and larger 
than any attempted up to that date. The 
largest capacities of individual units existing 
in 1917 were: for steam turbines, 45,000kW 
at 1200 r.p.m.; 35,000kW at 1500 r.p.m. ; 
6000kW at 3000 r.p.m.; for gas engines, 5000 
b.h.p.; for oil engines, 4000 b.h.p. 

This latter forecast has certainly been sub- 
stantiated ; moreover, not only has there been 
an increase in capacity of individual units, but 
the efficiencies of steam plants have been raised 
much beyond those visualised by Sankey. 
Curve A, Fig. 1, shows the increase in size of 
wits since 1890, incorporating the data given 
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A—Pounds of coal per unit generated ; B—Total units 
generated ; C—-Units generated by steam ; D—Coal 
used. 


FIG, 2——Electricity Generated in Great Britain, 1922-46 


by him up to 1917; it shows the rapid increase 
reaching 200,000kW in 1929. The demand for 
such exceptionally large units has not been 
maintained even in U.S.A., but there has been a 
continued increase in size of 3000 and 3600 
rp.m. machines which is shown in curve B, 
Fig. 1. Rising from about 8000kW in 1917, 
individual outputs reached 60,000kW in 1931, 
and in 1947 a number of machines were put in 
hand in U.S.A. for 100,000kW at 3600 r.p.m. 
In this country, progress has been slower ; 
curve C, Fig. 1, showing Metropolitan-Vickers 
machines, may be taken as characteristic of 
British practice. 

In the advance of turbine outputs and speeds, 
the designers of the associated alternators have 
had their problems, and in friendly rivalry 
neither side has cared to admit inability to 
undertake an advance suggested by the other. 
Broadly speaking, the two sides have kept in 
step, and due to progress in the technique of 
forging and metallurgical inspection, and to the 
general advance in electrical design and methods 
of ventilation, including hydrogen cooling, 
alternator designers have had no difficulty in 
meeting the turbine designers’ demands for 
single units, and both could undertake high- 
speed machines for outputs considerably greater 
than those now standardised in this country ; 
single alternator units of 100,000kW are now 
being made in America, France, and U.S.S.R., 
to run at a speed of 3000 r.p.m. 

The great increase in electricity generated 
in steam power stations in Great Britain is 
shown in Fig. 2, together with the decrease in 
coal consumption per unit generated, based on 
the reports of the Central Electricity Board. 
Accurate figures prior to 1922 are not available, 
but between that year and 1939 the consumption 
of coal per unit generated fell from 3-12 lb 
to 1:36 lb, and rose again during the 1939-45 
war and post-war years to 1-42 Ib, chiefly on 
account of the difficulty of adequate plant main- 
tenance and deterioration in the quality of 
fuel. Between 1922 and 1946 the units generated 
annually by steam rose from 4884 million to 
41,260 million, an eight and a half-fold increase. 
The thermal efficiency of 18-2 per cent 
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quoted by Sankey appears to refer to an indi- 
vidual station in U.S.A., where, in 1916, an 
efficiency of 17-2 per cent, based on units sent 
out and on the higher calorific value, had been 
obtained. Fig. 3 shows the improvement in 
thermal efficiency of the best stations in this 
country based on units sent out and on the 
higher calorific value, together with the operat- 
ing conditions. Omitting reheat stations, these 
curves show an increase from 16-9 per cent in 
1922 with steam conditions of 250 lb per square 
inch and 650 deg. Fab., non-feed heating and 
a load factor of 48-3 per cent, to 27-7 per cent 
in 1937 with steam conditions of 600lb per 
square inch and 800 deg. Fah., a feed tempera- 
ture of 340 deg. Fah. and a load factor of 56-3 
per cent. This is an improvement in thermal 
efficiency of 64 per cent. There was, however, 
a fall in thermal efficiency to 26-74 per cent 
in 1945 for reasons already given. It is clear 
from this that Sankey’s forecast regarding 
possible improvements in thermal efficiencies 
appear now unduly pessimistic. Thus, ten 
years later, Guy (1927) was able to report that 
during these ten years the thermal efficiency 
of the best power stations had been improved 
by some 50 per cent. 

I feel that it is worth while to review and 
analyse how these considerable advances have 
been made. They are due to the introduction 
of regenerative feed water heating, to improve- 
ments in blade efficiencies, to the increase in 
steam pressures and temperatures, to increase 
in size and speed of units, and to improvement 
in boilers and condensing plant ; I propose to 
discuss them in this order. 

Regenerative Feed Heating.—It is of interest 
to note that, in his comparison of the heat 
consumption of various types of engines, Sankey 
refers to the “ Rankine engine or standard of 
comparison—that is, the most perfect heat 
engine possible working under the given con- 
ditions.” This reflects the general lack of 
appreciation at the time that even with a 
steam cycle it is possible to improve on the 
Rankine cycle, and to approach nearer the 
more efficient Carnot cycle, by the use of 
regenerative feed heating. In 1894, it was 
proved that the usual steam cycle with saturated 
steam, when combined with multi-stage feed 
water heating, is thermally as efficient as the 
Carnot cycle (Elliott, 1894). George and James 
Weir (1876) had taken out patents on this in 
connection with marine engines, and later 
Ferranti (1906) had patented this cycle with 
steam turbines and air heaters on_ boilers 
without economisers. Experimental plant incor- 
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Fic, 3—Highest Annual Thermal Efficiency of any British 
Steam Station, with Corresponding Operating Conditions 


porating some features of his proposals was 
installed and tested at the Vickers Works in 
Sheffield before 1914, and Ferranti at that time 
had given a good deal of consideration to the 
effect of higher combustion temperatures on 
the grates and boiler generally. 

In 1915 I satisfied myself that even with 
the boilers normally used at that time, 
considerable improvements could be obtain- 
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ed by heating the feed water to much higher 
temperatures than was the usual practice, 
provided the heating steam was extract- 
ed from the main turbine at a pressure 
just sufficient to heat the feed water to the 
required temperature. At that time the 
opinion was held by many engineers, and 
emphasised by Ferranti in his patent and 
Stodola in his book, that, when economisers 
are used, it does not pay to heat the feed water 
above 100 deg. Fah., as most of the improve- 
ment obtained would be negatived by 
chimney losses. My investigations showed 
that with single-stage feed heating and 
the steam conditions usual at that time, 
i.e., 200 lb per square inch and 600 deg. Fah., 
and with boilers then existing, the improvement 
of 4-9 per cent due to feed heating to 180 deg. 


— 
p> 








Optimum Improvement in Thermal Efficiency % 


Optimum Feed Temperature °F 
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Steam Pressure at Turbine 
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Stop valve temperature, 800 deg. Fah.; vacuum, 29in 

mercury. 

A—Optimum improvement in thermal efficiency, includ- 
ing auxiliaries; B—Optimum improvement in 
thermal efficiency, excluding auxiliaries; C— 
Optimum feed temperature. 


Fic. 4—Optimum Improvement in Thermal Efficiency and 
Optimum Feed Temperature for Five-Stage Feed Heating 


Fah. would only be reduced to 3-9 per cent 
as a result of the higher chimney temperature, 
and with multi-stage heating in stages of 25 deg. 
Fah. to 300 deg. Fah., the improvement would 
be reduced only from 9-5 per cent to 7 per 
cent. 

Thus the introduction of regenerative feed 
heating was justified without waiting for the 
development in boilers and air heaters to make 
them suitable for higher combustion tempera- 
tures ; in fact, it could be used with existing 
boilers. The earliest stations where this was 
done were Carville in 1916 followed by Stoke 
and Dalmarnock. In these stations single- 
stage feed heating to 150 deg. to 160 deg. 
Fah. was adopted. 

Power station engineers soon realised the 
additional benefits to be derived from the use 
of higher feed temperatures in connection with 
air heaters. The first station so equipped with 
three feed water heaters for a final feed tem- 
perature of 300 dez. Fah. was that of the 
Newcastle-upon-Tyne Electric Supply Comp- 
any at North Tees, construction work of 
which was commenced in 1917 and com- 
pleted in 1920. In this station, econo- 
misers were omitted, thus adopting the arrange- 
ment proposed by Ferranti. In later installa- 
tions, however, both economisers and air heaters 
were adopted, and the feed temperatures were 
gradually raised. Thus, at Barton power station 
of Manchester Corporation, a 25,000-kW_ plant 
was designed in 1919, and put into commission 
in 1923, with two-stage feed heating to 200 deg. 
Fah., and three years later a 41,000-kW plant 
with four-stage heating to 300 deg. Fah. 

The optimum improvement in thermal 
efficiency due to regenerative feed heating is 
shown in Fig. 4 for five-stage feed heating, 
for stop valve pressures from 200 lb per square 
inch absolute to 1800 lb per square inch absolute 
and a stop valve temperature of 800 deg. Fah. 
Fig. 4 also shows the feed temperature at which 
the optimum improvement is obtained. 

The improvements due to feed heating 
increase from 8-8 per cent at 200 lb per square 
inch to 15-9 per cent at 1800lb per square 
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inch. The greater improvement at higher 
pressures and temperatures has naturally 
given additional impetus to the adoption of 
higher pressures. Thus, in Fig. 5, the improve- 
ment in thermal efficiency is shown in curve A 
with feed heating, and in curve B without feed 
heating ; with feed heating there is a con- 
tinuous improvement with pressure, but without 
feed heating a maximum would be reached at 
about 1500 Ib per square inch. 

Improvement in Blading Efficiencies.— 
Sankey’s rather conservative outlook regarding 
possible improvements in thermal efficiency is 
surprising, having in mind the formation by 
the Council of this Institution, in 1914, of the 
Nozzles Research Committee of which he was 
chairman until his death in 1925. Credit is 
due to him for his wholehearted support of 
the work carried out in the early stages ; very 
useful information was obtained by the tests, 
which were reported from time to time in the 
“* Proceedings,” 1923-30, and the work carried 
out by the Institution stimulated further 
research by the manufacturers which had 
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Vacuum 29in mercury. 
Curves include auxiliary pewers for river conditions. 
A—Optimum improvement with five-stage feed heating ; 
B—Improvement without feed heating. 


FiG, 5—Improvement in Thermal Efficiency at Various 
ressures with Five-Stage Feed Heating and without 
Feed Heating 


suffered a serious setback during the 1914-18 
war. Some of these researches have been 
reported by Guy (1939). It is not entirely a 
comcidence that, since 1917, the efficiency of 
turbines, quite apart from other improvements 
in the steam cycle or the steam conditions, has 
been improved very greatly. 


Whilst nozzle research gave valuable informa- 


tion, it was necessary to confirm these results 
by testing complete turbine stages. The 
improvement in efficiency could be accurately 
determined in experimental turbines consisting 
of a number of stages where the blade heights 
were relatively small, but comparative testing 
of long blades is more difficult, largely on 
account of the great volumes of steam which 
have to be handled, and the difficulty of leading 
the steam to and from the stages to be tested, 
and the resulting difficult problem of measuring, 
with sufficient accuracy, the true average static 
and Pitot conditions in front of and after the 
stages. 

For this reason it has been difficult to deter- 
mine the improvement which can be obtained 
with what has now been called vortex blading, 
which was first introduced by Soderberg (1935), 
and is designed to compensate for the centrifugal 
effect in a stream through long guide blades by 
increasing the reaction from root to tip. There 
is still some doubt as to the extent to which the 
efficiency of the whole turbime could be improved 
by vortex flow, at least through the long blades, 
but it is not likely to exceed 2 per cent. It must 
be remembered that the simple vortex theory 
applies to flow of steam in an axial direction ; 
the centrifugal force created is beneficial in 
causing the spread of steam outwards in the 
low-pressure stages of steam turbines, and the 
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true vortex theory cannot be applied without 
modification in the design of such blades. 

The importance of turbine blade efficiencies 
in gas turbines, where the overall efficiency is 
affected two to threefold, and where the blade 
heights are relatively large and the number of 
stages small, has drawn renewed attention to 
the importance of research on the flow through 
both stationary and moving blades, and on 
vortex blading. 

As far as steam turbines are concerned, it 
is estimated that the improvement in blade 
efficiency of turbines during these last thirty 
years is from 5 per cent to 8 per cent, part of this 
improvement resulting from increased staging. 
There is some improvement also due to the 
increase in the capacity of turbines, but this is 
largely offset by the increase in pressures which 
in itself results in smaller blade heights in tho 
high-pressure end and increase in gland and 
other leakage losses. 


(To be continued) 
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Codes of Practice 
The Codes of Practice Commitiee for Civil Enyineering, 
Public Works and Building and Constructional Work is 
under the wgis of the Ministry of Works. Codes are 
issued on behalf of the Committee by the British Standards 
Institution, 24-28, Victoria Street, London, 8.W.1. 


PORTABLE FIRE EXTINGUISHERS 

Code 402.401. The Codes of Practice Com- 
mittee has issued, as a draft for comment, Code 
402.401, ‘Chemical Extinguishers and other 
Hand Appliances,” prepared by a committee con- 
vened by the Institution of Mechanical Engineers. 
This Code deals with the design, manufacture, 
installation, testing, inspection and maintenance 
of portable fire-fighting appliances, which have 
no direct connection to water supplies; such 
equipment includes: (a) Portable extinguishers 
of the acid-alkali (soda-acid), water (compressed 
gas), foam and dry-powder types; (6) Portable 
extinguishers, such as the carbon dioxide, methyl 
bromide and carbon tetrachloride types, contain- 
ing gases or vapour-forming liquids; (c) Other 
appliances, such as fire buckets, portable 
pumps and blankets. It gives general guidance 
on the type of appliance recommended and suggests 
that, in future, manufacturers consider making 
only extinguishers having the “ strike the knob ” 
method of operation. The Code is in draft form and 
subject, before final publication, to amendment in 
the light of comments received. Comments, which 
are invited and welcomed, should be submitted 
by December 8, 1948. Copies of the draft may 
be obtained from the British Standards Institution, 
24/28, Victoria Street, London, 8.W.1, price 2s., 
post free, proof reference CP /(B) 792. 


STAFF LOCATION SYSTEMS 


Code 327.402. The Codes of Practice Committee 
has issued as a draft for comment Code No. 327.402, 
“ Staff Location Systems,” prepared by a com- 
mittee convened by the Institution of Electrical 
Engineers. This Code is intended primarily for 
the requirements of new buildings, but it is also 
applicable to installations in existing buildings. 
In it the following types of systems are described : 
(a) Those employing a single lamp, bell or other 
sounder at each signal point; (b) Those employ- 
ing two or more lamps at each signal point; (c) 
Those employing’ electro-mechanically - operated 
indicators. Information is given on charac- 
teristics of the signals (whether audible, visual or 
a combination of both), the type of equipment used, 
and the necessary wiring systems. As it is usual 
for staff location and private telephone systems to 
be linked, this aspect is fully covered by the Code. 
Power supply arrangements are considered and 
there are recommendations on the choice of the 
source of power and operating voltages for par- 
ticular conditions and types of installation ; 
guidance is also given on the selection of suitable 
cables, wires and fittings. An Appendix on the 
segregation of circuits defines “ very low ”’ voltages 
and discusses electrical interference and safety 
requirements in relation to telecommunication 
circuits. A further appendix describes a number of 
types of cables and wires, not at present covered 
by British Standards. This Code is in draft form 
and subject, before final publication, to amend- 
ment in the light of comments recetved. Comments, 
which are invited, should be submitted by Decem- 
ber 1, 1948. Copies of the Code may be obtained 
from the British Standards Institution, price 3s., 
proof reference CP(B)790. 
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The National Coal Board’s 
. . 
Organisation 

A STATEMENT issued by the Nationa! (gj 
Board at the beginning of the week includes 
the main recommendations of a cominittee 
which was set up last May to look into the 
Board’s organisation: Sir Robert Burrows 
a member of the Board, presided over the com. 
mittee, the other members of which wer» Sir 
Charles Renold and Sir Mark Hodgson. 

The statement now published shows that 
the committee agreed with the main decisions 
on organisation made by the Board when jt 
was set up—that is, the grouping of the coll cries 
into some fifty areas, each averaging «out 
4,000,000 tons output and each under an Area 
General Manager, and the grouping o! the 
coalfields under eight Divisional Boards. The 
suggestion made in some quarters, how: ver, 
that the Divisional Boards should be abolished 
and that the areas should be given finaicial 
autonomy, was rejected by the commiitee, 
Generally, the committee has re-stated the 
principles which should govern the setting up 
and working of any large organisation, naniely, 
as much devolution of responsibility as joss. 
ible; the creation of a clear channel of com. 
mand ; and the maintenance of a clear distinc. 
tion between policy making and execution, but 
not so as to prevent the association with policy 
making of those responsible for execution, 
What, in fact, the committee advocates is the 
‘line and staff ”’ principle of organisation, by 
which responsibility for decisions rests on the 
various authorities down the “line.” The 
committee was not satisfied that everywhere 
in the Board’s organisation these principles 
were being followed. More particularly, it is 
suggested, there has not always been a clear 
division between policy and execution, and at 
times there has been faulty liaison between the 
various authorities in the line of command. 

The final conclusion reached by the com- 
mittee is that a sound scheme of organisation 
does not in itself ensure efficiency. This, it 
is stated, can only come gradually as indi- 
viduals engaged in management acquire the 
habit of working together and as _ suitable 
people are found or developed for the various 
posts. In this matter, the committee observes, 
the problem facing the Board is more difficult 
than that which faces even the largest-scale 
undertakings under private enterprise, since 
the latter grow gradually while the Board’s 
organisation had to be created suddenly. The 
Board fully agrees with these observations, 
and says that as the entire administrative 
structure of the industry above the colliery is 
new, time is needed for understanding and 
mutual confidence to develop between the 
different units of authority and between the 
different departments. 

Sixteen specific recommendations made by 
the committee are set out in the Board’s state- 
ment. They include the suggestions that the 
National Coal Board should be enlarged ; that 
those members of the Board im charge of func- 
tional departments, while retaining respons- 
ibility for those departments, should leave 
executive action to their chief officials ; that 
four standing “ Poliey Committees ”’ should 
be set up to lighten the burden on the full 
Board; that representatives of Divisional 
Boards should take part in national negotia- 
tions on wages and salaries; that as area 
management develops and grows stronger the 
functions of Divisional Boards shuold Euies 
more and more those of co-ordination and adviee 
and less and less these of executive manage- 
ment; and that the position of colliery 
managers should be strengthened. With most 
of the committee’s recommendations the Board 
has expressed its agreement. On the last 
recommendation it comments that if some 
colliery managers do not enjoy quite the same 
authority as they did before nationalisation, it 
is because in such matters as the fixing and the 
varying of price lists and the settlement of 
disputes, co-ordination at area or divisional 
levels is usually esseniial. At the same time, 
the Board declares its intention to uphold the 
prestige and authority of colliery managers and 
to give them every encouragement to equip 
themselves for promotion in its organisation. 
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Motor Vessels for the Isle of Wight 


By G. W. TRIPP, O.B.E., F.C.G.I., M.I.C.E. 


ROM the earliest days of steam navigation 
the passage between the mainland and 
Ryde, in the Isle of Wight, has been a strong- 
hold of the paddle steamer, beginning with the 
fush-deck steamer driven by a steeple engine, 
and by @ process of evolution leading up to the 
“Southsea ” of 1930, the largest vessel plying 
fom Portsmouth. She was the first of the 
Southern Railway’s packet boats to have her 
promenade deck extended to the bows, and she 
also incorporated many improvements. Her 
principal dimensions were :—Length, 244ft ; 
breadth, 30-1ft; depth, 10-5ft; tonnage, 825 
, 438 net. She was driven by inclined 
compound two-cylinder engines with cylinders 
30-5in and 59in diameter by 54in stroke, which 
imparted a speed of 16 knots. The paddle 
wheels had a diameter of 16ft over the floats and 
they rotated at 52 r.p.m. Her sister ship, 
“ Whippingham,” was given similar dimensions, 
and both vessels were able to accommodate 
1350 passengers. 

In 1934 the rather smaller ‘ Sandown ”’ was 
put on the service. She was more of an all- 
weather craft with plenty of covered space for 
both first and third-class passengers, and well- 
equipped deck lounges, while she was also to be 
the first of the fleet to be driven by triple- 
expansion engines. She proved so successful 
that a sister ship, ‘‘ Ryde,”’* of similar dimen- 
sions, was built in 1937. These two appeared 
to be ideally suited to their work, with their 
smooth running, their steadiness at sea and 
their ease of swinging on their sponsons and 
then leaving a pier at full speed, while the drag 
of their wheels on reversal was a valuable asset. 
When “‘ Southsea ” was lost at South Shields 
during the war, and ‘ Portsdown” (a 1928 
paddle boat) was sunk by a mine while employed 
on the Ryde passage in 1941, it was anticipated 
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that after the war new tonnage would be 
ordered of the same type as *‘ Ryde.” 

But, contrary to all expectations, when a 
contract for two vessels was placed with 
William Denny and Bros., Ltd., it was of a 
Tevolutionary character, being for two twin- 
screw ships driven by diesel engines of the 
Sulzer type, the names selected being “‘ South- 
sea” and ‘‘ Brading.”’ 

The principal dimensions of these vessels are 
a follows :—Length overall, 200ft; breadth 
moulded, 46ft; draught, 7ft; tonnage, 837 

*Tliustrated in THE ENGINEER, December 26, 1947, 
page 592, 








gross. ‘They have accommodation for 1400 
passengers and a crew of thirty-three. They 
are driven by two sets of Sulzer two-stroke, 
trunk-piston, airless injection, port scavenging, 
eight-cylinder diesel engines, each of 950 b.h.p. 
The twin screws have a diameter of 5ft 6in and 
a mean effective pitch of 5ft 5in, and running 
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fresh and salt water circulating pumps. The 
dynamos and electric motors were supplied 
by Lancashire Dynamo and Crypto Motors, 
Ltd., and have Allen West starters. 

Apart from the revolutionary change from 
steamer to diesel ship, a number of important 
new features are incorporated in these vessels. 
Their raked bows, cruiser stern and large but 
short streamlined funnel give them a distinetly 
novel appearance, while the tripod mast appears 
for the first time and considerably reduces the 
rigging ; steering by twin rudders operated by 
electric-hydraulic steering gear is a further 
innovation, while the introduction of radar for 
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at @ maximum speed of 375 r.p.m. the ship 
attains a speed of 14} knots. The drive to the 
propellers is transmitted through oil-operated 
gearboxes of 8.L.M. manufacture, which pro- 
vides for rapid manceuvring ahead or astern 


** WHIPPINGHAM " 


without reversing the main engines. The pro- 
peller shafts are fitted with copper split-roller 
bearings. Lighting and power for the electric 
auxiliary machinery, including steering gear 
and capstans, is provided by three Ruston and 
Hornsby diesel generators, each of 60-kW output. 
Steam for domestic purposes and heating is pro- 
vided by a Cochran boiler fitted with Clyde 
automatic oil-burning unit. Among the prin- 
cipal auxiliary machinery may be mentioned two 
Reavell air compressors, Stothert and Pitt 
standby lubricating oil pumps, oil and fresh 
water coolers of Serck type, Sharples’ fuel 
and lubricating oil purifiers, and Drysdale 


the first time should prove of immense value 
when visibility is poor. The radar equipment 
was constructed by Cossor Radar, Ltd. 

The promenade deck has a considerable 
amount of its seating under shelter, and on the 
main deck will be found a large first-class 
lounge and bar-buffet, as well as a spacious 
smoking room, all very well equipped ; there is 
also a third-class lounge and shelter deck ; 
indeed, the third-class accommodation is 
superior to anything yet found on this class of 
craft. On the lower deck are refreshment 
rooms, fitted with bar-buffet for both classes. 

Before going into regular service a demon- 
stration run was recently made by “ South- 
sea,” during which her manceuvrability 
was clearly shown, and the smooth run- 
ning of her engines was very apparent. As 
Spithead was being crossed the very pathetic 
sight was witnessed of the sixty-year-old 
paddle steamer ‘‘ Solent Queen,”’ once the pride 
of Solent waters, under tow, going to her final 
destruction, and seeming to stress the way in 
which the old order is passing. 

The author’s thanks are due to Mr. R. P. 
Biddle, C.B.E., docks and marine manager, 
and other officials of British Railways, Southern 
Region, for all the help so readily given in 
connection with the compilation of this article. 


——_»—_——__ 


V.H.F. Rapio TELEPHONY FOR SINGAPORE POLICE. 
—An important step by the Singapore Police in 
their unceasing vigil to maintain law and order in 
the island of Singapore and its surrounding waters 
will be the inauguration (this year, it is hoped) of # 
complete scheme for two-way radio-telephony 
coverage by modern Marconi V.H.F, radio-telephone 
equipment. Designed to enable police headquarters 
in Singapore to keep in constant touch with 
patrolling police cars and river launches, two 200-W 
transmitters with associated receivers, which will be 
controlled from headquarters by a 10-W transmitter 
and receiver, will be installed on high ground in the 
interior of the island and will operate in “‘ double- 
diversity.”” This double-diversity equipment is a 
new development in V.H.F. radio, which gives the 
most effectual coverage with the minimum number 
of transmitters and receivers in a V.H.F, network. ° 
The two 200-W transmitters will be spaced several 
miles apart to give a more effective range than 
would normally be possible with one transmitter, 
eliminating .“‘ blind spots” throughout the service 


area. 








THE ENGINEER 


The Iron and Steel Bill* 


By SIR ANDREW DUNCAN 


HE Government introduced a Motion to 

this House in May, 1946, in which they 
asked the House to approve the decision of the 
Government to bring forward proposals for 
transferring to the ownership of the nation 
appropriate sections of the iron and _ steel 
industry with a view to its—that is to say, the 
industry’s—efficient organisation in the public 
interest. It is no part of the proposals of this 
Bill to make provision for the efficiency of 
the industry. Indeed, the Bill splits certain 
sections of the iron and steel industry into 
sectors to be acquired, sectors to be licensed and 
sectors to be left free. It splits other very 
important sections of the industry into sectors 
to be acquired because the parent company is 
acquired, and other sectors that are to be 
entirely free. 

For example, in the case of heavy forgings, 
45 per cent of capacity is to be acquired because 
the parent company is acquired, and 55 per cent 
of production capacity will be tree. With drop 
forgings, 16 per cent is to be acquired and 84 
per cent left free; steel castings, 23 per cent 
to be acquired, and 77 per cent left free ; steel 
wire, 60 per cent to be acquired, and 40 per cent 
left free, and bright steel bars, 40 per cent to 
be acquired and 60 per cent to be free. Put 
another way, the Government propose to acquire 
107 firms out of the over 2000 that are engaged 
in the iron and steel industry and are at present 
under the supervision of the Steel Board. These 
107 firms are described as main producing 
units in certain sections of the iron and steel 
industry, but they are likewise main producing 
units in industriai activities that branch out 
right into the contracting and engineering 
industries, and many of them have subsidiary 
companies Overseas. 

These proposals cut right across all the 
machinery, both industrial and Governmental, 
which has been built up m recent years for the 
better ordering and more efficient functioning 
of all sections of the iron and steel industry. 
This industry, under the Steel Board, has 
afforded the most effective demonstration of 
the practical possibilities of effective co-opera- 
tion between the Government and industry. 
But all that goes for nothing, and, at a time 
when the industry’s contribution is still most 
vital, and when the industry is engaged in 
great development plans, this Bill is introduced, 
with all its conflict and controversy. It may 
well do serious damage to the progress of these 
development plans. In their attempt to justify 
their action in this regard, the Government 
make no effort to prove how efficiency is to be 
improved, but plunge the industry into con- 
troversy as to what happened two decades 
before the war. They seek not only to dis- 
possess, but to discredit. 

Events “ BETWEEN THE WARs ” 

For instance, the charge is made that, between 
the wars, the policy in this industry was 
restrictive ; that is to say, as the Minister of 
Supply put it the other day, it maintained pro- 
ductive capacity below demand in order to 
bolster up prices. Statistics available to every- 
one. and therefore certainly available to the 
right hon. Gentleman, refute this charge com- 
pletely. It was a period of great expansion, 
between 1913 and 1937, not only in America, 
Russia and Germany, but in many other parts 
of the world. Between 1913 and 1937, produc- 
tion of steel ingots and castings increased by 78 
per cent in the world, by 61 per cent in the 
United States, and by 70 per cent in the United 
Kingdom. But that is not all. In the shorter 
period between 1929 and 1937, the output of 
ingots and castings increased by 11 per cent 
in the world, by 35 per cent in Great Britain, and 
fell by 10 per cent in the United States. The 
years 1913, 1929 and 1937 were all years at the 
top of a cyclical boom, and, therefore, are a 
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There is no evidence in these 
figures of maintaining a total productive 
capacity below potential demand. Indeed, it 
shows that throughout the whole of these years 
there was a large excess of capacity in this 
country. 

By 1937 the steel industry, working under 
Government supervision, had embarked con- 
fidently upon a policy of reconstruction and 
expansion. It was spending during the five 
years before the war on new plant at the rate of 
£10 million a year. The £50 million spent in 
those five pre-war years is the equivalent of 
something like £120 to £150 million to-day. 
That pre-war programme was not a spurt 
but the earlier stages of a continuous plan of 
reconstruction and expansion. By 1939 the 
annual rate of expenditure was increasing. 
When war broke out we had in this country 
many schemes which were still incomplete, 
some which had just begun and some which 
were still in contemplation. But for the war, 
the six years between 1939 and 1945 would have 
shown continuous modernisation and develop- 
ment in the iron and steel industry of this 
country. 


fair comparison. 


Post-War Events 

When the Caretaker Government in May, 
1945, invited this industry to submit within 
six months a plan of development over the 
next five years, they were able to do it because 
they were organised and had already given great 
thought to this subject. That plan has never 
been challenged. The Government rightly took 
time to consider it. The plan was submitted 
to the Government in December, 1945, and 
general agreement was given in this House by 
the responsible Ministers in May, 1946. 

Now, already, before anything of a major 
character can be gained from this expansion, 
the industry has been able to make a mag- 
nificent contribution to post-war recovery. 
Export targets of steel and steel-using products 
as a whole have been set at 100 per cent over 
pre-war, while for the country generally a 
target of only 50 per cent has been set. Even 
this high figure of 100 per cent has already been 
reached and in addition the country, as the 
Chancellor announced the other day, has been 
able to carry on a considerably bigger capital 
development at home than was looked for in 
the economic survey a year ago. These achieve- 
ments have been based on the record levels of 
steel production. 

It may well be that greater quantities of 
stee! could be used if they were available. 
There are, of course, all the post-war accumu- 
lated demands for machinery, plant and other 
things that use steel products which could not 
be obtained during the war, and there are also 
the vast post-war reconstruction demands. 
This inflated and accumulated demand for 
steel of all kinds makes the steel position tight 
not only in Great Britain, but all over the 
world, tight even in America where a vast war 
expansion was engaged in. I say, therefore, 
quite confidently, that the present ability of 
this industry to respond as it has done is indeed 
evidence that our steel industry before the war 
had already in being a substantial capacity 
margin which has proved of great value now. 

COKE SUPPLIES 

There are one or two points on this question 
of expansion which I would ask the House to 
note. With its growing production, this 
industry is already hard up against the upper 
limit of supplies of coke and coking coal. We 
are having to use cokes of lower quality to-day 
than were ever used in this industry before the 
war. Here is a problem within the Govern- 
ment’s own responsibility, for they own the 
coal mines of the country. What are they doing 
about forward development of coking coal ? 
What are they doing about coke-oven develop- 
ment, for they own half the coke-oven capacity 
of the country ? So far as the steel industry is 
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concerned, in respect of the half it owns 
development schemes are wel! under way, ney 
coke ovens already coming into operation an 
many others being well advanced. However. 
there is still the greatest anxiety on tho part 
of the industry in respect of the supylies of 
coking coal, and, indeed, it is admitted by the 
Coal Board that there is at present an ‘nsuff. 
ciency of coking coal for the steel industry. 
The other point I should like to raise in this 
connection is that discussions have gone oy 
between the Government and the industy no} 
only on the forward development of ca acity 
in this country, but in the wider context of 
Western European development policy. [ am 
glad to be able to say that there is no difference 
of view at all between the Government an the 
steel industry as to the provision which s},ould 
be made by the early 1950s. Indeed, examing. 
tion has indicated that on a full employment 
basis in this country the demand for stvel js 
likely to be 18 million tons in the early 1950s, 
Arrangements already made in the steel industry 
will provide this required capacity. But if we 
have this capacity by 1953, are we going to have 
coking coal and coke to make use of it ? 


Price Poricy 


A second charge has been made in respect 
of those pre-war years, and that is also com. 
pletely unfounded. It is that the industry 
pursued a price policy to acquire monopoly 
profits. This charge certainly could not be 
true in respect of the years prior to protection, 
For a stretch of ten to fifteen years, the return 
on capital in this industry did not average more 
than 2 per cent. During that period, too, the 
consumption of steel never reached more than 
9 million tons, and at times was as low as 4 
million tons. In 1932 the total world consump. 
tion of steel fell to 40 per cent of what it had 
been in 1929. No one could blame the British 
steel industry for such a catastrophic fall in 
world consumption. ‘The real story of these 
lean years reflects great credit on the leaders 
of both sides of the industry for the way in 
which they maintained industrial peace, mutual 
understanding and good will. 

From 1933 onwards the position certainly 
improved. The departure of the United 
Kingdom from the Gold Standard achieved a 
better relationship between sterling and, the 
value of other currencies and, in addition, the 
introduction of tariffs in this country put the 
British iron and steel industry in @ somewhat 
comparable position with its competitors. 
However, unlike other industries which had 
received the tariff before, as in the case of motor- 
cars, and unlike other industries which then 
received the tariff, the conferment of tariffs 
on steel was coupled by the Government of the 
day with an undertaking that a reorganisation 
policy should be pursued. That was carried 
out under Government supervision. 

Therefore, steel has never really been a 
monopoly in the normal sense of the term. Its 
prices before the war were approved by the 
Import Duties Advisory Committee before they 
became operative. During the war, and still, 
prices have been under statutory control by 
the Minister of Supply. Prices have always 
been fixed, and certainly they are fixed now, in 
accordance with a uniform costing system that 
has been greatly perfected. They are fixed in 
relation to the cost of efficient plants. Under 
this system there is, and always has been, com- 
petition between firms not only in the reduction 
of costs, but in quality and service, and there 
always has been a constant striving amongst 
firms to improve their relative position in the 
industry. The most striking evidence of the 
success with which prices have been kept at a 
reasonable level is the fact that even before the 
war our prices in this country were fully com- 
petitive with the prices both on the Continent 
and in America, and at the present time they 
are well below, in almost every product, the 
prices of both the Continent and of America. 


PrE-WarR CARTEL 


The third point of reflection on the industry 
is made on the ground that they entered pre-war 
into an international cartel and that they 
might, according to the Chancellor again some 
day wish to enter into an international cartel. 
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there is nothing secret about this international 

ment. It was made not only with the 
thority of the then Government, but really 
ynder auspices of the then Government. It was 
g agreement which controlled the imports of 
foreign steel into this country and, at the same 
time, assured this country of a fair share in the 
export market. There is less need for us to 
discuss that issue to-day, because, in point of 
fact, there was nothing, either in principle or 
in substance in those pre-war times which was 
jifferent from the discussions going on to-day 
in Paris, discussions which are a very necessary 
feature of future relations between Western 
furopean nations. 


INDUSTRY AND THE GOVERNMENT 


During the two years in which the Ministry 
of Supply has exercised control of this industry 
through the Steel Board there has not been a 
single complaint either against the co-operation 
the industry has given or against the willingness 
of the industry to measure up to the full require- 
ments of public interest. The Steel Board was 
vt up to review and produce programmes of 
development needed for the organisation of the 
steel industry. How can the Minister of Supply 
say that the Steel Board system did not enable 
the Government to exercise a positive influence ? 
What could be more positive than an obligation 
ora duty to produce programmes of expansion ? 
None have been produced. The conclusion I 
draw—and it is a reasonable one—is that none 
were needed except those already submitted by 
the industry. 

There are no pressing difficulties known to 
this industry or raised by the Government 
which justify the adoption of a completely new 
organisation without regard to its possible 
damage. If there were any need to discuss 
further development of public policy, there 
exists all the machinery with which to do it. 
The industry is thoroughly organised to discuss 
and implement public policy. 

The fact really is that the Bill breaks com- 
pletely with any pretence of effecting efficient 
organisation of the iron and steel industry. 
It throws the existing organisation into chaos, 
and it proposes that the Government should 
themselves step down from the position of 
impartial overseer into competition with a 
variety of firms both inside and outside iron 
and steel. Secondly, it does not propose to 
take into public ownership appropriate sectigns 
of the iron and steel industry. It proposes to 
take into public ownership a number of selected 
firms, a hundred or more, engaged in certain 
sections of the iron and steel industry, but 
engaged also on all kinds of industrial enter- 
prises, such as making printing machines, loco- 
motives, floating docks, barges, bridge building 
and great public structures such as the new 
House of Commons. All that would come under 
the Board by the proposals of the Government. 
These industrial activities would involve the 
Government in contracts in every part of the 
world and also in ownership of subsidiary 
companies in all our Dominions, in the Argen- 
tine, on the Continent, in Belgium, France, 
Spain and a number of other countries. Not a 
word was said to us by the Minister of Supply 
of what was to happen to these foreign sub- 
sidiaries. Under these proposals it is also true 
to say that the State will secure a foothold in 
101 other industries and will own firms whose 
interest in iron and steel is a very small portion 
of their activities. Certainly a great number of 
them have far more men employed outside the 
scheduled industries than inside them. As many 
as 80 per cent to 90 per cent of the employees 
of some firms are engaged outside the scheduled 
industries. 


BUREAUCRATIC CONSEQUENCES 


Here we are dealing with vital home and 
export industrial activity of tremendous variety, 
and we cannot afford to trifle with such grave 
and great issues as these. ‘‘ But,” the Govern- 
ment say, “‘ we are not proposing to set up a 
bureaucracy similar to that we have set up in 
other industries. We just do not like the share- 
holders, who are too numerous. But the 
directors and managers are all—until we have 
another look at them—men of vigour, imagina- 
tion and enterprise. They will just continue 
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in office.” But will they continue in office ? 
If they do, with all their training in taking 
risks and independent action and with all 
their accustomed acceptance of responsibility, 
what is to become of the poor Corporation ? 

The truth is that the final and overall 
responsibility is, and must in fact be, vested at 
the head, in the Corporation. Inevitably, 
instead of having 107 completely autonomous 
units each carrying their own responsibility, 
authority and risk taking, we shall have con- 
centrated in the proposed Corporation at the 
top all authority and risk taking. There will 
be much less control of this Corporation than 
there is of the iron and steel industry to-day. 
Directors and managers may still be called 
directors and managers, but they will and must 
in fact become executive officers. Their work 
is bound to change in character and shrink in 
significance. There will be an inevitable and 
rapid march towards bureaucracy, just as big 
a bureaucracy as if it had been intended that 
these firms should be taken over in the same 
way as those in the coal industry were taken 
over. 

The technique of running great State organ- 
isations is a subject to which the Government 
must apply more research and on which they 
must gain more experience even for the efficient 
conduct of the industries they own. There can 
be no justification for venturing with confidence 
into a great new range of complex and com- 
plicated industrial activity. 





H.M.S. ‘* Reclaim ”’ 
(Contributed) 


At East Loch Tarbert, Loch Fyne, West 
Coast of Scotland, trials have been successfully 
concluded on the Royal Navy’s first deep 
diving and submarine rescue vessel to be built 
as such. She is H.M.S. “ Reclaim.’ recently 
completed by William Simons and Co., Ltd., 
Renfrew. Loch Fyne is particularly suitable 
for deep diving trials. Originally designed as 
one of the “ King Salvor” class Admiralty 
salvage vessels, 1100 tons gross, the ‘‘ Reclaim ”’ 
was subsequently replanned specially for deep 
diving and submarine rescue duties. With a 
length of 217ft, a beam of 57ft and a maximum 
draught of 13ft, she has a standard displace- 
ment of 1800 tons as completed. She has an 
endurance of about 3000 miles. Her comple- 
ment of seven officers and seventy-seven ratings 
includes three deep diving officers and twelve 
fully experienced divers, and a medical officer 
who is a specialist in underwater physiological 
problems and works in close collaboration with 
the Admiralty Physiological Laboratory at 
Alverstoke. 

The “ Reclaim” is fitted with Asdics and 
echo sounding apparatus for the detection of 
sunken wrecks, and radar is installed for naviga- 
tional aid. A feature of the ship’s equipment 
is the special ground tackle consisting of two 
bower anchors with chain cable, and two stern 
anchors on steel wire hawsers worked by a 
minesweeping winch. For diving work, requir- 
ing exceptional steadiness, the ship must be 
anchored both forward and aft, and she is fitted 
with four special capstans, which are for working 
lines to mooring buoys. There are two kedge 
anchors and battleship bollards for the big 
mooring ropes. 

The diving equipment is very comprehensive 
and the best that can be installed in a ship of 
this size. There are two submersible decom- 
pressing chambers, with the aid of which it is 
unnecessary for the ship to prolong the time 
at the site of a particular operation once the 
object has been achieved. At a depth of 60ft 
the diver comes up the ladder leading to the 
bottom of the chamber and is made comfortable 
immediately. The attendant takes his helmet 
off and he can get his supply of oxygen. The 
chamber is hauled up and the ship can get under 
way and proceed while the pressure is gradually 
reduced. The main decompression chamber is 
inboard, in the diving flat, which would be the 
hold in a commercial vessel. The chamber is 
the largest of its kind afloat. With a length of 
18ft and a diameter of 6ft 6in, it weighs 94 tons. 
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Since it has three compartments two divers can 
go in simultaneously. The maximum pressure 
available is 200 lb per square inch, equivalent 
to a depth of 400ft in the sea. 

When on deep diving assignments the 
“ Reclaim ’”’ can send down divers wearing 
flexible suits with special attachments to a 
depth of 300ft with air. The ship also carries 
an articulated armoured suit, which can be 
lowered on derricks, allowing a diver to descend 
to a depth of 500ft and carry out jobs with 
nippers. An observation chamber can be 
lowered to a depth of 800ft and is equipped with 
a telephone. 

The ship’s ring main is said to be under the 
highest pressure of any ship in the Royal Navy, 
and special reliefs and valves are necessary to 
make it safe. In the air compressor room are 
two electrically driven high-pressure air com- 
pressors, producing a pressure of 40001lb per 
square inch, and six massive air bottles, four 
more of which are in the diving flat. There is a 
10-ton derrick on the boat deck and two 5-ton 
derricks forward. For each derrick there is an 
electric winch, on which is mounted 600ft of 
wire. The massive diving doors, curved to the 
contour of the hull and opening out of the side 
of the diving flat, are raised by air-operated 
rams similar to those employed to raise the 
periscopes in submarines. 

There is a workshop for the engineers and 
stoker mechanics, containing a 3in lathe, a 
forge, and drilling, grinding and pipe bending 
machines, and a diving store with shallow- 
water gear for frogmen. The ship also has a 
refrigeration room and a magazine for the 
ammunition carried for demolition purposes. 
As the ship is likely to be employed for long 
periods on special operations in lonely waters, 
seeing little of other ships and having few 
opportunities for going ashore or enjoying 
normal entertainments and amenities, special 
attention was given in the design to the comfort 
of the crew. 

H.M.S. “ Reclaim” is designed as a deep- 
diving vessel, but she is also nominally a sub- 
marine rescue ship. Unfortunately, her speed 
is low. She has two oil-fired cylindrical boilers 
and two sets of triple-expansion engines turning 
two shafts and aggregating only 1500 i.h.p., 
equal to a speed of only 13 knots on trials. It 
requires many hours to raise steam in these 
Scotch boilers, and even if steam was raised by 
forcing, the ship might take days to get to the 
position where a submarine failed to surface, 
and by that time any chance of the rescue of the 
crew alive might be gone. 

The ideal would be to build a new fast sub- 
marine rescue vessel specially designed for the 
purpose and equipped with diesel engines for 
quick starting. 





Books of Reference 


Design of Metal Cutting Tools. By F. L. Wood- 
cock. London: McGraw-Hill Publishing Company, 
Ltd., Aldwych House, W.C.2. Price 30s. net.—A 
number of books have been published during the 
past two or three years on cutting tools, and this 
handbook by an American author is a useful addi- 
tion to the literature on the subject. It is based on 
experience and practice in high-precision production 
work during the past twenty years. The first of 
the two parts into which the book is divided deals 
with economics and standardisation ; the elements 
of cutting; tool maintenance; tool materials ; 
heat-treatment and cutting fluids. The second 
part of the book deals with the design of the many 
types of cutting tool used in present-day practice. 





Power Transmission Trade Names, Index and 
Directory, 1948-50. London: Trade and Technical 
Press, Ltd., 65, Chancery Lane, W.C.2. Price 6s. 
net.—The new and revised edition of this directory 
is divided into four main sections. In the first section 
nearly 1400 trade names are listed with the manu- 
facturers and suppliers of the equipments. A classi- 
fied list of products is given in the second section, 
and alphabetical lists of manufacturers and suppliers 
of power transmission equipment are given in the 
following section. The final section of the book is 
a@ geographical directory with which readers can 
quickly and easily find the nearest supplier of the 
equipment required. Plant buyers will find this a 
useful book to have at hand. 
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Metallurgical Topics 


Annealing of High Purity Aluminium 

THE temperature at which recrystallisation 
begins in a metal is influenced by the presence 
of very small amounts of soluble metallic 
impurities. Aluminium affords a_ striking 
example of this. The investigations of Calvet, 
Trillat and Paic! showed that cold-worked 
aluminium recrystallised at lower and lower 
temperatures as the purity of the metal in- 
creased. Aluminium of 99-9986 per cent purity, 
reduced 95 per cent in thickness by cold work, 
showed distinct evidence of recrystallisation 
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FIG. 1—Comparison of Elastic Limit, Maximum Stress 
and Elongation. of Two Refined Aluminiums, Cold 
Worked 95 per cent and Annealed for 30 Minutes at the 
Temperatures Indicated ‘ ° 


after one hour at atmospheric temperature 
and was fully annealed after forty-eight hours 
at that temperature. It was also fully annealed 
after one minute at 100 deg. Cent. 

The temperature of recrystallisation is also 
influenced by the degree of cold working that 
the metal has undergone. In a paper commu- 
nicated to the Académie des Sciences, Messieurs 
H. Chossat, M. Mouflard, P. Lacombe, and G. 
Chaudron? have compared the relative impor- 
tance of the two factors, purity and amount 
of cold work. They used two samples of alumi- 
nium, refined by double electrolysis, containing 
99-990 and 99-998 per cent of aluminium. 
These values were obtained by difference after 
colorimetric estimation of iron, silicon, copper, 
and zinc, the results being checked by semi- 
quantitative spectrographic analysis. Elastic 
limit, ultimate tensile stress and elongation 
were measured on micro testpieces in the 
Chevenard machine with photographic record- 
ing, and hardness determined with a ball of 
2-5mm diameter and a load of 10kg. Fig. 1 
represents results on metal rolled to 95 per 
cent reduction, and annealed for thirty minutes 
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Fic. 2—The Difference (AT) in Temperature of Reory- 
stallisation Between the Two Refined Aluminiums is 
Greater for 90 per cent than for 60 per cent Cold Work 


Dotted line, 99-990 per cent. 


at the temperatures indicated. The beginning 
and end of recrystallisation occurred at a 
much lower temperature for the purer sample, 
though the content of impurities differed by 
only a few thousandths per cent. It is stated 
that further additions of 0-1 per cent impurity 
to the 99-990 per cent aluminium did not 
greatly affect the temperature of recrystallisa- 
tion. 

The influence of degree of cold work is shown 


by hardness tests in Fig. 2. The different 


curves indicate the variation in hardness of 


material annealed for thirty minutes at the 
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FiG. 3—Variation in Temperature of Recrystallisation of 
99-998 per cent Aluminium as a Result of Different 


Amounts of Cold Work 


temperatures shown after undergoing 60 and 
90 per cent coid work. As the amount of 
cold work increases the difference between 
the temperatures of recrystallisation of the 
two aluminiums also increases. The authors 
suggest, as Calvet did in 1935, the use of the 
recrystallisation behaviour of the severely 
cold-worked metal as a criterion of its purity. 

The form of the curve of recrystallisation is 
modified considerably by the degree of cold 
work, indicating that the process of recrystalli- 
sation is very different in the strongly and in 
the slightly cold-worked metal. With severe 
cold work there is little change in hardness 
until the start of recrystallisation, when the 
hardness falls rapidly with increase in anneal- 
ing temperature. On the other hand, a slight 
degree of cold work results in a progressive 
fall in hardness from the lowest annealing tem- 
peratures (Fig. 3). 

Three of the authors, Messieurs. Chossat, 
Lacombe and Chaudron, continued the work by 
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FiG. 4—Change in Mechanical Properties Brought About 
by the Isothermal Annealing, at 245 deg. Cent. of 
99-990 per cent Aluminium, Cold Worked 95 per 
cent 


investigating the course of the change in mech- 
anical properties of the 99-99 per cent alumi- 
nium, cold worked 95 percent, and then annealed 
at @ constant temperature. The temperatures 
chosen for the isothermal annealing were 206 deg., 
245 deg. and 285 deg. Cent., the first and third 
corresponding to the beginning and end of 
recrystallisation as shown in the earlier work, 
on 99-99 per cent aluminium. The curves 
representing the change in properties were 
similar for all three températures; that for 
245 deg. Cent. is shown in Fig. 4. The tests 
were made on micro-specimens in the Cheve- 
nard machine, so the values of stress recorded 
as ‘‘ elastic limit.” were probably loads giving 
appreciable permanent set. At the beginning 
of the isothermal treatment there is a fall in 
tensile strength with rise in elongation ; then 
follows a period of little change, shown by a 
step in the curves. This may last for some 
hours and is more prolonged at the lower than 
at the higher temperature. Beyond the step 
there is a further fall in tensile strength, with 
@ rapid increase in elongation. 


The form of the curves supports the ideg 
advocated by M. Cook and T. Lh. Riciapdgt 
and the subject of considerable discus:'on jp 
recent years, that the softening of a | savily 
cold-worked metal involves a two-stag> pro. 
cess, & preliminary stage of recovery, or omic 
rearrangement, bringing about reduction of 
lattice distortion, followed by recrystalli: ition, 

REFERENCES 
1Summarised in THe METALLURGIST, 
December, 1935, Vol. 10, pages 26 and 94. 

2 Comptes Rendus, August 18, 1948, Vol. 227, pa. 439 

oa Rendus, September 20, 1948, Vol. bo Page 


‘ Journal, Inst. Met., September, 1946, Vol. 73, page |, 


Dynamic Yield Strength 


Ir has long been known that metals may be 
subjected momentarily to stresses far excevding 
their static yield stress without sufforing 
plastic strain. This has been shown to be go 
in teasion by numerous investigators’ using 
methods involving fairly complicated equip. 
ment. In practice, the influence of the rate of 
application of stress on the yield in compression 
is more easy to investigate. The results of a 
study of the dynamic yield strength in com. 
pression of a number of metals are contained 
in a recently published series of papers® under 
the general title ‘‘ The Use of Flat-Ended Pro. 
jectiles for Determining Dynamic Yield Stress,” 
The method was suggested by Sir G. I. Taylor 
with the object of investigating the effect of 
very high rates of strain. The metals, in the 
form of cylindrical specimens, were subjected 
to a high stress for a short time by firing them 
at a steel target. On impact, the front part of 
the projectile crumples up, but the rear part 
is left undeformed. If the target is rigid, the 
distance which the front portion travels while 
it is being brought to rest may be taken as the 
difference between the initial length and the 
length of the deformed specimen after impact. 
With a knowledge of the velocity of impact, 
a@ minimum possible value can be assigned to 
the maximum acceleration of the material, 
From this a maximum value for the yield stress 
can be calculated. The actual yield stress is 
considerably greater than this minimum, and 
methods are given for calculation of a more 
probable value. 

The actual results of tests with various 
metallic materials are given in Part 2 of the 
paper by A. C. Whiffin, of the Road Research 
Laboratory, D.S.I.R. A polished specimen of 
armour steel was employed as a target and 
cylindrical specimens were fired at it at various 
measured velocities from Service weapons, with 
precautions to ensure normal impact. The 
dynamic compression yield strength was com- 
puted from the density of the specimen, the 
striking velocity and measurements of the 
dimensions of the test-piece before and after 
test. The method was found to be inaccurate 
at low and at very high velocities. From mild 
steel satisfactory results were obtained within 
the range 400ft to 2500ft per second. The 
range of velocities within which results were 
satisfactory varied with the character of 
the material, soft metals showing consistent 
behaviour within a much lower range of 
velocities than the harder materials. It is 
of interest to note that dynamic compression 
yield values were obtained for soft metals such 
as lead, copper and “ Armco” iron, which, under 
static conditions, gave no definite yield points. 
The rate of strain could not be measured, but 
was estimated to be upwards of 10,000in/in /sec. 
It did not vary very much with striking 
velocity. On account of the failure of the 
method at low velocities, it could not be used 
to bridge the gap between static and dynamic 
tests. 

In general the dynamic compression yield 
strength S was greater than the static yield 
strength Y, defined as the compression stress 
giving a permanent deformation of 0-2 per 
cent. For steels of various types, regardless 
of their composition and heat-treatment, there 
was a relation between the ratio of dynamic 
to static yield strength (S/Y) and the static 
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yield strength (Y), the ratio decreasing from 
approximately 3 when Y was 20 tons per square 
inch to 1 when Y was 120 tons per square inch. 
A similar relation was found to hold for 
duralumin, the ratio S/Y varying from 2-5 
when Y was 8 tons per square inch to 1-4 when 
Y was 25 tons per square inch, 

Lynamic tests were made on the normalised 
0:8 per cent carbon steel, and on the hardened 
and tempered nickel-chromium and “ Vibrac ” 
steels, which had been tested under tensile 
impact conditions by Brown and Vincent in 
1941. With a rate of strain of 900in/in/sec 
they had, found an increase in yield value for 
the medium carbon steel, but little change in 
the values for the other two steels. The tests 
now reported, carried out at a much higher 
rate of strain, gave an increase in yield strength 
in all three cases. Some typical results, taken 
from a large number reported in the paper, are 
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FIG, 1—Diagram showing the Ratio of Dynamic to Static 
Yield Strength in Relation to the Static 0-2 per Cent 
Proof Stress 


shown in Table I. The relation between S/Y 
and Y was not so regular as these selected 
results would indicate. The type of fluctuation 
shown by many specimens is illustrated in 
Fig. 1, in which the ratio of dynamic to static 
yield is plotted against the 0-2 per cent proof 
stress in the static test. 

Taste I.—Comparison of Dynamic and Static Yield 

















Strength 
| Average | Yield strength 
estimated) in compression, 
Material rate of tons per sq in S/Y 
strain, 
in/in/sec | Static | Dynamic 
(¥) (S) 
Mild steel ... 12,200 13 42 3-23 
Mild steel ... -| 13,000 18 47 2-61 
0-3 per cent car- 
bon steel 13,700 19 65 3:42 
Shell steel ... 13,900 27 66 2-44 
Shell steel ... 13,900 38 76 2-00 
Shell steel ... . 16,000 52 98 1-88 
Nickel - chromium 
steel... < 15,300 53 85 1-60 
= Vibrac ” — 16,500 74 105 1-42 
Nickel - chromium! 
22,000 120 133 1-11 








From the much greater resistance offered 
when speed of compression is high, it is evident 
that the mechanism of deformation must be 
different in the static and dynamic tests. In 
Part 3 of the paper Mr. W. E. Carrington and 
Dr. Marie Gayler describe the microscopical 
study which they made of sections of the test 
specimens. A hardness survey was also carried 
out and the results correlated with the micro- 
structure and with the observed limits of strain 
due to impact. The observations showed that 
under impact at high velocity relief of the 
imposed compressive stress takes place by two 
successive processes: first, by the formation 
of either ‘twins, compression bands or cracks 
according to the nature of the material in ques- 
tion, and subsequently by plastic deformation. 
Initially, the stress produces a block movement 
of material within the individual grains, i.e., 
& wedge of material moves relatively to the 
rest of the grain, thereby relieving the stress. 
When twinning results from the block move- 
ment no residual distortion occurs ; but when 
compression bands (Neumann lamellee in mild 
steel) are formed it is probable that the shifting 
of material may cause slight residual distortion. 











THE ENGINEER 


The block movement is therefore a local move- 
ment in individual grains, which occurs initially 
in relief of stress applied at high velocities. In 
contrast, plastic deformation or slip, which 
takes place after the block movement of indi- 
vidual grains has ceased, is the genera relief 
of stress by all the grains concerned. 

The results of this work as a whole indicate 
a marked difference in susceptibility to speed 
effect of mild steel, on the one hand, and heat- 
treated alloy steels on the other. In this 
respect they confirm the conclusions drawn by 
Brown and Vincent? from tests at much lower 
velocities. In their tests the yield point of 
wrought iron was doubled at a rate of strain 
of 900in/in/sec, whilst values of 45 to 65 tons 
per square inch for alloy steels were unchanged. 
In the tests now reported the rate of strain was 
twelve times greater; the values for yield 
strength of mild steel were trebled, those for 
65-ton yield steel increased by 50 per cent, 
while the yield point had to be over 120 tons 
per square inch before it ceased to be affected 
by the high rate of strain. 

It seems likely that the occurrence of block 
movement prior to the general plastic deforma- 
tion may be associated with the higher yield 
point observed when metals are stressed under 
dynamic conditions. If so, it would appear 
that this type of deformation continues longer 
in soft than in hard materials before it is replaced 
by plastic flow due to slip, characteristic of 
static tests. 
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Vacuum Melting of 25 Per Cent 
Chromium-Iron 


THE low-carbon 25 per cent chromium-iron 
alloys, showing high resistance to scaling and, 
after certain treatments, satisfactory elongation 
and reduction of area, are all deficient in 
notched-bar impact value, giving Izod figures 
of the order of lft-lb to 4ft-Ib. The work of 
Franks! in America and of Colbeck and Garner* 
in this country has indicated that the notch 
toughness of low-carbon 20 to 35 per cent 
chromium steels can be greatly improved by 
the addition of 0-2 to 0-3 per cent of nitrogen, 
and still further by water quenching the 
nitrogen-bearing steels from a high temperature, 
e.g., 1050 deg. to 1200 deg. Cent. By such 
means Izod values of over 100ft-lb could be 
obtained. 

In connection with the deficient notched-bar 
impact values of these alloys, the results of 
some experiments described by J. Hochmann* 
are of interest. A 25 per cent chromium-iron 
alloy was prepared in the high-frequency 
furnace from Swedish iron and refined ferro- 
chromium, without further additions except a 
very small quantity of aluminium necessary to 
kill it. Bars of this material were remelted in 
crucibles of pure beryllia in a graphite resistance 
furnace under a vacuum of 1/1000mm. The 
fused metal was held at 1600 deg. Cent for 
twenty minutes and allowed to cool in vacuo. 
The resulting small ingots, weighing about 
300 grammes, were then forged between 800 deg. 
and 600 deg. Cent. with a reduction of section 
of about 4 to 1. 

The composition of the metal before and 
after refusion in vacuo was as follows :— 


Before, After, 

per cent per cent 
Carbon ... 0-035 0-005 
Silicon 0-035 0-017 
Manganese ... <0-005 <0-005 
Chromium 25-2 24-9 
Sulphur... ... 0-005 0-005 
hoor amy te «. 0-018 0-016 
Oxygen . 0-060 0-002 
Nitrogen... 0-058 0-002 


The refusion in vacuo had thus produced a 
pronounced reduction in carbon, oxygen and 
nitrogen, but the most interesting feature was 
the effect of the refusion in vacuo on the impact 
value, shown in the table below :— 

By carburising and nitriding experiments it 
was found that these elements rapidly reduced 
the impact value of the vacuum-melted 25 per 
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cent chromium ferrite. Thus, 0-035 per cent 
of carbon added to the alloy treated at 800 deg. 


Before After 
Thermal treatment — in refusion in 
after forging vacuo, 
M rsq.cm. Mkg. com 
800 deg. C., 30 min., water ere a shite 
quenched , we «LB 28-4 to 29-4 
1200 deg. C., "30° min, 
water quenched .. woe 0-8 31-6 to 33-8 


Cent. reduced the impact value to 1-28mkg per 
square centimetre, whilst with a nitrogen 
eontent of 0-21 per cent the figure was 11-6mkg 
per square centimetre, itself a reasonably good 
value (probably equivalent to an Izod figure of 
about 50ft-lb), but much lower than that of the 
purer material. 

The above results are reported by Hochmann 
without comment, but they raise interesting 
possibilities of further investigation and deve- 
lopment, as they would appear to indicate that 
& low notched-bar impact value is not an 
intrinsic characteristic of the pure 26 per cent 
chromium ferrites. 

1 “ Trans.,”” Am. Soc. Metals, 1935, Vol. 23, page 968. 


2 Jour., Iron and Steel Inst., 1939, Vol, 139, page 99. 
3 Comptes Rendus, June 28, 1948, Vol. 226, page 2150. 


Sponge Iron 

The shortage of steel scrap in Canada has 
turned the attention of metallurgists there to 
the possibility of making use of sponge iron to 
supply the deficiency. The character of the 
scrap also presents an ever-growing problem 
to the steelmaker. The residual alloy elements 
in the scrap may prevent him from making 
steel in which a low maximum is specified for 
the amount of these alloy elements. One 
method of solving the problem is to dilute 
pig iron and scrap with sponge iron, which 
does not contain any residual alloys. 

Mr. P. E. Cavanagh, who holds a Ferrous 
Metallurgy Fellowship at the Ontario Research 
Foundation, has been investigating the possible 
manufacture of sponge iron in Canada on behalf 
of the Ferrous Metallurgy Committee of the 
Ontario Research Commission, and has con- 
tributed two papers’ on the subject, the first 
also including a careful investigation of the 
possibilities of electric furnace operation in 
Canada. He describes Swedish,*? German* 
and United States* methods of production of 
sponge iron, and, on the basis of experimental 
operation of a plant, he lays down a recom- 
mended Canadian practice for a brick kiln 
process, which should be successful in producing 
sponge iron containing over 90 per cent of 
iron without deleterious impurities, at an esti- 
mated cost of 34 dollars per ton. 

The ceiling price for scrap fixed by the 
Canadian Government is 22 dollars per ton. 
The price of the same type of scrap in the 
United States is 42 dollars, f.o.b. Pittsburgh ; 
and it is estimated that sponge iron, which is 
90 per cent reduced and suitable as a scrap 
substitute, can be produced in brick kilas and 
sold in Canada for less than 42 dollars per ton 
of contained iron. Mr. Cavanagh concludes 
with a comment which will, it is thought, meet 
with general agreement, to the effect that the 
production of sponge iron should not be con- 
sidered unless a firm long-term contract for the 
product can be obtained on the basis of preli- 
minary pilot operation. 
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CoRRECTION.—EFFEcT OF RatTE oF Hkzat- 
ING ON THE SURFACE HARDENING OF STEEL 
(THE ENGINEER, October 29, 1948, page 441), 
The heating rate at which the point of inflection 
of the time-temperature curve became too 
faintly marked to be accurately estimated 
was 1800 deg. Cent. per second, as indicated in 
the diagram and not 1000 deg. per second as 
stated in the text. 
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DIRECT CURRENT TRANSMISSION 


Tue recent I.E.E. paper by Mr. F. J. 
Errol) and Lord Forrester was a 
timely attempt to focus attention on the 
prospects of applying high-voltage d.c. 
transmission to a number of projects, which 
the authors consider to be favourable for 
this development. It was an interesting 
paper, not because it shed any new light 
on the economics or the technical problems 
of d.c. transmission, but because it gave 
British engineers an opportunity to dis- 
cuss a topic that has been arousing increas- 
ing interest and has inspired a considerable 
amount of experimental work in other 
countries in recent years. While the subject 
has been viewed with almost academic 
detachment in Great Britain, enough prac- 
tical work has been done in Germany, 
Sweden, Switzerland, the U.S.A., and Russia, 
with ‘power transmissions ranging from 
1000kW to 16,000kW over distances up to 
160 miles to indicate the problems that must 
be solved before the economic advantages 
of d.c. transmission can be fully realised. 

Fundamentally, the case for d.c. trans- 
mission is based on the proposition that 
direct current is inherently more suitable 
than alternating current for power trans- 
mission, and that the relative merits of 
direct current are enhanced as the power 
and the distance transmitted are increased. 
Unfortunately, although the general truth 
of this proposition may be acceptable, 
theoretical considerations alone are insuffi- 
cient to determine the distance and power 
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at which direct current is likely to compete 
with alternating current for overhead line 
transmission. There are so many variable 
factors and so many ways of assessing their 
importance that estimates of the minimum 
distance for transmitting, say, 250MW 
economically by overhead d.c. lines would 
perhaps range between an optimistic figure 
of about 250 miles and a conservative value 
of 500 miles or even more. Cable trans- 
mission would present direct current in a 
much more favourable light, but the econo- 
mic basis for comparison with alternating 
current would be equally vague. In practice, 
of course, the economics of the two systems 
can only be compared when the technique 
of each is reasonably stabilised. This stage 
will not be reached until outstanding prob- 
lems, such as d.c. switching, have been 
solved, and methods have been devised, 
developed and tested, to ensure that d.c. 
transmission shall have the necessary reli- 
ability for competitive commercial opera- 
tion. In the long run, any doubts on these 
matters can only be resolved conclusively 
by practical experience based on the erection 
and operation of a full-scale plant. Clearly, 
therefore, d.c. transmission cannot graduate 
from the status of a speculative possibility 
to that of an established technique without 
the expenditure of very considerable sums of 
money. Much of the preparatory development 
work on rectifier and inverter plant and on 
experimental transmission projects has al- 
ready been done on the Continent, where 
some manufacturing firms and supply autho- 
rities are now in a position to tackle the 
more formidable problems involved in trans- 
mission on a commercial scale. But any 
attempt to bridge the considerable gulf 
between a small experimental plant and a 
full-size installation must be a costly ven- 
ture, with some element of risk, and it may 
be assumed that acceptance of these con- 
ditions by a responsible authority implies 
confidence in the outcome. It is therefore 
significant that, although alternating current 
at 380kV has been adopted for Sweden’s 
main north-south transmission link, direct 
current research is not to be shelved. On 
the contrary, there is every indication that 
the work is to be intensified. Thus, speaking 
in the discussion on the recent I.E.E. paper, 
Mr. Houston Angus announced that the 
Swedish Power Board is to carry out full- 
scale tests of d.c. transmission from the 
mainland to the Island of Gottland, the 
initial installation being based on a single 
conductor with the sea as return circuit. 
In brief, recent Swedish developments show 
that d.c. transmission, viewed in proper 
perspective, should complement rather than 
compete against the orthodox system. Few 
countries, however, have the same incentive 
and opportunity to pursue both systems. 
Swiss engineers, for example, having spent 
a good deal of time and money on pioneer 
work, can find no promising testing ground 
in Switzerland and must look beyond their 
own frontiers for staging further develop- 
ments. Great Britain, too, sees little scope 
for d.c. transmission at home. Her only 
incentives to depart from the role of an 
interested spectator of Continental work 
in this field are considerations of prestige 
and the remote possibility of an unpredict- 
able demand in the export market. 

Bearing in mind such considerations, 
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d.c. transmission may be regarded, albeit, 
with some reluctance, as a low-priority 
task in Britain. This position should 
not, however, be accepted without ap 
objective stocktaking, since, if dq, 
transmission has any future and if 
British engineers are to play a useful part 
in it there is a considerable leeway to be 
made up. It is necessary to look at least ten 
years ahead to allow time for developing 
suitable rectifiers, inverters, cables and 
switchgear; for proving them as individual 
components of a test transmission plant ; ind 
for obtaining operating experience of the 
whole, on a system of some capacity be‘ore 
attempting to apply the results on a useful 
commercial scale. If this work were to be 
embarked upon each stage would involve the 
co-operation of manufacturers, research 
organisations and the British Electricity 
Authority, making substantial demands on 
limited resources of manpower and money. 
However, failure to provide this effort would 
imply one of two things: either that British 
engineers were confident of the continued 
supremacy of a.c. transmission, or, alter- 
natively, that we must be content to 
allow Continental engineers to reap the 
immediate benefits if d.c. transmission should 
prove to be a commercial proposition. 


STANDARDISATION OF ENGINEERING 
PRODUCTS 


IN setting up the new Committee for the 
Standardisation of Engineering Products, 
the formation of which is announced on 
another page of this issue, the Government 
has obviously been influenced by the need to 
increase the productivity of industry if 
export targets are to be realised and ample 
supplies are simultaneously to reach the 
home market. For, as Sir Stafford Cripps 
recently pointed out, no further increase of 
output can henceforth be expected as a 
consequence of expansion of the labour 
force in industry. Indeed, since the length 
of service of young men in the armed forces 
seems likely to be increased and since en- 
larged production for defence needs has 
clearly become necessary, the size of the 
labour force for civilian production is more 
likely to be reduced next year than to rise 
or even to remain stable. If total output is 
to be increased therefore output per man 
must rise. The Government believes, to 
quote the words used by Mr. Strauss in 
announcing the appointment of the new com- 
mittee, that the “reduction in variety of 
engineering products and components could 
with advantage be taken very much further. 
This would bring about increases in pro- 
ductivity and a saving in spares and stocks 
and would effect very considerably other 
economies of substantial and lasting benefit 
to the country.” 

It will be noticed that in pursuing its 
enquiries the new committee will be examin- 
ing the standardisation problem in a way 
significantly different from that which the 
B.S. Institution, with which it will consult, 
would adopt. The committee must neces- 
sarily have dimensional standards parti- 
ticularly in mind, for it is by the introduction 
of such standards that productive economies 
can be achieved. The B.S. Institution, 
it is true, has issued a number of dimensional 
standards for the purpose of securing inter- 
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changeability or to establish a range of sizes. 
put «s Mr. Percy Good, so long associated 
vith that Institution, pointed out in his 
presidential Address to the Institution of 
Blectrical Engineers rather more than a 
yar ago: “the main objective of the 
national standards movement is the estab- 
jishment of standards for quality, fitness 
for purpose and performance.” Such stan- 
dards are more easily arranged through the 
voluntary means adopted by the Institution 
than are dimensional standards. For con- 
sumers a8 much as reputable manufacturers 
desire that protection against those who make 
inferior goods that a B.S. specification can 
and does offer. But on the standardisa- 
tion of dimensions for the purpose of raising 
productivity consumers and makers can 
less easily be brought to see eye to eye. 
4 consuming firm that has for long been 
buying goods to a certain specification, 
knowing by experience that they satis- 
factorily meet somewhat rigorous require- 
ments, seldom proves willing to permit 
any change even if the manufacturer, often 
in fact convinced of the superiority of his 
product, proves willing. As a consequence, 
Mr. Good was able to remark in his address 
that literally “ thousands of different types 
and sizes of certain articles were available 
before the war, where hundreds, and in 
some cases, dozens, were found to meet 
requirements; in other cases, hundreds 
were available where two or three satisfied 
all legitimate needs.” The job of the new 
committee is, of course, not to bring stan- 
dardisation about but to explore what field 
there is for it. We do not believe that it 
will have much difficulty in finding examples 
worthy of study where, to quote from its 
terms of reference, the ‘reduction in the 
variety of products manufactured is desir- 
able in the light of technical, commercial 
and other considerations.” 

In Mr. Perey Good’s address there appear 
the words “I am satisfied that an inquiry 
should be made by each industry into the 
economics of dimensional standardisation. 
.. . Past experience also leads me to urge 
that each industry should consider how 
best to secure the general adoption of its 
standards once it has prepared them. It 
once became necessary to use force against 
sea pirates; may it not be necessary for 
industry to do the same against industrial 
pirates?’ That final query finds an echo 
in the latter part of the terms of reference 
of the committee, ‘‘ to report whether these 
methods [of reducing the variety of products] 
are adequate and what, if any, further 
measures should be taken by industry or 
by the Government to ensure that such 
simplifications as are determined are put 
into effect.” We hope that in any recom- 
mendations it will make the committee will 
deprecate the use of force, more particu- 
larly force wielded by the Government. 
It is true that the lack of standards may 
lead to uneconomic production. It is also 
trie that the fact of the uneconomic produc- 
tion may be easily visible to a Minister who 
visits many works. But it is certain, too, that 
astandard misapplied may lead to even more 
harm by stifling progress. Moreover, that 
consequence is not so immediately obvious. 
It only becomes apparent when foreign 
competitors have already attained a lead in 
progressive design. More particularly is a 
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standard liable to prove harmful if it is 
imposed by force of law instead of by volun- 
tary consent as are the existing British 
Standards. For manufacturers cannot then 
disregard it in attempting to produce improv- 
ed designs. Moreover, we do not consider a 
Minister, however well advised, fitted to 
make decisions upon such delicate and techni- 
cally difficult matters as those of standardisa- 
tion. In imposing a degree of stan- 
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dardisation upon power station turbine 
manufacturers, we believe the Government 
to have come to one decision of very dubious 
value. Given the powers and driven by an 
insistent urge to raise productivity without 
counting the cost it might easily reach 
many more and worse ones, the harmfulness 
of which would be rendered all the greater. 
in that it would not immediately become 
apparent. 


Literature 


Windmills in England, a Study of Their 
Origin, De mt and Future. By Rex 
Wailes, M.I.Mech.E., 1948: Architectural 
Press. 12s. 6d. net. 

THE volume before us is obviously the out- 
come of a labour of love, labour that the 
author tells us has been spread over a period 
of a quarter of a century. While the appeal 
of the volume is to persons of historical, 
artistic and to a lesser degree of economic 
pursuits, yet the structural and mechanical 
sides of the windmill form the main theme of 
the volume. It is this side of the subject 
that in the past has been largely neglected ; 
consequently, the volume, coming as it does 
from an engineer, is welcome for, as the story 
unfolds, we get an insight into the art of 
the millwnght—generally conceded to be 
the forerunner of the mechanical engineer 
—during a period of five centuries. The wind- 
mill first makes its appearance in England 
in the twelfth century, but does not seem 
to have spread widely. A map prepared by 
the author (Fig. 109) shows the distribution 
of known mills, indicating that on a line 
east of one drawn roughly from Hull to 
Portsmouth, 90 per cent are on the eastern 
side, which goes to confirm the accepted 
view that the mill was introduced from the 
Netherlands. The author’s argument that 
good flat corn land and the need for drain- 
age in the eastern counties led to its intro- 
duction, does not explain why equally fertile 
flat lands in other counties went without 
such mills. 

The steady disappearance, although de- 
plorable, of these mills at an ever increasing 
rate since World War I is due to economic 
factors, mainly transport. Our bread corn 
being largely imported, is most readily 
processed in bulk at the ports of entry. 

Dividing his subject-matter according to 
type of mill, chronologically, viz., post, 
tower (masonry or timber) and composite, 
the author goes on to describe practically 
every detail of construction (frequently 
local) in sails, gearing, millstones and their 
accessories, with a wealth of good photo- 
graphs, which is the outstanding feature of 
the volume. What strikes the reader is 
the versatility and resource displayed by 
the old craftsmen—never is one mill a dupli- 
cate of another. Few documents and fewer 
drawings survive, and were it not for the 
author the record of their work, ‘‘ ingenious, 
honest and expressive of the best tradition 
of their class,” would have vanished. The 
author mentions by name some of the mill- 
wrights and the millers likewise, craftsmen 
whom he has known. 

As to the future, the drawbacks of the 
windmill are well understood: smallness in 
horsepower unit, low efficiency, both in 
relation to high capital cost and irregularity 
in working. While efficiency has been in- 
creased threefold by roller bearings, stream- 
lining and other improvements made by the 
Dutch millwrights, Dekker and van Bussel, 


it seems that more attention aerodynamica'ly 
should be given to the windmill—the flying- 
machine, though not a parallel case, every- 
where attracts research—on the Continent 
of Europe and, to a less extent, in the United 
States, for we should not ignore any natural 
source of power, preoccupied as we are at 
present by the idea of harnessing nuclear 
energy. 

The volume is furnished with a valuable 
glossary of the terms used in millwrighting 
and milling; together with a full index, 
such as we should expect from one of our 
profession. 





SHORT NOTICES 


Richard Sutcliffe. By R. J. Sutcliffe and 
E. D. Sutcliffe, Wakefield: Richard Sutcliffe, 
L.td.—The stories of the pioneers in the engi- 
neering and allied industries are always interest - 
ing, and this book on the life and experiences 
of “‘ Richard Sutcliffe: the Pioneer of Under- 
ground Belt Conveying” is of both human and 
technical interest. This, the second edition 
of the book, has been produced to satisfy a 
demand which rapidly exhausted supplies of 
the first edition. It is well written in a straight- 
forward manner which will appeal to all 
readers, technical or otherwise, and gives a 
good insight into the coal mining industry as 
experienced by a keen and progressive young 
man in the latter half of the last century. It 
first deals with the personal history and indus- 
trial experiences of Richard Sutcliffe up till 
the year 1905, when he took out his first patents 
for the belt system of conveying, and acquired 
the ‘‘ Universal Works” at Wakefield. The 
book then goes on to describe the early history 
of the new firm and the work of its founder up 
to the date of his death on July 23, 1930. In 
an epilogue, Mr. R. J. Sutcliffe continues the 
story of the growth of the firm and the develop- 
ment of its now familiar products. An interest- 
ing feature of the book is the manner in which 
it traces the growth of a British invention 
which made underground belt conveying 
possible, and how the coal cutter was also 
originally produced in this country. 





International Maritime Dictionary. By R. de 
Kerchove, London: Macmillan and Co., 
Ltd., Price £2 15s. net. New York: D. 
Van Nostrand Company, Inc., 10 dollars.—As 
is indicated by its title this volume has 
been compiled for the use of all who are 
concerned with marine transport and allied 
subjects. It includes words and defini- 
tions related to seamanship, maritime and 
international law, ship construction and equip- 
ment, naval architecture, marine insurance 
and average, navigation, oceanography, and 
marine meteorology, methods and gear used in 
commercial fisheries, navigation appliances and 
nautical instruments, shipbuilding materials, 
yachting and whaling. All of the terms listed 
in the book are dealt with in a concise compre- 
hensive manner and the French and German 
equivalent of each term is given. It is only 
possible to assess the value of a dictionary fully 
after considerable use, but a general reading 
of the book, and reference to terms which come 
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at once to the mind, indicate that the author 
has been eminently successful in producing a 
work of reference which will be of lasting value 
to all connected with ships and shipping. 


Photoelectric Cells in Industry. By R. C. 
Walker, B.Se. (Lond.), A.M.I. Mech. E., 
A.M.LE.E. London: Sir Isaac Pitman and 
Sons, Ltd. Price 40s. net.—In this book the 
author’s declared aim is to give a representative 
selection of the industrial uses of light-sensitive 
emission and rectifier cells with just enough 
explanation of their theory of operation to 
make the text intelligible to practical men who 
are concerned with making use of electrons 
rather than theorising about them. Where 
this self-im: limitation makes the treat- 
ment of the subject-matter rather brief, refer- 
ences are appended so as to satisfy any reason- 
able appetite for detail, without overburdening 
the text. Having defined a pnotoelectric cell 
strictly as a device which produces an electron 
emission from an activated surface, the author 
widens the scope of his book by including the 
rectifier cell as well as the emission cell, but 
deliberately excludes photo-conductive devices 
such as the selenium resistance bridge. The 
book begins by outlining the fundamental 
properties of photoelectric cells, the associated 
relay and measuring circuits and the source of 
light, before describing specific applications. 
The remaining chapters, embracing more than 
half the text, are concerned with industrial 
uses such as counting and recording impulses ; 
applications to machine control, controlling 
devices, alarms and indicators, photoelectric 
measuring instruments, sound reproduction, 
facsimile picture transmission and television 
transmission. 


Electric Motor Control Gear.—By J. L. Watts, 
A.M.I.E.E. London: Electrical Review, Ltd. 
Price 5s. net.—Few will quarrel with the 
author’s statements that most of the troubles 
occurring in modern motor circuits originate 
at the control gear, and this book is a praise- 
worthy attempt to condense into some seventy 
pages of text a practical explanation of the 
principles, operation and arrangement of the 
various kinds of motor control gear, without 
attempting to deal with matters of design. 
The book is based on a truism that is often 
ignored—that many breakdowns can be avoided 
if the protective gear is properly chosen and 
used. Accordingly, the author introduces his 
subject by stating and discussing the main 
functions of control gear. There are separate 
chapters on the starting current and torque 
characteristics of d.c. motors, polyphase induc- 
tion motors, synchronous and commutator 
motors, and single-phase motors. Protective 
gear, reversal and braking and speed are then 
considered, and the remainder of the book is 
devoted to general types of control gear with 
several typical diagrams of connections. This 
book should appeal to engineers and students 
as well as electricians engaged in maintenance 
and installation. 


Trafic Surveys : Practical Methods for Plan- 
ners and Road Engineers. By R. B. Hounsfield, 
B.A. (Cantab.), A.M.1.C.E., A.M. Inst. T. Pub- 
lished for The Architect and Building News, by 
Gilbert Wood and Co., Ltd., Dorset House, 
Stamford Street, London, 8.E.1. Price 3s. 6d.— 
Numerous problems in town and country 
planning depend for their solution on a clear 
understanding of traffic flow. How much traffic 
is there; is it likely to grow; where is it 
going ; how much would be likely to use a new 
road ? To be able to answer such questions as 
these it is usually, but not always, necessary to 
take a traffic census. This book on traffic 
surveys is a practical guide. It shows what 
information usually already exists, how to 
obtain and collect the necessary additional 
information, how to analyse it, and how to 
present it. It shows that the taking of a traffic 
census is within the scope of many with 
restricted labour and financial resources. Its 
contents include chapters on general considera- 
tions ; purposes and types of traffic surveys ; 
the use of existing information; analysis of a 
traffic survey ; and traffic forecasting. 
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Anglo-American-Canadian 
Unification of Screw Threads 


THE need has long been felt for a standard 
screw thread series which could be used when it 
was desirable that products should be inter- 
changeable in whatever country they were pro- 
duced. As long as forty years ago discussions 
were commenced between the British Standards 
Institution and its counterparts in the United 
States of America. In’ 1943, 1944 and 1945 a 
series of conferences took place between the 
United Kingdom, the U.S.A. and Canada, and 
at the 1945 conference at Ottawa considerable 
progress was made towards co-ordination. 
Agreement has now been reached between the 
three countries on the thread form and a series 
of diameters and pitches for bolts, nuts and 
fastening threads for sizes }in and above. The 
three countries primarily concerned with the 
details are now preparing, for issue in their own 
countries, full particulars of the agreed standard 
and it is hoped that the other Commonwealth 
countries will be able to adopt the same 
standard. 

The thread system is to be known in all three 
countries as the Unified Screw Thread system. 
The form of thread is one having a 60-deg. 
angle. The bolt thread will have a rounded 
root with the alternatives of a rounded crest 
for use in the United Kingdom and flat crest 
for use in the U.S.A. The pitch-diameter series 
will comprise a fine and a coarse series, and 
provision will be made in the standard for 
special design threads. 

The final conference was held in Washington 
on November 18th and the United Kingdom 
delegation consisted of Sir Ewart Smith, repre- 
senting the Engineering Divisional Council of the 
British Standards Institution; Mr. P. Good, 
C.B.E., Director, British Standards Institu- 
tion; Mr. T. R. B. Sanders, representing the 
Ministry of Supply ; Mr. H. L. Griffiths, Tech- 
nical Officer, British Standards Institution. 

This delegation, in associating itself 
with the declaration of agreement, required 
acceptance of the following conditions :— 

(1) The parties agree that it is essential to 
use identical designations for all threads of 
which the dimensions and tolerances are identical 
and are mutually accepted as coming within 
the unified system. 

(2) The parties agree to indicate specifically 
and in detail, in their published standards, 
those dimensions, tolerances and other data 
which are mutually agreed and accepted as 
coming within the unified system. This is 
particularly important, as the parties may issue 
standards which include both unified and non- 
unified ; 

(3) That the Service Departments in the 
participating countries agree to use the unified 
system, so far as is practicable for all new 
equipments and stores designed by them or 
designed to their order specifically to meet 
Service needs. 

(4) Subject to agreement on the above points, 
the British Standards Institution has authorised 
the immediate issue of a Provisional Standard 
with the new unified (60 deg.) thread form, 
although this involves a major change in British 
engineering practice. In view, however, of the 
complexity of the problems involved in a change 
in the sizes below jin, the United Kingdom has 
not yet found it possible to accept the proposed 
coarse and fine series in this range. 

(5) The importance of working out accept- 
able unified standards below }in is recognised, 
and it is agreed that further discussions shall 
take place between the three countries at an 
early date in the United Kingdom. 

These having been accepted, the following 
declaration was signed :— 


DECLARATION OF ACCORD WITH RESPECT TO 
THE UNIFICATION OF SCREW THREADS 

It is hereby declared that the undersigned, 
representatives of their Government and 
industry bodies, charged with the development 
of standards for screw threads, agree that the 
standards for the unified screw threads given 
in the publications of the Committees of the 
British Standards Institution, Canadian 


Standards Association, American Standards 
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Association, and of the Interdepartmentg| 
Screw Thread Committee fulfil all of the bagip 
requirements for general interchangeabii ity of 
threaded products made in accordance with any 
of these standards. : 

The bodies noted above will maintain cop. 
tinuous co-operation in the further develo: ment 
and extension of these standards. 

The British Standards Institution, on g 
recommendation of its Mechanical Engin«ering 
Industry Standards Committee, which ha: been 
endorsed by the Automobile, Aireraft, Cinema. 
tograph, Electrical Engineering, Pet leun 
Equipment, Photographic and Scientific |: stry. 
ment Industry Standards Committees, wij 
issue, early in the new year, a Provisional 
British Standard for the unified thread s\ stem, 
After a sufficient period for review it will be 
reviewed with a view to its confirmation as 
one of the series of British Standards for screw 
threads. 

For the sizes below fin the proposals put 
forward by the U.S.A. provide for two series 
which have pitches finer and coarser, respec. 
tively, than the British B.A. series. From an 
engineering point of view, it is difficult to 
believe that there is a need for two series so 
close together, and the subject is still being 
discussed in the United Kingdom. Ip the 
meantime, sizes smaller than fin will not be 
included in the unified system. 

The issue of the standards for the unified 
thread system in the three countries does not 
imply that there must be an immediate change- 
over by British industry to the new screw thread, 
Obviously, the adoption of the new system will 
be advantageous where servicing requirements 
and replacements call for interchangeability 
in products made in any one of the three 
countries, but it will be the responsibility of 
each section of British industry to decide for 
itself whether it wishes to adopt the new system. 
This agreement, and the adoption of the new 
system in the three participating countries, 
and possibly also by the other Commonwealth 
countries is, however, regarded as a 
very important step in practical co-operation 
between the nations, and one which must 
inevitably save each country vast expenditure 
in time and money. 


The British Association for the 
Advancement of Science 


It is announced that Sir Arthur P. M. 
Fleming, C.B.E., D.Eng., the director of educa- 
tion of the Metropolitan-Vickers Electrical 
Company, Ltd., has been elected President of 
the Engineering Section (Section G) of the 
British Association for the Advancement of 
Science. We may recall that Sir Arthur Fleming 
was elected President of the Education Section 
for 1939, so that he has now received the signal 
honour of being President of two separate 
sections of the British Association within a 
decade. Section G of the Association deals 
with all branches of engineering science, as 
may be gathered from the names of its Presidents 
of former years. They have included Professor 
W. Cramp, Sir Alfred Ewing, Sir William 
Halcrow, Professor R. V. Southwell, and 
Professor Miles Walker. The 1949 meeting of 
the British Association is to take place at 
Newcastle-upon-Tyne. 


——_— + @—————— 


BOOKS RECEIVED 


Patents and Designs. India: The Patent Office 
Society, 214, Lower Circular. Road, Calcutta, 17. 


Price Rs. 2-8. 


Strength of Materiales. By Joseph Marin. Lon- 
don: Macmillan and Co., Ltd., St. Martin’s Street, 
W.C.2. Price 24s. 

Speed Control of Electric Motors. London: 
Emmott und Oo., Ltd., 21, Bedford Street, Strand, 
W.C.2. Price 2s. 6d. 

Science and its Background. By H. D. Anthony. 
London; Macmillan and Co., Ltd., St. Martin’s 
Street, W.C.2. Price 10s. 6d. 

Precision Investment Castings. By Edwin Laird 
Cady. London: Chapman and Hall, Ltd., 37, 
Essex Street, W.C.2. ice 36s. 
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Work of a Shipbreaking Yard 


No. I 


N August 15, 1946, Metal Industries 

(Salvage), Ltd., took over for ship- 
breaking and salvage purposes Faslane, a 
well-equipped port in the Gareloch, a sea loch 
which extends northwards for several miles 
out of the Clyde estuary. The port was 
originally built by the Royal Engineers 
during the war to provide relief for Glasgow 
docks, should they be seriously damaged by 
enemy action. It has a length of quay of over 
4000ft and provides six deep-water berths of 
500ft in addition to over 1000ft of lighterage 
wharf. There are twenty-seven dockside 
cranes running on rails and capable of lifts 
up to 6 tons. Railway tracks connect this 
harbour to the main railway line to Glasgow, 
the Lanarkshire Steelworks, the Midlands 
and the South. The Gareloch itself is a 
sheltered area of deep water, providing a 
natural harbour which probably would have 
long ago been developed as a port had its 
hinterland been more favourable. In fact 
however, its eastern side is a mountainous 
area separating it from Loch Lomond, and on 
its western side there is more mountainous 
country separating it from Loch Long. 

At the time of a visit which we made to 
Faslane last April there were in process of 
being broken up two great warships of the 
1914-1918 war. Berthed alongside the quay 
was the battleship “Iron Duke,” Admiral 
Jellicoe’s flagship. In the next berth, in 
a 30,000-ton floating dock moored against 
the quay, the breaking up of the ‘“ Der- 
fflinger,’’ one of the German battle cruisers 
which fought several times against similar 
British ships under Admiral Beatty’s com- 
mand, was in progress. 


BREAKING UP THE “IRoN DUKE” 


For those who remember great and famous 
ships in their prime, the sight of partially dis- 
mantled vessels in the shipbreaker’s hands is 


less straightforward job, but the work has 
been complicated to some extent by the fact 
that this ship was heavily damaged during 
the late war by enemy action where she lay, 
demilitarised, at Scapa Flow. Three near 
misses from. enemy bombs, one of which was 
close enough to be regarded as a direct hit 
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further and would therefore tend to concen- 
trate the buoyancy of the hull in the centre 
part. The consequent decrease of buoyancy 
in the forward and aft ends would make them 
act as hanging cantilevers and would give 
the whole structure a hogging strain. Cases 
have, indeed, occurred of large ships, while 
in process of demolition, breaking their backs 
and sinking from this cause. 

It will be realised that the structural weak- 
ness in the port side of the “ Iron Duke,” 
particularly amidships, made this excessive 
hogging a possibility to be guarded against. 





FIG. 2—BATTLESHIP ‘* IRON DUKE" 


burst holes in her port side, forward, amid- 
ships and aft. The ’midships hole was 50ft 
by 37ft. All compartments abaft ‘“‘B” 
boiler room were flooded to sea level and her 
quarterdeck was under water. Before she 
could be towed from Scapa Flow, where she 
remained throughout the war, to the ship- 
breaking berth her side had to be patched. 
The damage created a structural weakness 
that had to be seriously considered and 
allowed for during the process of demolition. 
For the cutting up of a ship cannot be under- 
taken in a haphazard manner. When the 


The procedure adopted to. avoid it on the 
‘‘ Tron Duke ”’ (as on every other vessel that 
is broken up afloat) was to cut away the 
fore and aft ends of the hull in advance of the 
*midships structure. The photograph repro- 
duced in Fig. 1, in which, incidentally, the 
“* Derfflinger ” is to be seen upside down in 
the dry dock in the background, shows the 
“Tron Duke” at an early stage of demoli- 
tion. Lightening of the bow has already 
been begun. In a second photograph repro- 
duced in Fig. 3, it will be seen clearly how, at 
a later stage, the upper decks were cut away 





Fic. 1—‘** IRON DUKE’ AND ‘ DERFFLINGER’’ AT FASLANE 


a sad one. However, such emotions cannot 
trouble shipbreakers, as the breaking up of a 
ship often sets them problems as interesting 
and as difficult as those more conventionally 
encountered by engineers and shipbuilders. 
The breaking up of the “Iron Duke ’”— 
Figs. 1, 2 and 3—should have been a more or 





upper works, gun turrets, conning towers, 
&c., are removed the ship relieved’ of this 
weight naturally rises in the water. The 
draught is decreased and the buoyancy of the 
forward and aft ends is reduced. Further 
removal of weight equally along the ship’s 
length would decrease the draught still 


more rapidly at the ends than amidships, in 
order to conserve ‘midships strength and 
girder depth. 


Curtina Up THE STRUCTURE 


As for the actual cutting up of a ship’s 
structure, there is little of interest to record. 
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Gun turrets, guns, bulkheads, plating, all are 
cut up with oxy-acetylene equipment into 
sizes convenient to handle or of a weight that 
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hundreds of yards along the quay to a dump- 
ing yard. Here it is roughly sorted into non- 
ferrous, mild steel or alloy scrap steel cate- 


Fic. 3—** IRON DUKE''—LIGHTENING OF STERN 


the quayside cranes can comfortably lift. 
This standard routine is altered as required 
to suit varying conditions. On the “ Der- 
ffiinger,” for instance, the armour plate was 
fitted outside the main watertight hull by 
numerous’ bolts penetrating through the 
plating. Each section of that armour was 
removed complete, since it proved more 
convenient to do so than to cut it up in 
position. Machines of various kinds, tur- 
bines, engines, pumps, motors, capstans, &c., 
are lifted out whole, if within the capacity of 
the cranes, as soon as the removal of decks 
permits access to them. 


SORTING AND CLEANING 


At the Gareloch yard all the material 
coming out of the ships is swung by the 
cranes into railway wagons running on 
tracks behind the cranes. The firm has had 
to make use of the wagons available, but it 
has been found by experience that the 
ordinary timber-sided wagon is unsuitable 
for the purpose. The heavy and usually 
jagged-edge metal dumped in such wagons 
soon splinters and breaks the woodwork. 
Low-sided steel-framed wagons are preferred. 
In these trucks the material is carried some 
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gories. The steel is then further cut up into 
“furnace sizes”’ for loading into wagons 


Fic. 5—** DERFFLINGER *' 


and transport to the steelworks. The larger 
non-ferrous pieces are also dealt with here. 


** DERFFLINGER "’ 
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Samples are taken to determine by cheinica] 
analysis the nature of the material, and it ig 
cut up and loaded for transport to the con. 
sumers’ works. 

Such is the simple course followed by so 
bulky a unit as a propeller or a pump casing, 
But what of the smaller pieces? It is 
these smaller items that are particularly 
difficult to deal with and the variety js 
wide. Condenser tubing or piping, for 
instance, can usually be separated with some 
ease from the units to which it is attached, 
but turbine blading, much of which during 
the 1914-18 period was made of bronze, 
is less easy to deal with. It is not profitable 
to the shipbreaker to chip the roots of the 
blades out of the blade slots in the rotors. 
He would prefer to leave the roots in place, 
removing only the visible blades themselves, 
But the steelmaker objects to ‘ brassy ” 
scrap and the laborious work of chipping 
has to be done. Even then the shipbreaker’s 
trouble is not over. Low-pressure blading 
of the period was often supported at mid- 
height by a steel bracing wire. Before the 
bronze has much value as scrap this wire, 
too, must be removed. 

Clearly there is a point at which two or 
more different materials are so intermingled 
together in an assembly that it may not be 
worth the labour of separating them. Boxes 
and covers for electrical and other gear 
particularly if small, may not be worth 
salving if much gear has to be removed 
from them. What is to be done, for instance, 
with the rotor of a small electric motor ? 
Unquestionably it contains copper and iron. 


UNDER TOW IN CLYDE ESTUARY 


But how much will it cost to separate these 
metals from each other and from other 
constituents such as bindings and varnish, 
&c.? All small material, particularly of such 
dubious character, is taken to a quayside 
shed for examination. If necessary, chemical 
tests are made to discover the nature of 
the materials involved, and a decision is 
made whether to break each unit up into its 
constituent materials or whether, since such 
work would be more costly than the value 
of the metals, to scrap the unit as a whole. 


(To be continued) 
on Se Li 


SwepisH OreE-Processinc Prant.—A Swedish 


. company, A. B. Zinkgruvor, is said to be planning 


the construction of a large ore concentrates plant 
at Dala-Finnhyttan, Northern Sweden. According 
to the Anglo-Swedish Review, the new works will 
have @ maximum capacity of 500,000 tons of raw 
ore a year. Deposits of ore in the area are expected 
to last forty years if mining is limited to 300,000 tons 
annually. 
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[ron and Steel Institute 


AUTUMN 


GENERAL MEETING 


No. Il—(Continued from page 519, November 19th) 


\N Wednesday afternoon, November 10th, 
the following paper was first taken :— 

THE APPLICATION OF OXYGEN ENRICH- 
MENT TO SIDE-BLOWN CONVERTER 
PRACTICE 

By J. L. Harrison, F.1.M., W. C. Newest, Ph.D., 

D.1.C., A.R.C.S., F.R.LC., and A. Hartiey, B.Sc. 

SyNopsis 

The practical utility of oxygen-enriched air for 
side-blown converter practice has been demon- 
strated in a series of works-scale experiments ; the 
steel produced was of normal high quality and was 
used for commercial castings. The higher thermal 
efficiency arising from oxygen enrichment has been 
evaluated in terms of the various alternative factors 
such as shorter blowing time, higher steel tempera- 
twre, and reduction in silicon and other fuel con- 
sumption. It has been shown that the increased flex - 
ibility of control of the side-blown converter process 
has led to a more consistent composition of the steel 
produced, that a greater productive output from 
existing plant is possible, and that a higher propor- 
tion of scrap can be used in the charge. It is sug- 
gested that these factors may lead to an increased 
use of the side-blown converter process not only 
in the foundry, but also in larger basic furnaces for 
ingot steel production. Detailed observations made 
during these trials compare the temperature incre- 
ments and changes in chemical composition during 
the blow with normal practice, and it is shown that 
with regard to the total of oxygen passed into the 
converter the combustion process is more efficient 
with oxygen-enriched air. It is also shown that 
the wear upon the refractories of the converter 
lining is not increased by the oxygen enrichment. 


Discussion 


Mr. F. Cousans (Hadfields, Ltd.), looking 
at the paper from the point of view of the 
operation of a side-blown converter plant in 
an average steel foundry, said it was true to 
say that few, if any, steel foundries using the 
“ SBC”’ process were really short of steel-making 
capacity, and he did not feel that an increased 
output of steel per hour would be regarded as 
particularly helpful. But if other advantages 
were found such as reduction in total cost per 
ton of finished castings due to higher tempera- 
ture of steel, greater fluidity of steel, sharper 
castings, better and sounder castings, better 
physical properties, &c., then the industry 
would be more than grateful for any develop- 
ment which made such an advance possible. 

It was to be hoped that as the result of this 
work, trials with O, enriched air blast would 
be instituted with modern shaped vessels, 
and that consideration would be given to a 
modification of the method of using O,. It 
was important to have these further trials in 
order to explore fully the economic aspect of 
the process. 

Mr. A. H. Catton (Catton and Co., Ltd.) said 
he did not think much more had been done than 
to scratch the surface of this problem of oxygen 
enrichment, but a great deal of interest had 
been created among steel makers. A great deal 
more work would have to be done, but from the 
foundry point of view an additional tool had 
been provided to make steel more quickly than 
could be done with the plant they previously 
had. It was possible to make better quality 
steel and sounder castings. Some members of 
the Institute had been to his works to see what 
was being done and he would welcome as many 
others as cared to do so. 

Mr. C. MacNair (Hadfields, Ltd.) said that 
higher blown iron temperatures, with the 
attendant advantages of increased fluidity, 
appeared to be proved by the figures obtained. 
But were these temperatures in the region of 
1800 deg. Cent. really necessary ? He con- 
sidered that a ladle temperature of 1650 deg. 
Cent. for bottom-stoppered pouring, and 
approximately 1700 deg. Cent. for lip pouring, 
was sufficient to cast any section. Was increased 
fluidity with these higher temperatures obtained 
at the expense of increased fettling ? Claims 
were made in the paper of a reduction in blowing 
loss by using oxygen-enriched air blast, but 


these were difficult to reconcile with the pub- 
lished matter. It was also stated that a shorter 
blowing cycle was possible, thus permitting a 
higher steel output from a given plant, but 
surely the speed and output of the plant was 
controlled not by the blowing cycle, but the 
cupola melting speed. With regard to the state- 
ment that owing to the fact that lower silicons 
and lower metal temperatures could be accepted, 
a higher scrap charge was permitted in the 
cupola, he said his firm had been using 100 per 
cent scrap in the cupolas for the last two years. 
Comparing the authors’ experiences in this 
direction with his own, he said that for approxi- 
mately 95 per cent of the heats 100 per cent 


‘scrap could be melted without difficulty, using 


7 to 1 metal-to-coke ratio, but when light scrap 
coincided with poor quality coke, he usually 
found trouble. Little work appeared to have 
been done on applying oxygen enrichment to the 
cupola and he asked the authors if any such 
work was contemplated by them. 

Mr. P. H. Sykes (British Oxygen Company, 
Ltd.) said that if the technique of using oxygen 
in steel was extended on a substantially greater 
scale, the very much larger quantities of oxygen 
required would result in substantial savings 
in cost. 

Dr. C. H. Desch, F.R.S., said he did not think 
any of the analyses in the paper showed the 
nitrogen content of the steel. One would expect 
that using this process, the nitrogen content 
of the finished steel would be reduced quite 
appreciably. For the kind of castings which 
the paper dealt with that would not be 
important ; but in the case of low-carbon steel 
the use of the oxygen-enriched blast might lead 
to a reduction of nitrogen content, which was a 
matter of considerable interest in connection 
with low-carbon varieties of steel. 

Dr. W. C. Newell replied to some of the points 
raised and promised a full reply in writing. 

The following paper was then presented :— 


DEVELOPMENT OF AN IMPROVED BASIC 
BESSEMER STEEL 
By H. A. Dickie, D.Sc., Ph.D., F.I.M. 
SyNopsis 

The causes of the greater susceptibility of Bes- 
semer steel to work-hardening and _strain-age 
embrittlement, compared with open-hearth steel, are 
described. Methods of removing these causes are con- 
sidered. The broad principles of avoiding nitrogen 
absorption from the air blast are elucidated and 
the development of low phosphorus, low nitrogen, 
basic Bessemer rimming, and controlled rimming, 
steels in works production is outlined. The practical 
results achieved are summarised and the improve- 
ment produced in the steel quality confirmed by 
recorded test results. 


Discussion 


Dr. P. M. MacNair (Richard Thomas and 
Baldwins, Ltd.) said that at Ebbw Vale they 
had also introduced the basic Bessemer process 
and had found that for certain purposes it had 
very good properties, but as at Corby they had 
also been forced to try a lower nitrogen content. 
They did that at first by adding iron ore, but 
now they were adding scrap steel shortly after 
the carbon blow developed its full force, and it 
had been found that scrap steel was just as 
effective as iron ore. His figures for nitrogen 
were very much in line with those of the author. 
The author had pointed out that basic Bessemer 
steel could be finished as an open rimmer or 
controlled rimmer or as a killed steel. Most of 
them were aware of the advantages low-carbon 
steel of the rimmer type had against killed steel, 
and in developing this controlled rimmer with 
a plug top, the author had developed an ingot 
which was a very excellent compromise between 
the advantages and disadvantages of the two 
types. It had the excellent surface of the 
rimmer, and, at the same time, the internal 
segregation was very much reduced. 

Dr. Ir. H. G. Geerlings (Bataafsche Petroleum 
Maatschappij Laboratories, Amsterdam): said 
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that some samples of this ““LNP”’ steel had 
been experimented with at the Amsterdam 
Laboratory of the Royal Dutch-Shell Group in 
comparison with open-hearth steel which the 


’ Group generally used for pipe lines. They were 


specially interested in the ageing susceptibilities 
of the steel, as the normal tests such as the ten- 
sile test, flattening test, hardness tests, &c., 
did not reveal sufficiently clear differences. A 
sample of this ‘‘ LNP ”’ steel was stretched 10 
per cent and heated for one hour at 200 deg. 
Cent. The Charpy impact value was determined 
and compared with that of the untreated sample. 
The results indicated that open-hearth steel, 
both in the condition as delivered and after 
ageing, was better than ‘‘ LNP ” steel—which 
was in agreement with Dr. Dickie’s observations. 
He doubted Dr. Dickie’s statement that when 
the phosphorus and nitrogen contents of 
Bessemer steel were reduced to values similar 
to those of the best quality open-hearth steel, 
the difference between the steels disappeared. 
Nitrogen undoubtedly had a great influence, 
but there were a number of additional factors 
which might considerably affect the ageing 
susceptibility of steels, e.g., grain size. 

Mr. J.. Glen (Stewarts and Lloyds, Ltd.) 
thought that there were in the paper contribu- 
tions of fundamental importance to the whole 
general problem of the embrittlement of steel. 
This was the first time that a clear and com- 
prehensive exposition had been made of the 
physical chemistry of all the factors operating 
in the absorption of nitrogen in the Bessemer 
process and of its effect, after absorption, on 
the embrittlement of the steel produced. 

The steel maker was faced with what fre- 
quently were two opposing problems in the 
question of steel quality versus such things as 
production, yields, consumption of material, 
&c., and no doubt steel makers present were 
asking themselves how the process described 
-affected these things. On an industrial’ scale 
there must be a compromise between these 
important factors since either side must not be 
weighted to a ridiculous extent, and that was 
the case here. Although the theoretical con- 
siderations seemed weighty and complicated, 
the process was extremely simple of application, 
and there was no interruption to crane avail- 
ability—an important aspect in Bessemer work 
—nor any alteration to the routine performed 
by the steel-making personnel. There seemed 
to be a slightly greater tendency to nose skulling 
which was not, however, serious. The liquid 
steel yield from the modified process for the 
year to date was about 1-5 per cent less than 
the yield from the ordinary process, but in 
considering this statement a number of things, 
including the definition. of yield, had to be 
taken into account. The ingot yield for the 
modified process for the year to date was about 
2-5 per cent lower than in the normal process. 
There had been a tendency to cold casting which 
affected ingot yield by ladle skulling. This, 
however, was not an inevitable or essential part 
of the process. There had been a gradual 
evolution in the practical side of the process, 
and they now preferred a rather higher silicon 
than was formerly considered ideal for ordinary 
blowing and under these conditions it was 
possible to obtain both low nitrogen and correct 
casting temperature, which did not affect the 

ield. 

* As regards cropping yields, in the blooming 
mills there was, of course, no difference between 
the modified process and the ordinary Bessemer 
process in plugged steel. The rimming ingots 
from the modified process, however, showed 
about 2 per cent better cropping yield in the 
blooming mills than did the rimming ingots 
from the ordinary process. It was difficult to 
make any definite pronouncement on the 
effect of the process on lining life and refrac- 
tories since they had never operated a converter 
100 per cent on scale blown steel, but they had 
not noticed any deterioration in lining life 
when making 30 per cent of the output by the 
new process over a long period. There was the 
opinion, indeed—although it was only an 
opinion—that the process improved the lining 
life. 

Mr. W. M. Thring directed attention to 
fundamental points on the physics of the gas- 
metal contacts in bottom and side-blown con- 
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verters, and asked whether it was simply a 
question of time of contact and area of contact 
as the author had suggested. Did the author’s 
experiment in a small tube give a formula which 
could actually be applied numerically to the 
full-scale plant, both side and bottom blown ? 
Was it all a matter of physical chemistry, or 
had it something to do with physics ? Finally, 
how important was nitrogen or other economic 
factors, such as the amount of scrap or amount 
of metal lost and questions of that kind in 
deciding the position as between the open- 
hearth process and the Bessemer process ? 

The author promised a full reply in writing. 

After a vote of thanks to Dr. Dickie the 
meeting was adjourned until the following 
morning. 


The first paper to be discussed on Thursday, 
November 11th, was :— 


INGOT STRUCTURES IN A 
RIMMED TO KILLED STEELS 
FROM THE SAME CAST 


By P. M. Maonarre, B.Sc., Ph.D. 
Synopsis 

A series of ten ingots, ranging from box-hat, 
through rimming, and rising to killed steel, has been 
made from the same cast by additions of iron oxide 
and aluminium to the moulds. Vertical cross 
sections through the centre-line were prepared and 
the ingots examined for blow-hole appearance and 
chemical segregation of the major elements—carbon, 
sulphur, phosphorus and ese. A theory is 
advanced to explain the method of formation of the 
various types from wild to killed steel. This is 
based on two well-known principles: (1) selective 
freezing, (2) rate of reaction between free oxide and 
carbon. 


SERIES FROM 
MADE 


Discussion 

Dr. C. G. Desch, F.R.S. (Past-President) said 
the paper represented the culmination of a 
considerable amount of work done by the 
Ingots Committee, and after a good deal of 
discussion in the early meetings as to the theory 
of solidification of ingots, we had really come 
back to the principles enunciated some time 
ago and which were now found to be sufficient 
to account for these structures. The pecu- 
liarities of these structures were fully accounted 
for and seemed fairly obvious now, but in the 
early days of the Ingots Committee there was 
a good deal of controversy and certain members 
of the committee did not accept the principles 
of differential freezing as being sufficient to 
account for the failure of ingots. However, 
he was fully in agreement with Dr. Macnair 
that there was now a logical account of the 
reactions and structural changes which took 
place in the solidification of ingots in this 
type of steel. The paper, in his view, repre- 
sented a very satisfactory account of what 
actually happened in the solidification of ingots 
of this class. 

Dr. H. A. Dickie (Stewarts and Lloyds, Ltd.) 
said the results given in this paper were 
complementary to those published a few years 
ago by Mr. Mitchell, in which the oxygen and 
carbon contents of the steel were constant. 
The steel in that case was cast into moulds of 
different sizes and the results showed that the 
smallest ingot had the largest ratio of rim to 
core, and that that ratio decreased as the 
ingot size’was increased. With that previous 
work and the later work by the present author, 
we now knew the effect of a fair range of vari- 
ables in altering the structure of rimming and 
semi-rimming steel. 

Dr. Macnair replied shortly. 


(T'o be continued) 


———.g—____ 


Non-Destructive Testing 


THROUGH its co-operative research organisa- 


tion the steel foundry industry recently 
organised two conferences which gave scientists 
and industrialists the opportunity to meet. and 
exchange ideas on recent scientific advances 
and their impact on the industry. The first of 
these conferences at Ashborne Hill, Leaming- 
ton Spa was held under the chairmanship of 
Dr. E. Gregory, director of research, Edgar 
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Allen, Ltd., and was concerned with non- 
destructive testing by X-rays, gamma rays and 
ultrasonics. 

In his opening address Dr. Gregory empha- 
sised the usefulness of non-destructive testing 
techniques in developing manufacturing 
methods, especially with steel castings. The 
foundry radiographer could indicate the location 
and extent of defects, but it was always up to 
the foundry manager to modify his methods 
and to avoid such defects in the future. Dr. 
Gregory paid tribute to the Services depart- 
ments, especially the A.I.D., which had done 
much for non-destructive testing during the war. 

The practical value of these methods was 
emphasised in an introductory lecture by Dr. R. 
Jackson, of the British Coal Utilisation Research 
Association. Dr. Jackson gave as an example 
the wartime manufacture of an aircraft casting 
in alloy steel. By the use of X-rays, inspection 
methods were so improved that foundry scrap 
was reduced from 60 per cent to 15 per cent. 
Magnetic crack detection was then introduced 
and sent up the casualty rate, which once 
more was reduced, this time to 5 per cent, 
by improving the foundry technique. 

Rejections later mounted to fifteen castings 
out of twenty when liaison between the inspec- 
tion and foundry departments temporarily 
lapsed, but decreased again to 5 per cent when 
the situation was restored. These facts demon- 
strated that the advantage of using the X-ray 
method as a control and to improve the 
standard of production, instead of using it 
solely as a means for rejecting unsatisfactory 
material, was well worth while. 


RADIOGRAPHIC INSPECTION STANDARDS 


The main proceedings of the conference on 
non-destructive testing were divided into three 
sessions at which a number of papers were pre- 
sented and discussed. The last paper of the 
conference was by Mr. W. J. Wiltshire, and 
dealt with radiographic inspection standards. 

Mr. Wiltshire said that a complete inspection 
standard must be in the nature of a specification 
and must include everything that would help 
to achieve uniformity of decisions. If we could 
produce the ideal standard we should know that 
we should always have the same answer wherever 
the specimen was radiographed. The perfect 
specification would have three parts. 

First, it must include a radiographic standard, 
or specification, designed to ensure that a 
suitable technique is employed. 

Secondly, it must give definite instructions 
as to how much of the specimen is to be 
examined and the positions and directions in 
which the radiographs are to be taken. This 
part required a great deal of thought and must 
be drawn up jointly by the designer, who knew 
where defects were likely to be dangerous and 
where minor faults could be tolerated, the 
radiologist, who knew how best to find the 
defects, and by the producer or the foundryman, 
who from his experience would know where 
defects were most likely to occur. This second 
part could not be generalised. It must be speci- 
ally prepared for each job or, at least, for every 
group of jobs. “Usually it was best dealt with 
by attaching to the general standard a separate 
sketch for each part or casting, showing the 
positions and details of all the radiographs 
required. 

Thirdly, thé complete inspection standard 
must include a third part specifying what 
defects were acceptable and which must be 
repaired, or whether the whole specimen should 
be scrapped. This part was the most difficult. 
It was an engineering problem in which radiology 
had no part. Only the designer and the engineer 
who have to take the responsibility were in a 
position fully to judge the importance of a 
particular flaw in a particular place. The 
radiologist’s part was to ensure that the radio- 
graphy was adequate and to see that the film 
was properly interpreted and that all the 
information possible was extracted from it, 
but the final stage of passing sentence must be 
the business of the engineers, probably in con- 
sultation with the metallurgist. 

Interpretation needed a great deal of experi- 
ence, and though standard radiographs were 
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of some value in training an inspector to 
interpret, their use for direct comparison with 
a radiograph was more often than not 
misleading. 

Similarly, the inclusion of a penetraroter 
in the radiograph was of some value as an 
indication of the contrast and  definision 
attained. But it was only an indication of the 
quality of the radiographic technique and |\ad 
no other virtue. If we could be sure thai the 
technique was always of the highest stan ard 
the penetrameter could be dispensed with. 

In drafting radiographic specifications w.lue 
rigidity should be avoided. In the A.P.E, 
specifications drawn up for the use of the 
admiralty, for example, it was necessary to 
ensure not only that the radiographs shoul: be 
of high quality, but that the conditions wader 
which they were taken should be sufficiently 
prescribed to ensure that a reasonable standard 
of flaw-sensitivity would be obtained over the 
whole of the area included in the radiogriph 
and throughout the whole thickness of the 
specimen, 

At the same time, whilst the specification 
should be as definite and concise as possible, 
it should avoid too many recommendations 
as to details of technique, either radiographic 
or photographic, and should as far as possible 
impose checks on the results achieved without 
unnecessarily laying down the precise methods 
of producing those results. Every X-ray 
laboratory had not the same type of apparatus, 
and methods that were convenient and economic 
in one might not be so in another. It was the 
final results that were of importance and all 
that was needed was to ensure that they were 
right. 

The other papers presented at the conference 
were: ‘‘ The Principles of X-Ray Methods,” 
by Mr. J. F. Hinsley, of Edgar Allen and Co., 
Ltd.; ‘‘Gamma Ray Methods,” by Mr. R. 
Halmshaw, of the Armament Research Estab- 
lishment ; “‘ X-Ray Equipment,” by Mr. J. C. 
Rockley, Ministry of Supply; ‘* Radioactive 
Materials,” by Dr. W. P. Grove, of the Radio- 
chemical Centre ; ‘‘ Radiography Abroad,” by 
Mr. A. R. Greatbach, of the Armament Research 
Establishment ; “ Magnetic Testing Methods,” 
by Mr. P. Rowbotham, Ministry of Supply ; 
‘“* Ultrasonic Testing Methods,” by Mr. D. 0. 
Sproule, of Henry Hughes, Ltd.; ‘ An Indus- 
trial Application of Ultrasonic Testing,” by 
Mr. G. T. Harris, of Wm. Jessop and Sons, 
Ltd.; and “‘ Recent Work on a Comparison of 
X-Ray, Gamma Ray, and Ultrasonic Methods,” 
by Mr. G. M. Michie, of David Brown Foundries 
Company. 


British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, 8.W.1. 


THE USE OF STRUCTURAL STEEL IN 
BUILDING 


No. 449: 1948. In this revised standard one of 
the important features is that the stresses have been 
increased. These have now been related to the yield 
stress of the steel and to achieve this B.S. 15 has also 
been revised to include requirements for the yield 
stress. The other steel specifications to which the 
document relates are B.S. 534 and B.S. 968 for high 
tensile steels. It is not applicable to steel 
structures fabricated from steel tubes or light-gauge 
sheet and strip steel. 

The requirements specified for “ loading ” 
relate to dead loads, superimposed loads and winil 
pressures, and have been reproduced with minor 
modifications from B.S. Code of Practice CP 4: 
1944, Dynamic loads are also covered. 

The permissible working stresses are specified in 
relation to tension, bending, shearing, bearing, 
and for rivets, bolts and welding. The standard 
has been amplified to provide for welded construc- 
tion. The stresses in welds are limited to those of 
mild steel to B.S. 15. Specific requirements and 
recommendations are given for fabrication and 
erection and for work both on site and off site. 
The specification is based on the simple method of 
design but includes reference to the semi-rigi< 
and fully rigid methods. Price 6s. 
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The Crompton Historic Collection 


8 a permanent record of the early work 

of the late Colonel R, E. B. Crompton and 
his associates, Crompton Parkinson, Ltd., has 
installed at its Chelmsford works an historic 
collection of machines, instruments, are lamps 
and other apparatus, together with a number of 
designs and photographs. This collection 
epitornises the originality, vision and enthusiasm 
of Colonel Crompton and the achievements of 
the firm which he founded in the last quarter 
of the nineteenth century. 

It was more or less by chance that Crompton 
first came to be interested in electric lighting, 
when, after resigning from the Army in 1876, 
he became associated with the Stanton Iron 
Works. In designing a new foundry his concern 


The larger machine (1883) on the left of our 
illustration is typical of a period which saw the 
introduction of vertical wrought iron poles and 
the fitting of carbon tips to the gauze brushes. 
Some of the armatures of this era had ring- 
wound, smooth cores, while others were slotted, 
and both designs are represented in the collec- 
tion. One of the many interesting exhibits 
is a series arc lighter made in 1887 and pre- 
sented to the collection by a customer after 
giving more than forty years’ continuous 
service. Machines of this kind for voltages up 
to 2000V were used for supplying up to thirty 
arco lamps in series. Equally interesting 
historically are the single-bearing machines with 
overhanging armature and commutator that 





PART OF THE CROMPTON COLLECTION AT CHELMSFORD 


about providing good illumination for night 
working led him to investigate the possibilities 
of electric arc lighting which was being developed 
by Gramme in France. This interest did more 
than merely lead to the first industrial electrical 
lighting installation in this country. For 
Crompton decided, after experiments with 
various forms of arc lamps, to manufacture 
electric lighting plant embodying improve- 
ments that he had devised. For this purpose 
he set up Crompton and Co. at Chelmsford. 
Then, with fimile Burgin, a Swiss engineer, 
Crompton set about designing and building a 
dynamo of improved performance and reliability. 
Several of the exhibits in the Chelmsford collec- 
tion illustrate this phase of development, and 
an early example of the Crompton-Burgin 
generator (1879) appears on the extreme left 
of the photograph reproduced herewith. This 
shunt-wound dynamo had cast iron magnets, 
field coils wound direct on the poles, copper 
gauze brushes and a brass commutator. Shown 
separately, immediately to the right of this 
machine, is the armature, which was made up 
of @ number of hexagonal rings mounted 
together in the form of a long cylinder. 
Progress in generator design and the develop- 
ment of electric lighting went hand in hand. 
By designing a shadowless arc lamp and devising 
&n automatic regulating mechanism Crompton 


did much to establish arc lighting as a com- 


mercial proposition. He was responsible for 
many pioneer lighting installations, including 
those of the Law Courts, Mansion House, 
Holyrood Palace, Windsor Castle and Bucking: 
ham Palace. To the engineer the Law Courts 
installation is interesting because it was the 
first application of compound field windings, 
vented in 1882 by Crompton and Kapp. 





were made for outputs up to 20 h.p. The 
specimen exhibited gives an output of 45A, 
110V at 1050 r.p.m., and is in excellent condi- 
tion after uninterrupted use from 1889 to 1946 ! 

Although Crompton is regarded as a champion 
of the d.c. system he designed and built many 
a.c. machines. Most of these are too big to 
be included in the present collection, but a good 
example of the smaller plant is the test alter- 
nator (1891) which occupies the centre of our 
illustration. With its iron core, revolving 
armature and salient pole field system this 
machine is generically similar to the modern 
slow-speed alternator. 

Crompton’s name is rightly associated with 
many important developments in electrical 
measurement. In collaboration with Professor 
J. A. Fleming (later Sir Ambrose Fleming) he 
devised accurate methods of measuring e.m.f., 
current, resistance and power. In this field 
the Crompton potentiometer occupies a proud 
place and an early example of this instrument is 
included in the collection. Originally used for 
testing the efficiency of steam-driven generating 
plant, the Crompton potentiometer is still a 
standard laboratory measuring instrument. 

Among the less familiar of Crompton’s 
activities was the manufacture of lead-acid 
accumulators, most of which were used in 
association with dynamos for house lighting. 
These batteries were made at Chelmsford in 
1883 and later at Swansea. The largest standard 
cell made in 1886 for central stations had 
sixty-one plates, was designed for 500-A dis- 
charge at the one-hour rate, and weighed 800 Ib. 

In the early days when lighting made up 
almost the whole of the electricity load, 
Crompton became a strong advocate of the 
policy of building up a day load to improve the 





553 


load factor of supply undertakings. With 
E. J. Fox and H. Dowsing he designed and 
manufactured various heating and cooking 
appliances for commercial and domestic use. 
The present collection includes a solid enamelled 
resistance radiator, a hot-plate, a curling-iron 
heater and an electric iron which were made 
in the early 1890s, and which remain to-day, 
testifying to the fact that Crompton, as a 
pioneer of electric domestic appliances, was 
more than a generation ahead of his time. 

This brief outline of some of Crompton’s 
activities will have served a useful purpose if it 
introduces engineers, particularly young engi- 
neers, to an historic collection which emphasises 
how surely electrical engineering, as we know 
it to-day, hinges upon the work of one of its 
most distinguished pioneers. 





Central Line Extensions 


New extensions to the eastern and western 
ends of the Central Line of London Transport 
were officially opened by the Minister of Trans- 
port on Friday, November 19th. At the 
western end the line has been extended from 
Greenford to West Ruislip and at the eastern 
end from Woodford to Loughton, and from 
Woodford via the Grange Hill loop to Hainault. 
With these new extensions, which have cost 
some £2,000,000, about 10 miles have been 
added to the length of the Central Line. 

The western extension has involved the 
construction of four new stations of the 440ft 
long single-island-platform type at Northolt, 
South Ruislip, Ruislip Gardens, and West 
Ruislip, on the down side of British Railways, 
Western Region, London to Birmingham line. 
The new stations are connected by subway or 
footbridge to the corresponding steam-line 
stations, except in the case of the old Northolt 
station, which is being demolished. 

The Western Region has been responsible 
for all civil engineering and architectural design 
and construction work at its end of the line, 
and the work has included the widening of the 
Northolt cutting, some half a mile long, where 
37,000 cubic yards of London clay have been 
excavated and a heavy toe-wall constructed 
to prevent slips. At two of the stations, 
South Ruislip and Ruislip Gardens, piling was 
necessary to carry the platform buildings and 
the foundations for the platform coverings. 
Part of Long Lane bridge was also demolished 
and 240 tons of steel girderwork erected to 
carry the widened roadway and the West 
Ruislip station booking offices. 

New running tracks in 300ft welded lengths 
were laid throughout the western extension, 
and current rails, initially welded into similar 
lengths, were site-welded into lengths of half 
a mile. De-icing machines have been installed 
in the current rails at suitable points, 

At the eastern end, the new extensions, 
in addition to carrying the Central Line on 
from Woodford to Buckhurst Hill and Loughton, 
also complete the electrification of the northern 
half of the Hainault loop by bringing Roding 
Valley, Chigwell and Grange Hill into the 
scheme. Whereas on the Ruislip extension 
new electrified tracks and new stations were 
constructed, the work at the eastern end has 
in general been one of electrifying the existing 
British Railways Eastern Region tracks, of 
installing automatic colour-light signalling, 
and of adapting former steam-line stations for 
electric train operation. 

As part of the general improvement scheme, 
@ new car depot was built on a site between 
Ruislip Gardens and West Ruislip stations, 
with access from each end. During the war 
the depot was used by the Admiralty, but has 
been completely restored and now contains 
9 miles of sidings and accommodation for 
nearly 500 cars, 184 of them under cover. 
In the main car shed, which has a floor space 
of 177,000 square feet, fifteen of the sixteen 
tracks are constructed with inspection pits. 
The repair section is equipped with two 15- 
ton travelling gantry cranes. An innovation 
at this shed will be the conversion later to 
electric operation of the present chain-operated 
roller shutters, which will be “‘ push-button ”’ 
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controlled by the crew of a train about to enter 
the shed. The entire Wood Lane depot, with 
200 tons of machinery and stores, has been 
moved to Ruislip. A new depot, a counter- 
part to that at Ruislip, has been built at 
Hainault to handle routine rolling stock inspec- 
tion and repairs. 


a 


An End-Forming Machine 


THERE are certain components which require 
a profile to be ground on the end of such a 
form that it cannnot be dealt with on normal 
centreless grinding machines, on account of 
wheel-wear and breakdown, or the difficulty 
of truing such a profile with a standard truing 
attachment. Amongst such pieces might be 
mentioned bicycle bottom bracket axle ends, 
textile carding pins, and certain types of 
gramophone and other needles. For this 


reason a new type of end-forming machine 
has been developed, and one such machine, 
supplied by Arthur Scrivener, Ltd., Tyburn 
This 


Road, Birmingham, is illustrated below. 
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operation is entirely automatic, the pieces 
being fed to the rotating work carrier down an 
inclined chute D, and, when the end is ground, 
the piece is finally ejected by cam action down 
the chute E. The feeding chute is fitted with 
suitable checks to prevent the operator from 
inserting the pieces wrongly, and it is also 
provided with an end gate, which lifts to per- 
mit the passage of a single piece at a time to 
the carrier. The rotation of the carrier is 
clockwise and at very slow speed. Immediately 
before the piece makes contact with the grind- 
ing wheel, axial rotation is imparted to it by 
the control wheel, which is pressed towards 
the work by a spring. 

For some classes of work the requisite profile 
is produced on the grinding wheel by a stan- 
dard form-truing attachment at the rear of 
the wheel. . For others, the wheel is dressed 
by devices such as radius-truing attachments, 
overhead crush-forming attachments, or com- 
binations of these methods. 

The design of the rotary cage or work-carrier 
naturally depends upon the component to be 
ground. In the example illustrated, the carrier 





AXLE END FORMING MACHINE 


machine is used for grinding the ends of bicycle 
bottom bracket axles, which require a high 
degree of finish for subsequent plating. It is 
stated to have an hourly production of 1800 
ends. 

In certain features the new machine is a 
variation of the conventional centreless grinder 
and the principle of operation can be followed 
by reference to the diagram. The grinding 
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DIAGRAM OF END FORMING MECHANISM 


wheel A is dressed to the required profile by 
suitable means. A rotating work carrier B 
presents the pieces at right angles to the face 
of the grinding wheel. A smaller abrasive 
control wheel C is used to impart the requisite 
rotary movement to the piece during the time 
it is in contact with the grinding wheel. The 





consists of a large circular drum, having a 
series of rollers mounted on its face, in such a 
position that one workpiece is supported between 
each pair of rollers with its axis radial to the 
drum.. 





A Direction Finder for 
Locating Thunderstorms 


THE location of a thunderstorm area can 
now be fixed with a considerable accuracy 
up to a range of 1500 miles, by the use of 
special cathode-ray direction-finding apparatus, 
known as “‘ Sferics ” sets, made by the Plessey 
Company, Ltd., Ilford, Essex, to the design 
developed by the National Physical Laboratory 
for the Meteorological Office. Sets have been 
installed at four specially selected sites con- 
trolled by the British Meteorological Service. 

At each of these stations the apparatus is 
accommodated in two huts, one of which houses 
the cathode-ray direction-finding (C.R.D.F.) 
equipment, consisting of power supplies, signal 
amplifiers, and display unit. The other hut 
contains the aerial system, comprising four 
multi-turn loops, 6ft high, two of which are 
aligned N.-S., and two E.-W. A compass 
scale is superimposed on. the cathode-ray tube 
screen for recording the direction of the impulse 
received from a lightning flash occurring in 
a storm area. Impulses received from any 
direction are picked up by the N.-S. and E.-W. 
aerials. The resultant signal causes a dia- 
metral trace to appear momentarily on the 
screen, and the circular scale reading of this 
trace gives the bearing of the impulse under 
observation. 

A “persistent’’ fluorescent coating on the 
tube gives an after-glow, which enables the 
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observer to make an accurate reading of the 
bearing, irrespective of the duration of the 
discharge. In addition, a “brilliance mody. 
lator” ensures that only the flashes with 
amplitudes greater than the predetermined 
value are shown on the cathode-ray tube, 
This eliminates flashes from storms which 
are too distant for their positions to be located 
accurately and allows the operator to coicen. 
trate on the more important discharges. The 
receivers operate on a frequency of xubout 
12-5ke/s, equivalent to a wave-lengt! of 
24,000m, this being the frequency at which 
maximum energy is radiated by lightning dis. 
charges. Another reason for using this low 
frequency is the freedom from interferences by 
commercial W/T stations. 

The four observation stations are at Dung. 
table (Beds), Camborne (Cornwall), Leuchars 


(Fifeshire), and Irvinestown (Northern Ire. 
land). Dunstable, which is the central fore. 
casting station and communication centre 


of the Meteorological Office, controls these 
four observation stations. A characteristic 
of the “‘ Sferic ”’ organisation is that by using 
the C.R.D.F. equipment, only a few observers 
are required for a wide “storm” coverage of 
1500 mile radius. 

Observations are made simultaneously from 
the four stations twelve times daily, between 
7 a.m. and 10 p.m., and the results are plotted 
at Dunstable on a special chart of gnomonic 
projection. The “ fix ” is normally taken to be 
at the centre of the quadrilateral made by the 
four bearings. The information is then broad. 
cast over the teleprinter network and by 
W/T to help pilots of aircraft, particularly 
those flying over comparatively short routes 
to the Continent, to avoid “storm ’”’ areas, 
and thus reduce the risk of accidents. he 
information is also of great importance to the 
synoptic meteorologist in the analysis of daily 
weather charts. 





Technical Reports 


Load Characteristics of the Principal Classes of 
Consumers: Interim Report. By P. Schiller, 
M.L.E.E., and F. H. Dennis. The British Electrical 
and Allied Industries Research Association (Ref. 
K/T126). Price 9s., postage 3d.—An analysis 
of the load curve of a comprehensive system was 
attempted in report Ref. K/T108. The purpose of 
that analysis was chiefly to form a picture of the 
characteristics and proportions of certain classes 
of seasonal load, in particular lighting and space 
heating. The E.R.A. method for allocating to 
classes of consumers the demand-related portion 
of the standing costs of supply requires, however, 
a knowledge of the characteristics of the load 
created by different classes of consumers, e.g., 
domestic, commercial, industrial power, &c. The 
present report represents an initial attempt to 
deal systematically with these characteristics. As 
it had to be based on the year 1945-46, since when 
some changes in conditions have occurred, the 
information produced cannot be regarded as final, 
but will still prove helpful in throwing light on the 
factors involved. 





High-Voltage D.C. Transmission. Part I: 
Economic Comparison between D.C. and A.O. (Line 
Costs) (Ref. Z/T68). Price 18s., postage 4d. 
Part II: Critical Review of the Question of D.C. or 
A.C. Transmission (Line and Station Costs) (Ref. 
Z/T69). Price 24s., postage 5d. By Dr. Ing. F. 
Busemann. British Electrical and Allied Industries 
Research Association.—In Part I the author explains 
that the choice between d.c. and a.c. power trans- 
mission cannot be decided in gene terms, but 
that it is necessary to consider each project on its 
merits. Accordingly, a comparison is made between 
d.c. and a.c. systems first for transmission by cables 
and secondly for transmission by new overhead 
lines. Then a comparison is made between d.c. 
cable and a.c. overhead line transmission. By way 
of illustration these comparisons are made for 
systems transmitting 240MW and 720MW over 
500km and 1200MW over 800km. Part IT contains 
a critical review of the merits of d.c. and a.c. 
transmission, beginning with an examination of the 
development possibilities of a.c. transmission for 
extending the stability limits. After dealing with 
the question of intermediate stations the report 
goes on to examine the limits between d.c. and a.c. 
transmission systems and to determine the economic 
distance limit for a.c. transmission lines. 
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4-4-0 Express Locomotives for 
G.N.R. (Ireland) 


{ae Great Northern Railway (Ireland) has 
recently taken delivery of five new express pas- 
gnger engines, which will be used to work the 
main line Dublin-Belfast services. These engines 
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photograph and diagram we reproduce, have a 
4-4-0 wheel arrangement. They are of the 


three-cylinder simple type, the cylinders being 
placed in line above the bogie centre. Steam 
distribution is effected by 84in diameter piston 
valves actuated by Walschaerts gearing, of 
which a separate set is provided for each 
These piston valves have a maximum 





cylinder. 
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This unit is constructed to operate two or 
three high-speed spray guns and consists of a 
twin-cylinder, air-cooled compressor driven 
through a vee belt by a single-cylinder petrol 
engine or an electric motor. The compressor * 
has a bore of 3in with a stroke of 2}in, its dis- 
placement being 20 cubic feet of air per minute 
when running at 1000 r.p.m. It is cooled by a 








127. 17¢. 12T..17¢. 
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have been built by Beyer Peacock and Co., Ltd., 
to the designs of Mr. H. R. McIntosh, the 
Locomotive Data 
15}in diameetr by 26in 
stroke 


Cylinders (three) 


Wheels, coupled, diameter 6ft 7in 
Wheels, bogie, diameter . 3ft 2in 
Wheelbase : 
aa 10ft 8in 
Engine a 24ft 9in 
— and tender 46ft 4}in 
er 
Diameter of barrel 5ft tin 
Length of barrel ... 10ft 10zin 
Tubes : 
Number J ita. Nee 
Diameter outside ide liin 
Thickness ise 10 I.W.G. 
Superheater tubes : 
umber . Se ae eee 
Diameter outside ... 5}in 
Thickness... é 8 I.W.G. 
Heating surface : 
Firebox ; 160-5 square feet 
Tubes 1,073-5 square feet 


Total evaporative heating surface 1,234-0 square feet 
Superheater elements : 
umber ig. ads! nck) oo ae 


Diameter dutaide .. l}in 
Heating surface 293-0 square feet 
Grate area 25-2 square feet 


220 lb per square inch 
21,469 Ib 


Weight in working order, engine 66 tons 6 cwt 
Weight in working order, tender 43 tons 14 owt 


Total 110 tons 3 


mechanical engineer of the Great Northern 
Railway (Ireland). 
The new engines, as can be seen from the 


Boiler pressure . 
Tractive effort at 85 per cent 
boiler pressure “ 





G.N.R. (IRELAND) 
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Coal 6 Tons 
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a Water 4,000 Galle. 
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travel of 5}#in at 75 per cent cut-off, the 
steam laps being 1gin, minus yin, with exhaust 
laps nil. 

The leading particulars of the engines are 
given in the table herewith. 

The Belpaire type boilers, bogies, crank axles 
and certain other parts of the engines are inter- 
changeable with the company’s three-cylinder 
4-4-0 compound locomotives. The boiler 
fittings include a self-cleaning smoke-box with 
a spark arrester, a rocking grate, and a hopper 
ashpan. 

The engines are fitted with four-feed Wake- 
field mechanical lubricators for the coupled 
axle-boxes, Ross pop safety valves, six-feed 
** Detroit’? lubricators for the valves and 
cylinders, Dewrance water gauges, ‘‘ Monitor ”’ 
live steam vunder-footplate injectors, and 
‘* Dreadnought ”’ ejectors. 

The tenders supplied with the new engines 
are of the self-trimming type with detachable 
tanks, and they are fitted with Hoffman roller 
bearing axle-boxes, which are interchangeable 
with those of previously built tenders. 





A Portable Compressed 
Air Unit 


InLustTRatEeD herewith is a compact portable 
compressed air unit, designed for use with 
spray-painting guns, which is now being 
made by Air Industrial Developments, Ltd., 
of Shenstone. 
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147, 15¢. 


flywheel fan and incorporates an automatic 
unloader. 

A heavy steel base plate on which the com- 
pressor and engine are mounted has an air 
reservoir welded to each of its under sides, the 
complete fabricated unit forming a rigid chassis. 
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PORTABLE AIR COMPRESSOR 


The air receivers, which are connected in series, 
are designed for working pressures up to 100 Ib 
per square inch. The complete unit is mounted 
on pneumatic-tyred wheels and a pair of 
handles permits ease of manipulation. 
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Industrial and Labour Notes 


T.U.C. Conference on Productivity 


The special conference of trade union 
executives, arranged by the’ Trades Union 
Congress, for discussing measures of stepping- 
up the productivity. of British industry, was 
held in London on Thursday of last week. 
It was attended by 1350 members of the 
executive councils of 144 of the affiliated 
unions, and Mr. Will Lawther, chairman of 
the T.U.C. general council, presided. 

The T.U.C. general council’s report on pro- 
ductivity—summarised in these notes in our 
issue of November 12th—was submitted, as 
a basis for the discussions, by Mr. Vincent 
Tewson, who said that three vital facts domi- 
nating the present situation were that more 
must be produced to enable the country to pay 
its way; there were no reserves of manpower 
which could be used to produce more; and 
cost was increasingly becoming an important 
factor in determining the ability to sell what 
was produced. Mr. J. Tanner, president of the 
Amalgamated Engineering Union and a mem- 
ber of the T.U.C. general council, moved a 
resolution welcoming the T.U.C.’s decision to 
promote the maximum efforts to attain higher 
levels of productivity and efficiency in industry. 
The resolution referred to the urgent, need at 
all levels in all establishments for as intimate 
a knowledge as possible of the character of 
the national economic position, and the obliga- 
tion of both sides of industry to make their 
full contribution to the rehabilitation of the 
national economy and world recovery. In 
addition, emphasis was given to the necessity 
for training trade unionists in the technique 
of management, workshop administration, pro- 
ductive processes, and in trade union func- 
tions. 

In submitting the resolution, Mr. Tanner 
made some reference to the subject of restric- 
tive practices, saying that they originated 
mainly as a means of defence for the workers 
against exploitation and abuses of mana- 
gerial authority. He pointed out that sometimes 
there were demarcation disputes when machi- 
nery was introduced, changing the character 
of a job so that another union claimed that it 
was in its sphere. Executives, he thought, 
should avoid demarcation disputes of this sort 
and resolve their difficulties. On the matter 
of the training of shop stewards, Mr. Tanner 
urged that it was their responsibility to help 
in educating and informing workers in the shops 
on productivity problems. It could not be 
expected, he said, that trade unionists could 
step into advisory and managerial positions 
without training, and fuller use should be made 
by the unions of the educational facilities 
available in such institutions as the Admini- 
strative Staff College, the Universities and the 
technical colleges. 

During the discussion on the resolution, 
several other points were raised, including 
the subject of joint consultative machinery, 
and, finally, the resolution was adopted with 
only five dissentients. 


Science and Industry 

During the T.U.C. productivity con- 
ference, referred to in the preceding note, an 
address was given by Sir Edward Appleton, 
Secretary of the Department of Scientific and 
Industrial Research, who spoke of the con- 
tribution being made by the scientist to increase 
national productivity. Referring to the T.U.C. 
general council’s report, Sir Edward said that, 
from the standpoint of the scientific worker, 
he was glad to see it boldly stated that the aim 
must be not only production, but efficient pro- 
duction, which could only be achieved by 
eradicating waste of labour, time, materials, 
power, and so on. The work of the scientist 
to-day, Sir Edward asserted, was often as much 
concerned with stopping waste and with the 
economic use of materials, as with increasing 


the volume of goods produced by the same 
machinery and the same labour. 

Sir Edward went on to survey the work of 
research organisations in this country, and 
ended his address by saying that probably a 
good deal of trouble in the past had been 
caused by agreements on conditions of working, 
bonus systems, and job evaluation having 
been reached on insufficient and:doubtful data, 
with the result that bad b ins had some- 
times been made by both sides. If that was 
true, he concluded, the only way to avoid it 
was surely to encourage the use of scientific 
techniques and the scientific tools which could 
provide a real quantitative basis for the dis- 
cussion of such things as factory lay-out, work 
adjustments, incentives, schemes and _ tech- 
nical innovations of all kinds. 


British Overseas Trade 

The Board of Trade accounts for 
October, which were published at the end of 
last week, show that the value of United King- 
dom goods exported during the month totalled 
£140,090,750, the second highest figure yet 
recorded, and more than £9,000,000 above the 
September total. October, -like September, 
had twenty-six working days, and in volume 
its exports are provisionally estimated to have 
been 142 per cent of the 1938 average, com- 
pared with 138 per cent in the third quarter 
of this year and 149 per cent in July. 

Machinery exports continued at their high 
rate during October, the quantity being 
38,272 tons, valued at £22,411,656, and exports 
of cars and chassis numbered 18,826 units, 
valued at £4,909,088. There were twenty-five 
new main line locomotives sold overseas during 
the month—compared with a monthly average 
of fifteen in 1938—and, in addition, fifty-seven 
contractors’ and light locomotives were exported. 
Exports of electrical goods and apparatus 
in October were valued at £6,520,834, compared 
with the monthly average of £1,134,284 in 
1938. October exports of iron and steel and 
manufactures thereof were considerably in- 
creased, the total of 197,043 tons being valued 
at £10,151,131. Exports of coal also con- 
tinued their upward trend, the month’s total 
being 1,174,132 tons. 

October imports were valued at £174,532,564, 
a total £5,000,000 above the September figure 
and £800,000 more than in August, but other- 
wise lower than in any month this year, apart 
from February. With the month’s re-exports 
valued at £5,400,714, the visible adverse 
trade balance was reduced to £29,041,100, 
the lowest figure recorded since January, 1947. 


Modification of the Steel Distribution 
Scheme 


The Minister of Supply, Mr. Strauss, 
announced on Monday last a modification of 
the steel distribution scheme, which is designed 
to assist the smaller steel consumers. It 
applies to industrial firms who use and sub- 
authorise less than 25 tons of steel in each 
quarter, and whose total consumption of steel, 
with sub-authorisation, does not include more 
than 10 tons of steel sheets. From January 
1, 1949, firms of this class will need only one 
licence for the whole of their annual require- 
ments, and such licences will be issued by the 
Ministry of Supply Regional Offices for the areas 
in which the individual firms are situated. 

Steel allotted to these firms must be for 
** industrial purposes,” that is, for use in manu- 
facture or for further processing; for use in 
industries such as mining and quarrying, or 
for the maintenance and repair of plant. The 
new scheme does not cover the use of steel 
for building or the repair of buildings, and 
supplies to builders and civil engineering con- 
structors will continue to be the responsibility 
of the Ministry of Works. 

It should be noted that the new arrange- 


ment does not apply to tinplate, terno-plate 
or black-plate steel, for all of which the presen 
allocation system will remain in force. No 
does it apply to central and local governmen 
establishments, schools, hospitals, and _ ingtj. 
tutions, oil companies, builders, constructional) 
and civil engineers, electrical contractors, anq 
firms engaged in the production of iron anq 
steel. Industrial firms affected by this ney 
scheme—it is estimated that there are abou; 
30,000 of them—are asked to fill up a single 
application form and send it at once to the 
Ministry of Supply Regional Controller fo; 
their area. The Regional Controller will! gran; 
authorisations based on an assessment of 
firms’ requirements and the importance of 
their production. 

The Minister of Supply also announced the 
freeing of iron castings from distribution 
control, pointing out that the supply position, 
though not ample, is better than that of steel, 
He explained that a scheme of voluntary con. 
trol has been accepted for the specialised items 
which make up the most vital part of the 
castings industry, and that the remainder of 
iron casting production, which is for the most 
part handled by jobbing foundries, serving 
local needs, is not an appropriate field for 
formal central control. Pig iron and scrap 
required for the production of iron castings 
continue to be controlled, and the export of 
castings as such will also remain subject to 
control. 


Restrictive Practices and the Shipbuilding 
Industry 
In the course of his chairman’s address 
at the recent annual meeting of John I. Thorny. 
croft and Co., Ltd., Sir John Thornycroft said 
that the overhead costs imposed by national 
legislation and trade demarcation regulations 
and restrictions imposed on the use of labour. 
saving equipment continued to increase the 
costs of shipbuilding and repairing. Unless 
that fact was quickly appreciated by ship. 
yard workers, Sir John foresaw that British 
shipowners would be looking abroad for their 
new ships and maintenance work, and foreign 
owners would not place contracts in this 
country. 

To combine successfully intermittent repair 
work with new construction necessitated, Sir 
John claimed, a new outlook from the trade 
unions and the different trades within the 
same union. He said that the position now in 
the port of Southampton was that there were 
bound to be rapid changes in the balance of 
work available for different trades. The appren- 
ticeship of the boilermakers’ union covered 
training in all branches of their trade, and if 
they were freely available for transfer, there 
would not be the anomalous position which 
arose when platers, riveters, and caulkers 
might be surplus and welders not available. 
It would contribute materially to the efficiency 
of the yard, Sir John suggested, and great 
benefits would accrue not only to the men, 
but also to their company and to the nation, 
in enabling work to be done more quickly 
with an overall limited labour force. 

It must be realised, Sir John continued, 
that this country was no longer a creditor 
nation, and provided everybody was prepared 
to give a full day’s work for fair pay, the old 
bogy of unemployment need not be a possibility. 
The present Government, Sir John observed, 
had publicly stated that its policy was to be 
one of ensuring full employment, and _ he 
strongly urged that there should be a general 
overhaul of all the pre-war demarcation regu- 
lations and restrictive practices. He thought 
that genuine attempts had been made in some 
instances by trade union leaders to co-operate 
in that way, but, unfortunately, they had 
been unable to carry all the rank and file with 
them. 
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Nov. 26, 1948 


French Engineering News 
(From our French Correspondent) 


Gradually miners are returning to work, 
sithough the Pas-de-Calais is still far behind. 
In the Loire, many pits have yet to be restored 
jo order and engineers have had to close them. 
Tubs have been thrown down shafts, machinery 
has been damaged and several pits are flooded. 

ineers do not yet know how long it will 
take to remedy the situation. Fire damp has 
accumulated in some mines, and lack of main- 
tenance has caused props to give way. Setting 
matters to rights may prove a long and hazar- 
dous business. 
* * * 


The situation in the foundry industry is 
relatively favourable, according to information 
given recently at the French Foundrymen’s 
General Syndicate. Tonnage for the first half 
of 1948 is estimated at 550,000 tons. The 
industry has been fortunate in that purchase of 
iron is no longer controlled and a steady scrap 
jron inarket is expected to follow. Improve- 
nent is also expected in the aluminium position, 
and coke tonnage is very satisfactory. Shortage 
of foreign exchange still makes the copper 
position difficult, but some improvement is 
expected to follow application of the Marshall 
Plan. Until the continuous rolling mills at 
Denain-Anzin start working in 1950, sheet 
metal will continue to be retioned owing to the 
enormous demand. 

* * * 


There have been remarkable changes in 
mining equipment in the Nord and Pas-de- 
Calais since 1938, and considerable efforts are 
being made to improve it further by 1951. In 
1938 there were 357 conveyors ; there are now 
850 and there will be 1400 in 1951. It is hoped 
to have fifty ‘‘ duckbills” in 1951; at the 
moment there are two. Although the basin 
has many 600-litre tubs, future orders are for 
3000-litre tubs. Locomotives of different types 
now number 857, compared with 494 in 1938 
and 1000 planned for 1951. The use of elec- 
tricity at the mine face is to be developed in 
the future. Present compressor power installed 
is equivalent to 250,000kW. Electric power 
in 1938 was only 2000kW, is now about 
4000kVA and will be 30,000kW in 1951. Sub- 
stitution of electricity for compressed air will, 
it is hoped, economise in the use of power, and 
will increase the power available at the coal face. 

* * * 


Lifting of restrictions on cement caused some 
interruption of supplies to non-priority users, 
particularly in the west, which is not a produc- 
tion area, although cement was available in large 
quantities in the east. The situation is now 
clear, however, and resources seem to cover all 
needs, amounting to 1,600,000 tons a quarter 
against 900,000 tons in 1938. 


* > * 


According to the Minister of Transport 
and Public Works, railway rolling stock pur- 
chased abroad since the liberation includes 
1340 steam locomotives with tenders, 100 
diesel-electric locomotives, 55,120 goods trucks, 
and 400 covered goods vans. Most of this 
material was bought from the United States. 
The §8.N.C.F. is now awaiting delivery of 
7870 trucks, of which 2500 will come from the 
United States, and 400 covered goods trucks. 

* * * 


Monsieur Robert Lacoste, Minister of Com- 

merce and Industry, believes that provided 
consumers do not exceed their allocations and 
hydro-electric generation continues to improve, 
it may be possible to lift electricity restrictions 
in December. Daily average consumption in 
November, 1948, was 38,000,000kWh thermal 
electricity and 32,000,000kWh hydraulic, com- 
pared with 47,000,000kWh thermal and 
22,000,000kWh hydraulic in November, 1947. 
Stocks of coal held by Electricité de France 
at the beginning of the strikes amounted to 
445.000 tons and are now 330,000 tons. 
_ Nationalisation of electricity is proceeding 
i Algeria, where certain networks and plants 
owned by private companies have been trans- 
ferred to Electricité d’Algérie. 
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Notes and Memoranda 


Rail and Road 


British Transport Recerprs.—The British 
Transport Commission reports thatin the four weeks 
ended October 31st traffic receipts on British 
Railways totalled £25,161,000, compared with 
£25,879,000 in the corresponding period of 1947. 
London Transport receipts in the October a 
amounted to £4,488,000, as against £4,228, in 
the comparable period of 1947. In studying the 
comparisons, the increased rates and charges which 
came into operation on October 1, 1947, should be 
borne in mind. 


Evurope’s DAMAGED Rone Stock.—The Inland 
Transport Committee of the United Nations 
Economie Commission for Europe considered, at a 
recent meeting in Geneva, matters relating to the 
repatriation of heavily damaged rolling stock. It 
was reported that in various parts of Europe there 
were stocks of heavily damaged freight wagons and 
passenger coaches, the repair of which was of no 
interest to the country holding such stock, and 
which, in the absence of repatriation to the country 
of origin, was running the risk of being definitely 
lost to everyone. The Committee urged that such 
rolling stock should be repatriated “ without 
compensation.” With one exception, the repre- 
sentatives of all the countries participating in the 
meeting agreed that passage, free of charge, should 
be granted to unserviceable wagons in transit over 
their railways. 


Air and Water 


New British Inpia Livers NaMep.—The two 
15,000-ton liners for the British India Company’s 
United Kingdom to East Africa service, which are 
being built at Barclay, Curle and Co.’s yard on the 
Clyde, are to be named “‘ Kenya ” and “ Karatina.” 
The names are appropriate, since both are of East 
African origin. 


GOTHENBURG MopEL TanKk.—The annual report 
of the Swedish State Shipbuilding Experimental 
Tank at Gothenburg says that the expansion of its 
work, which has been noticeable in recent years, 
has been continued. During the year 1947-48, 
77 per cent of the work done at the Tank was for 
Swedish clients, the remainder being for Denmark, 
Finland, Norway and the United Kingdom. The 
number of ship models tested had reached 324 by 
the end of the year, the majority of them repre- 
senting cargo liners or passenger and cargo liners. 
In addition, three sailing yachts, three motor yachts, 
one submarine, one tug, and three deep-sea fishing- 
boats were tested. In many cases, it is stated, the 
tests resulted in improvements upon the original 
hull and propeller shapes. 


Miscellanea 
THe Late Mr. W. O. J. Urry.—We have 
learned with regret of the sudden death, on Novem- 
ber 10th, of Mr. W. O. J. Urry, director and secre- 
tary of Heenan and Froude, Ltd., Worcester. 


Honour ror British Crvit ENGINEERS.—The 
French Government has conferred the Legion of 
Honour on Sir William Halcrow and Mr. W. J. E. 
Binnie, Past-Presidents of the Institution of Civil 
Engineers. 

InsTITUTION oF Gas ENGrInEERS.—The eighty- 
sixth annual general meeting of the Institution of 
Gas Engineers will be held in London on Monday 
and Tuesday, June 13 and 14, 1949. Immediately 
after the meeting, on June 15, 16 and 17, 1949, the 
fourth conference of the International Gas Union 
is to take place in London. 


E.ectriciry ConsuMPTION Economirs.—Among 
the successful measures taken to reduce peak 
demands at Dunlop’s Speke factory is load spreading 
which has brought the night load to within 80 per 
cent of the day load. A diesel engine driven air 
compressor has been installed in the factory’s 
power-house to allow one of the motor-driven com- 
pressors to be switched off, with a reduction of 
200kW in the external load. It is stated that the 
company’s own | aqanie my plant at.Speke reduces 
the demand on the public supply by 15 per cent. 

INSTITUTE OF Economic ENGINEERING AWARDS. 
—The Institute of Economic Engineering prop:ses 
to make annual awards to members submitting 
papers judged to be the most valuable contributions 
to the study of problems involved in the planning 
and control of industrial production. Special 
additional awards will be made to contributors 
from the Institute’s student grades. Details con- 
cerning these awards may be obtained from the 


Hon. General Secretary, at 28, Victoria Street, 
London, 8.W.1. 


StanDAakD SAND FOR DETERMINING THE AGGLUTI- 
NATING VALUE oF CoaL.—A new batch, the second 
to be —— of standard sand for the determina- 
tion of the agglutinating value of coal according to 
British Standard Specification No. 705 is now avail- 
able. It has been prepared by the Fuel Research 
Station, D.S.I.R. The sand will be supplied in 
7 Ib tins, costing £1 3s. (post free in the United 
Kingdom). Applications should be addressed to the 
Director, Fuel Research Station, Blackwell Lane, 
Greenwich, London, 8.E.10. 

ASLIB ConFERENCE In NEWcASTLE.—A one-day 
conference organised by the Northern Branch of 
ASLIB is to be held on Tuesday, December 7th, at 
Neville Hall, Westgate Road, Newcastle-upon-Tyne, 
beginning at 10 a.m. The papers to be presented 
for discussion are as follows :—‘‘ Intelligence— 
Some Fundamental Principles,” by Dr. V. E. 


Parke; ‘ Industrial, Technical and Commercial 
Information—the Contribution of the Public 
Library,” by Mr. E. Austin Hinton; ‘“‘Sym- 


posium on Information Service—the Contribution 
of the Public Library,” by Mr. R. O. MacKenna ; 
*‘ The Professional Society’s Contribution,” by Mr. 
T. S. Nicol; ‘Inter-Library Co-operation,” by 
Miss J. Scurfield ; and “‘ The Work of ASLIB,” by 
Miss E. M. R. Ditmas. 

INTERNATIONAL SCIENTIFIC Firm CoNGRESS.— 
The International Scientific Film Congress, organised 
by the Scientific Film Association of Great Britain 
with the assistance of the British Film Institute, has 
recently been concluded in London. Delegates and 
observers from twenty-five countries and Unesco 
were present. Among the subjects discussed by the 
Congress were the establishment of an international 
data card for compiling a master index of scientific 
films available throughout the world, and the formu- 
lation of methods of appraisal of those films; the 
joint production, by @ number of countries, of films 
of common interest ; the exchange and distribution 
on the widest scale of scientific films, and the 
customs regulations affecting such exchange; the 
setting up of a Scientific Film Reference Library ; 
and the exchange of information between nations 
by means of @ regular journal. 

REPLANNING THE City or Lonpon.—The Minister 
of Town and Country Planning has written to the 
Common Council of the City of London, stating that 
he proposes to make an Order declaring about 230 
acres of land in the City to be subject to compulsory 
purchase for the purpose of dealing with war 
damage. The City Corporation applied to the 
Minister for an Order to be made in respect of 272 
acres. Among the areas included in the application 
which it is now proposed to exclude are the follow- 
ing :—The rail approaches to Holborn Viaduct, 
Cannon Street and Fenchurch Street stations ; 
portions of the Inner Circle Railway ; a number of 
City churches; the land between Aldgate High 
Street, Minories and the City boundary; the land 
between Queen Street Place, Upper Thames Street, 
Queen Hithe Dock and the river; and an area on 
both sides of Holborn Viaduct between Holborn 
Circus and Farringdon Street. 





Contracts 


Hopkinson Etectric Company, Ltd., Birch- 
grove, Cardiff, has received an order for 165 electric 
motors, ing from 1} h.p. to 15 h.p., for service 
in @ new textile mill now being constructed in 
Buenos Aires for Ezra and Moises Tobal. 





Catalogues 

Nortons (Trvrpauz), Ltd., Tipton, Stafis—Booklet 
dealing with coal-washing equipment. 

Mavor anD Coutson, Ltd., Bridgeton, Glasgow, S.E. 
—Booklet No. 52/48, ‘‘ Conveyors at Work.” 

Stmon-Carves, Ltd., Cheadle Heath, Stockport.— 
Folder dealing with electrostatic precipitation. 

Tuos. W. Wagp, Ltd., Albion Works, Sheffield.— 
Publication entitled ‘‘ Low Moor Wrought Iron.” 

Ruruvrstat, Ltd., 12-13, Astor House, Aldwych, 
W.C.2.—Document photo-copying service price list. 

Wrttmort Trucss, Ltd., Scotts Green, Dudley, Worcs. 
—Illustrated folder describing Tuglift mobile pallets. 

Turpine Gears, Ltd., Cheadle Heath, Stockport.— 
Catalogue describing double-helical and other gears. 

CrossLEY Morors, Ltd., Errwood Park, Stockport.— 
Booklet dealing with Crossley double-deck omnibus. 

Carter anv Co. (NELSON), Ltd., William Street, 
Nelson, Lancs.—List No. 57, “‘ Electric Unit Heaters.” 

WELLINcTON TuBE Works, Ltd., Great Bridge, 
Tipton, Staffs.—Standard price list of tubes and fittings. 

F. J. Epwarps, Ltd., 359-361, Euston Road, N.W.1. 
—Folder of ‘‘ Besco ” punching and shearing machines. 

Hersert Wippowson AND Sons, Ltd., Canal Street 
Works, Nottingham.—Catalogue of used machine tools. 
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Forthcoming ee 


Secretaries of I » desirous of 
having notices of meetings inserted in thes "column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Munday of the preceeding 
the meetings. In all cases the TIME and PLACE at which 
the meetiny is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 

Wed., Dec. lst-—N.E. Lonpon Branch: Mawneys 
Arms, Mawneys Road, Romford. ‘‘ Colour Vision,” 
H. W. Windebank. 8 p.m——Yorx Branca: 
Royal Station Hotel, York. “Industrial Lighting,” 
C. C. Veitch. 7.30 p.m. 

Thurs., Dec. 2nd.—S. Lonpon Brannon: Café Royal, 
North End, Croydon. ‘‘ Problems of Installation in 
Blocks of Flats,” A. A. Cheyne. 8 p.m. 

Mon., Dec. 6th.—Su=¥FFIELD Branco: Royal Victoria 
Hotel, Sheffield. ‘Utilisation of Light,” J. A. 
Whittaker. 7.30 p.m. 

Tues., Dec. 7th—S.E. Lonpon Brancu: Castle Hotel, 
High Street, Eltham. ‘Competition Papers Night,” 
8 p.m. W. Lonpon Branco: Hammersmith 
Town Hall, King Street, Hammersmith. ‘‘ Time and 
Motion Study in the Electrical Industry.” 7.30 p.m. 

Derby Society of Engineers 

Mon., Nov. 29th.—School of Arts, Green Lane, Derby. 
“Wood : Its Uses in Railway Carriages and Wagons,” 
R. I. Latham. 7.15 p.m. 

Engineers Guild 

Wed., Dec. ist.—Caxton Hall, Westminster, S.W.1. 
First Meetingof the newly formed Metropolitan 
Branch. 6 p.m. 

Hull Chemical and Engineering Society 

Mon., Dec. 6th.—Royal Station Hotel, Hull. Joint 
Meeting with Oil and Colour Chemists Association. 
“Pumps and Pumping,” C. N. Hillier. 6.30 p.m. 

Incorporated Plant Engineers 

lst.—Royal Society of Arts, John Adam 

“Fuel Efficiency,” H. A. 


titutions, Societi 





Wed., Dec. 
Street, —— W.C.2. 


Haines m. 

Fri., Dec. 0 te Rattner BRANCH : 
Tem le Street, Birmingh * Mech 
ling,” J. E. Griffiths. 7.30 p.m. 
Brancu: Golden Lion Hotel, Blackburn. 
nical Leathers,” A. C. Smith. 7 p.m. 

Tues., Dec. 7th.—Grand Hotel, Cardiff. 
Industry,” K. Marwood. 7.30 p.m. 


Institute of British Foundrymen 
4th—WaLes AND MonmMovuTH BRANCH : 
“Castings Inspection,” 


Imperial Hotel, 
ical Hand- 
BLACKBURN 
“ Tech- 





** Electronics in 


Sat., Dec. 
Engineers Institute, Cardiff. 
Howard Williams. 6 p.m. 


Institute of Fuel 

Tues., Dec. 7th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, 8.W.1. ‘‘The 
Solidification of Petrol and the Production of Low- 
Density Materials by an Emulsion Process,” L. R. B. 
Shackleton. 2.30 p.m. 

Institute of Metals 

Tues., Nov. 30th.—S. Watzs Locat Secrion: Uni- 
versity College, Singleton Park, Swansea. ‘‘ Observa. 
tions on White Metals for Bearings,” H. O'Neill. 
6.30 p.m. 

Thurs., Dec. 2nd—BirmineHam Locat SEcTION: 
James Watt Memorial Institute, Great Charles Street, 
Birmingham. “The Treatment and Properties of 
Springs,’’ B. Coates. 6.30 p.m. 


Institute of Transport 

To-day, Nov. yap ne po anp §Srv- 
DENT Soctety : City T: rt Offices, Nottingham. 
** Colour Light Signalling,” "¢. Eggleston 7 p.m. 

Institution of Chemical stl 

Tues., Dec. ith.—Geological Society, Burlington House, 
Piccadilly, W.1. “‘ Radiation Hazards and their Con- 
trol,” E. F. Edson. 5.30 p.m. 

Institution of Civil Engineers 

To-day, Nov. 26th.— YORKSHIRE AssOCIATION: Royal 
Victoria Station Hotel, Sheffield. “‘ Economic Survey 
as Applied to Civil Engineering,” W. E. de Courcy 
Hamilton. ; 

Tues., Nov. s0ch.—Great George Street, Westminster, 
8.W.1. ‘“ The Co-ordination of Horizontal and Vertical 
Alignment for Roads,” W. H. Spencer. 5.30 p.m. 

Thurs., Dec. 2nd.—N.W. AssociaTIon : nS 
Club, Albert Square, Manchester, 2. ‘‘ Recent Legis- 
lation and the Engineer,” D. F. Offord. 6.30 p.m. 

Tues., Dec. Tth—Great George Street, Westminster, 
8.W.1. “Renewal of Ballast and Track by Mecha- 
nical Means in Polhill Tunnel,’ A. H. Cantrell. ‘‘ The 
Use and Maintenance of Civil Engineering Plant in 
Railway Works,” A. G. Ticehurst. 5.30 p.m 
NEWCASTLE-UPON-TYNE AND DISTRICT ASSOCIATION : 
N. of England Institute of Mining and Mechanical 
Engineers, Westgate Road, Newcastle-upon-Tyne. 
** Hydrographical Survey,” D. H. Fryer. 6.15 p.m. 

——S. Wales AND MONMOUTHSHIRE ASSOCIATION : 
S. Wales Institute of Engineers, Park Place, Cardiff. 
“Stress Analysis with Wire Strain Gauges,” W. E. J. 
Farvis and J. 8. Caswell. 6 p.m. 

Institution of Electrical Engineers 

Sai., Nov. 27th.—Lonpvon Stupents’ Section: Visit to 
Arthur Guinness, Son and Co., Ltd., Park Royal, 
N.W.10. 10.30 a.m. 

Mon., Nov. 29th.—N.E. Centre: King’s hc so oe 
eastle-upon-Tyne. “ Grid Metering Survey,” F: Byrn 
6.15 p.m. 

Tues., Nov. 30th.—N. Mrptanp CENTRE : 
Electricity Board, 1, Whitehall Road, 

* Load Despatching and the Reasons for it, with 
sem reference to the British Grid System,” "A R. 

ooper. 6.30 p.m. 


Yorkshire 
A. 
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Wed., Dec. 1st.—Ranpio Section: Savoy Place, Victoria 
Embankment, W.C.2. ‘“ Fixed Resistors for Use in 
Communication E Semen. With te reference to 
‘High Stability’ Coursey. 5. ond 
p.m. LONDON Gruden’ Gaamers isit 
Sperry Gyroscope Company, Ltd., Brentford. 

1 

Thare., Dec. 2nd.—Ordin Meeting, Savoy Place, 
Victoria Embankment, Wo. “* Magnetic = age 
fiers,” A. G. Milnes. “The Theory and Design 
Magnetic Amplifiers," H. M. Gale and P. D. Aiko, 
5.30 

Mon., Dew 6th.—S. Miptanp CenTRE: James Watt 
Memorial Institute, Great Charles Street, Birmingham. 
“Some Projects Favourable to Direct Current Trans- 
mission and the Role of the British Electrical Industry 
in Relation Thereto,” F. J. Erroll and the Lord 
Forrester. 6 p.m. 


2.30 


Tues., Dec. 7Tth—Savoy Place, Victoria Embankment, 
“The Pee ‘of the Recurrent Surge 
“yg? of —— Phenomena in 


w. C. 2. 
Oscillograph to : 
Transformers,” E. L. White W. Nethercot. 
“An Oscillograph for Automatic Recordin 
turbances on Electric Supply Systems,” 
Atkins. 5.30 p.m. 


Institution of Engineering Draughtsren and Designers 
Tues., Dec. 7th.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. “‘ Modern Design in Timber.” 


7 p.m. 
Institution of Engineering Inspection 

Thurs., Dec. 2nd.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. “Railway Services, al 
th 8 and Control,” J. G. Boustead. . 

Fri., Dec. 3rd.—Bramivcuam Brancu: Cha‘ Geecn, 
Church Street, Great Charles Street, eae oi 
Social Evening. 7.30 p.m. 

Tues., Dec. 7th—Bristot Brancn: Grand Hotel, 
Broad Street, Bristol. General Meeting. 7.30 p.m. 
——COovENTRY BRANCH: Tech. College, ae 
“*Modern Measuring and I Equip 
Clark. 7.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 

Tues., Nov. 30th.—39, Elmbank Crescent, Glasgow. 
= Recent Research in Caustic Cracking in Boilers,” 
C.D. Weir. 6.30p.m. 


Institution of Heating and Ventilating Engineers 
Tues., Nov. 30th.—Scortish Brancu: Engineering 
Centre, 351, Sauchiehall Street, Glasgow, C.3. “‘ Some 

Notes on Air Conditioning,” D. W. Torry. 7.30 p.m. 
Wed., Dec. lst—E. Mtiptanps Branco : Gas Showrooms, 

Parliament Street, Nottingham. “Electrostatic 

Filtration,” F. Wright. 6.30 p.m. 

Institution of Mechanical Engineers 
To-day, Nov. 26th.—Storey’s Gate, St. James’s Park, 

S.W.1. Discussion on “ Modernisation of a Coal- 

Disch g Depot,” G. T. Shoosmith. he m. 

Sat., Nov. 27th.—YorxKsHIRE GRADUATES’ 
Visit to John Fowler and iameae (Leeds), 

Ltd., Hunslet Road, Leeds. 2.30 p.m. 

Fri., Dec. 3rd.—Storey’s Gate, St. _ eee Park, 8.W.1. 

“Control of Production,” 8. W. Lister. 6 p.m.—— 
GrapvuaTEs’ SECTION : 8.W.3. 


of Dis- 
J. 


fe Se 





Chelsea Town Hall, 
Joint Dance with Students’ Sections of the Institution 
of Civil Engineers and the Institution of Electrical 


Engineers. 7.30 p.m. to 11.30 p.m. 
Mon., Dec. Gth._NE. “ey Reville Hall, Westgate 
“Corrosion of Heating 


Road, Newcastle-u 
Surfaces in Boiler ong Further Studies in Deposit 
Formation,” J. R. Rylands and J. R. Jenkinson. 
6 p.m. 
Institution of Post Office Electrical Engineers 
Mon., Dec. 6th.—Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2. ‘The 
Cables of the Inland Long-Distance "Telecommunica- 
tions Network and Their Maintenance,” H. C. 8. 
Hayes and E. D. Latimer. 5 p.m. 


Institution of Production Engineers 
Mon., Nov. 29th.—N.E. Szotion : Neville Hall, Westgate 
Road, Newcastle-upon “The Education of the 


-Tyne. 
Engineer,” r,’ T.B. Worth. 6.30 
Wed., Dec. lst.—LivERPoot SECTION : ed cell Hotel, 


l. Informal Discussion Evening. 7.15 p.m 
OTTINGHAM SEcTION: Victoria Station Hotel, 
ay eT “Internal Transport,” 7 p.m. 
Fri., Dec. 3rd.—W. WALES SuB-Szor1on: Metal Box 
pte tg Neath. “*Can-Making Machinery,” R. R. 
M. Quarry. 7.30 p.m. 

Tues., Dec. 7th. WOLVERHAMPTON GRADUATE SECTION : 
Willenhall Evening Institute, Wolverhampton. “ Elec- 
tronics in Industry,” 8. Jefferson. 7.15 p.m.—— 
Coventry GrapvuaTE Section : Tech. College, Coven- 
try. ‘Production of Aluminium Houses,” T. E. 
Marriott. 7.15 p.m. 

; Institution of Sanitary Engineers 

Tues., Dec. 7th.—Sessional Meeting : Caxton Hall, 
Westminster, 8.W.1. ‘“‘ Building Drainage,” F. L. 
Barrow. 6 p.m. 

Institution of Structural Engineers 

To-day, Nov. 26th.—MipLanp Counties Branou : James 

Watt Memorial Institute, Great Charles Street, Bir- 
am. “Two Unusual Forms of Reinforced Con- 
crete Construction,” M. Adler and A. T. Clarke. 6 p.m. 

Institution of Works Managers 

lst—LzrEps Branco: Great Northern 

“ Production Planning,” D. G. 


Wed., Dec. 
Station Hotel, Leeds. 
Petrie. 7 p.m. 

Junior Institution of Engineers 

To-day, Nov. 26th.—39, Victoria Street, 8.W.1l, “A 
Treatise on Air Filtration,” M. R.G. Morton. 6.30 p.m. 

Wed., Dec. 1st.—Mrptanp Srocrion: James att 
Memorial Institute, Great Charles Street, Birmingham. 
‘* A Survey of Commercial bbe Light Alloys and 
Some Engineering Applications. A. Wainwright. 
7 p.m. 


Nov. 26, 1948 


Fri., Dec. 3rd.—39, Victoria Street, 8.W.1. Film . 
“How to Weld Aluminium,” introdueed by D.6.q 
Lees. 6.30 p.m. 
Mon., Dec. 6th.—N.W. Section : Manchester Geo phi. 
cal. Society, 16, St. Mary's Parsonage, _— ester, 
* Plastics in Engineering,” E. Jones. 7 p.m 


Manchester Association of Engineers 
Fri., Dee. 3rd. Engineers’ Club. Albert Square, Man, 
chester. “The Gas Turbine for Industrial Power,” 
R. G. Voysey. 6.45 p.m. 


North-East Coast Institution of Engineers and Sh. builders 

To-day, Nov. 26th.—Mining Institute, Neweas le. 
Tyne. Annual ro. meeting. “Ship § ructural 
Members, Part IV,” C. J.G. Jensen. 6.15 p.m. 

Wed., Dec. \st.—Srupent SEcTION : Ibe 
Newcastle-upon-Tyne. “The Port of Mel! % 
G. G. 8. Mott. 6.45 p.m. Be. 


Royal Aeronautical Society 
Thurs., Dec, 2nd.—Institution of Civil Engineors, Greg 
George Street, S.W.1. ‘“‘ Problems in the Develop. 
ment of a New Aeroplane,” G. R. Edwards. 6 p.m, 


Society of Engineers 
Mon., Dec. 6th. -—Geological Society, Burlington House, 
Piccadilly, W.1. “Aluminium as a Structural Mg. 
terial with evens Reference to Light: Triar culated 
Structures,” C. Marsh. 5.30 p.m. 


Mirh yo Locomotive Society 
To-day, Nov., 26th.—Imperial ae inotlane Stree at, — 
mingham. “‘ Recent L tiv 
Nock. 7.30 p.m. 
Thurs., Dec. 2nd.—32, Russell Road, ‘ik ol W.14, 
“The Beatties of Nine Elms,” c. Hamilton Ellis, 
7 p.m. 











Personal and Business 


Mr. A. T. GrirrirH has been appointed Principal 
Surveyor for Italy of Lloyd’s Register of Shipping. 

CouvparR Transport (N/C), Ltd., states that its 
address is now Post Office Chambers, St. Nicholas 
Street, Newcastle-upon-Tyne, 1 

Mr. F. H. Moruey has been appointed Principal 
Surveyor for Tonnage at the Ministry of Transport 
in succession to Mr. G. W. Morgan, who is retiring. 

Mr. W. D. JEwett, export manager of Dominion 
Bridge Company, Ltd., Montreal, has been elected 
President of the Canadian Exporters’ Association. 

Joun 8. Youne anv Co., Ltd., announces that its 
offices, showrooms and warehouse have been moved 
to 257-261, Eglinton Street, Glasgow (telephone, 
South 2651). 

METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Ltd., announces that Mr. H. Annis has been 
appointed chief inspector in succession to the late 
Mr. A. J. Simpson. 

Masor-GENERAL A. M. Craic, C.B., has been 
appointed a director of Air Surveys Company, Ltd, 
and Aerographic Surveys, Ltd., subsidiaries of the 
Fairey Aviation Company, Ltd. 

Vacuum Om Company, Ltd., states that Mr. 
R. E. Marks has been appointed manager of its 
Government railway and overseas department at 
Caxton House, Westminster, S.W.1. 

Mr. G. M. Wricut, M.1.E.E., engineer-in-chief 
of Marconi’s Wireless Telegraph Company, Litd., 
has been appointed to the Radio Research Board of 
the Department of Scientific and Industrial 
Research. 

Tue Sours-West ScortanD ELEctTrRiciTy Boarp 
announces the following appointments :—Mr. A. P. 
MacKim, A.M.I.E.E., becomes Technical Engineer 
on the Headquarters Staff of the Chief Engineer; 
Mr. J. S. Heiton is appointed Purchasing Officer at 
Area Headquarters. 

Hiex Duty Attoys, Ltd., announces the appoint- 
ment of Mr. A. J. Caterer as sales representative for 
Scotland, Northern Ireland, Northumberland, Cum- 
berland and Durham. He will operate from the 
company’s branch office at Winscales, Workington 
(telephone, Workington 581). 

Davip Brown anv Sons (HUDDERSFIELD), Ltd., 
states that its Bristol office will in future cover only 
the south-western counties, responsibility for the 
South Wales area having been transferred to the 
office at Prudential Buildings, Colmore Row, Bir- 
mingham (telephone, Colmore 4288). 

E. H. Jones (MacutneE Toots), Ltd., states that 
it continues to act as sole export distributor for 
Sigma measuring instruments and sole home and 
export agent for the Sigma milling and drilling 
machine. As stated in this column Jast week, the 
selling rights of Sigma instruments in the home 
market are to be transferred on January Ist to 
Alfred Herbert, Ltd. 

AssociaTeD Leap MANUFACTURERS, Ltd., is the 
title of a new company which will KE ye from 
January 1, 1949, the businesses of A Becks and 
Co., Ltd., The Cookson Lead and Antimony Com- 

Y> Ltd., The Librex Lead Company, Ltd., Locke, 

caster and W. W. and R. Johnson and Sons, 
Ltd., The London Lead Oxide Company, Ltd. 
The Oidas Metals Company, Ltd., and Walkers, 
Parker and Co., Ltd. The address of the new com- 
pany is Ibex House, Minories, London, E.C.3. 
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THE ENGINEER 


A Seven-Day Journal 


Mechanisation in United Kingdom 
Ports 

Ir is announced that the Minister of Trans- 

rt, Mr. Alfred Barnes, has set up’a small 
working party to investigate the possibilities 
of increased mechanisation in United King- 
dom ports, with special attention to the hand- 
ling of timber imports. It may be recalled 
that this important aspect of port facilities 
was already extensively dealt with in the report 
of @ previous working party, set up by the 
Minister to assist in improving the turn- 
round of ships. That report recommended a 
comprehensive review of mechanisation pos- 
sibilities in home ports and a study of mecha- 
nisation practices in foreign ports. The new 
working party will have its meeting at an early 
date. It is composed as follows: chairman, 
Mr. P. E. Milbourn, Adviser on Shipping in 
Port to the Minister of Transport ; the secre- 
tary of the working party will be Mr, C. 8. C. 
Bridge, of the Ministry ; other members are 
Mr.C. H. Nicholson, A.M.I.Mech.E., A.M.L.E.E., 
Docks Machinery Engineer, North-Eastern and 
Eastern Regions, the Railway Executive ; 
Mr. G. A. G. Ansell, Assistant Dock Super- 
intendent, Surrey Commercial Docks, Port of 
London Authority; Mr. D. W. James, of 
Seruttons, Ltd., Liverpool; Mr. A. Bird, 
Transport and General Workers’ Union, Lon- 
don, and Captain J.S. Monro, of Clan Line 
Steamers, Ltd., London. 


Imperial College Vacation Work 
heme 


Tue fourteenth annual report of the Imperial 
College Union’s vacation work scheme has now 
been presented to the Governors of the Imperial 
College of Science and Technology, and relates 
to the year ended October 31, 1948. It records 
that the scheme has continued to attract a 
large proportion of students from the Royal 
College of Science, the Royal School of Mines, 
and the City and Guilds (Engineering) College. 
During 1948, the report states, there have been 
591 students from the three colleges, together 
with eleven pre-entry students, twenty-seven 
from other colleges, and 200 overseas students, 
participating in the scheme, a total of 829 
registrations, compared with 705 in 1947. 
The increase, it is suggested, has been accounted 
for chiefly by the growing number of overseas 
students. As part of the vacation work scheme, 
twenty-nine students from the Imperial Col- 
lege paid a visit to Sweden last year for the 
purpose of making an intensive study of indus- 
try in that country, and in return, during the 
Easter vacation of 1948, a party of chemical 
engineering students from Stockholm Tech- 
nical High School visited works in this country. 
The report also makes reference to the estab- 
lishment, early this year, of the International 
Association for the. Exchange of Students for 
Technical Experience, a step which, it is stated, 
has met with general approval. Ten countries 
are co-operating in the work of the Association, 
and in each of them central organisations 
have been set up to control the interchange of 
students. It may be added that the Governors 
of the Imperial College have decided that in 
1949 the machinery evolved for the inter- 
change of Imperial College students shall be 
broadened to include undergraduates from 
other universities and university colleges in 
Great Britain. 


Agricultural Machinery Supplies 


A FURTHER indication of the efforts being 
made by British agricultural engineers is 
given in an announcement on agricultural 
machinery supplies for 1949, which was made 
at the end of last week by the Ministry of 
Agriculture. It says that British manufac- 
turers are not only supplying medium powered 
wheeled tractors and the more commonly used 
implements in large quantities, but are also 
supplying crawler tractors, high-power wheeled 
tractors, and combined harvester-threshers, 


all of which used to be imported. Reports of 
the performance of these new British machines 
are generally very good. Any British produced 
wheeled tractor and British produced crawler 
tractor, e.g., the 40 h.p. Fowler-Marshall and 
the 20 h.p. “‘ Bristol,’’ may now be purchased 
without a permit. The British-built Minnea- 
polis-Moline and Marshall combine harvesters 
may also be obtained without permit, but the 
British Massey-Harris and imported combine 
harvesters are still subject to control. About 
agricultural machinery imports in 1949, the 
Ministry’s statement says that, in view of the 
increasing availability -of British machines, 
only a few crawler tractors will come from 
overseas. There will also be relatively small 
imports of high-power wheeled tractors, heavy 
ploughs, drills and binders, the distribution 
of all of which will be controlled. 


Extended Electricity Supplies in 
Argyllshire 


THE North of Scotland Hydro-Electric 
Board has approved plans designed to extend 
supplies of electricity in an area of Argylishire 
stretching from Southend, Mull of Kintyre 
to Inveraray, at the head of Loch Fyne. 
The area has a population of over 15,000 
persons. Southend will be served by an exten- 
sion of the Board’s Campbeltown-Machri- 
hanish network, which is at present supplied 
from an oil engine-driven generating station 
at Campbeltown. This station will be con- 
nected later with the hydro-electric generating 
station of the Glen Lussa project, which is 
situated 4 miles north of Campbeltown. 
The coastal villages and farms on both sides 
of the Kintyre peninsula, between Campbel- 
town and Tarbert, will be supplied by trans- 
mission lines, which are part of the Board’s 
Glen Lussa scheme. The Tarbert-Lochgilp- 
head-Cairnbaan area is at present served by 
the distribution lines erected by the Campbel- 
town and Mid-Argyll Electric Supply Com- 
pany, Ltd., which, we may recall, was acquired 
by the North of Scotland Hydro-Electric 
Board on April 1, 1948. The new scheme for 
the upper part of Loch Fyneside will extend 
the distribution lines from Lochgilphead to 
Lochgair, Minard, Crarae, and Furness, to 
link up with Inveraray. 


The Motor Industry Research 
Association 

Tue third annual report of the Motor Industry 
Research Association, covering the period 
July 1, 1947, to June 30, 1948, has just been 
published. During the past year, it says, it 
has been possible for the first time since the 
Association’s incorporation to plan research 
programmes on a reasonably long-term basis, 
and the Council is able to report good progress 
in this, the second complete year of operation. 
With the potentialities of the present site fully 
taken up, it has been decided to acquire on a 
relatively long-term basis a disused airfield in 
the Midlands, which, in addition to providing 
immediate limited facilities for complete vehicle 
research, development and testing by the 
Association and member firms, will provide 
space for extended laboratories. The present 
membership of the Association is 853, anid: has 
increased by ninety during the year. The 
scheme for the provision of a proving ground 
has had to be indefinitely deferred owing to 
financial outlay. In the report, the research 
programmes, both current and future, are 
briefly outlined and the work done described. 
It includes work on the filtration of lubricating 
oil, copper-lead bearings, the fatigue strength 
of crankshafts, temperatures of exhaust valves 
and cylinder heads, leaded fuels, the design and 
positioning of piston rings, the stiffness of 


vehicle structures, stresses in vehicle structures 


and in wheels, the measurement of noise, gears, 
high-duty oils for high-speed C.I. engines, and 
scale model experiments on vehicles. Extra- 
mural research work includes that on the deep 





drawing of sheet metals, fuel injection in spark- 
ignition engines, piston ring movement, and the 
ventilation of public service vehicles. 


Electrical Equipment of Machine 
Tools 


A NEw Order revoking the Control of Machine 
Tools (Electrical Equipment) (No. 1) Order, 
1941, has been made by the Minister of Supply. 
The 1941 Order was made to prohibit electricity 
supply undertakings from exercising powers 
which might have been used to the detriment 
of industry. Under their own regulations, 
undertakings could have refused to supply 
premises using three-phase squirrel-cage motors, 
not exceeding 30 b.h.p., or three-phase motors 
not exceeding 5 b.h.p., if arranged for direct-to- 
line starting. The new Order is the Control of 
Machine Tools (Electrical Equipment) (No. 4) 
(Revocation) Order, 1948 (S.I. 1948, No. 2568), 
and the revocation became effective on 
November 25th last. To enable this revocation 
to be made without detriment to industry, a 
code of a.c. motor starting practice, agreed by 
all interests concerned, including supply under- 
takings (now absorbed by the B.E.A.), has been 
prepared with the co-operation -of the Ministry 
of Supply. This is published by the British 
Electrical and Allied Manufacturers’ Associa- 
tion under the title of “‘ Alternating Current 
Motors on Public Supply Mains: Starting 
Conditions.” 


The Royal Society 


THE 286th anniversary meeting of the Royal 
Society was held in London on Tuesday last, 
under the presidency of Sir Robert Robinson, 
F.R.S. In the course of his address, Sir Robert 
referred to the work of a committee which had 
been set up to study means whereby adequate 
accommodation for scientific societies might be 
made available. So far, he said, that com- 
mittee had considered only the long-term pro- 
blem, and it was, he thought, a matter for con- 
gratulation that it had been unanimously 
agreed that the establishment of a Science 
Centre would provide the best solution. A 
specific suggestion as to a suitable site for such 
a Centre was now being explored, and, Sir Robert 
added, the proposal would mean willingness 
on the part of the Royal Society, if necessary 
in the general interest, to leave Burlington 
House and to function as the heart of the Science 
Centre located elsewhere. Later in his address 
Sir Robert commented on the report that 
eminent Russian biologists had been con- 
strained to subscribe to interpretations of data 
in the field of genetics which they had hitherto 
rejected or perhaps had thought unworthy of 
serious consideration. The Royal Society, Sir 
Robert continued, regretted that the Academy 
of Sciences of Moscow had broken off its long 
correspondence with it, and he trusted that the 
new conditions would not seriously impede the 
advance of biological science for which such 
qualifications as “‘ Western ”’ were as irrelevant 
as they would be for a multiplication table. 
Whilst expressing no opinion as a body, Sir 
Robert said that the Society should take cognis- 
ance of the occurrence, which might contain 
some lessons ‘“‘at least by way of analogy.’’ 
It might be observed, for example, that 
Governments were not infallible yet must be 
obeyed, which reflection should make scientists 
more than ever alert to preserve intact the 
prized freedom of science in their own domain. 
Actually no direct attack was likely here, arid 
should the unexpected happen, it would 
certainly not be along the lines of compelling 
scientists to espouse some particular theory or 
doctrine. Conceivably, Sir Robert commented, 
it could take the more subtle form of control of 
the character and direction of scientific work. 
He hoped that the Royal Society would take a 
leading part in clarifying ideas on these topics, 
and, particularly, in insisting on the vital role 
which the highest kind of disinterested investiga- 
tion must play in the life of the community. 
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Water Supply of Greater London 


By H. W. DICKINSON, D.Eng., M.I-Mech.E. 
No. XXII—{Continued from page 536, November 26th) 


_ Raw Water Pumpine MacHINERY 


= machinery has, in general, to deal 
with large quantities against small heads 
of 50ft or less. The installed capacity of 
the pumps at the Board’s intakes is néarly 
850 million gallons per day, which compares 
with a mean river water supply rate last 
year of about 250 million gallons per day. 
These figures show in a striking manner the 
reserve which must be provided in this class 
of machinery to enable full advantage to be 
taken of favourable flows while they are 
available in the rivers. 

The machinery is of various types. For 
feeding Queen Mary reservoir there are four 
centrifugal pumps of a total capacity of 
300 million gallons daily driven directly by 
Uniflow steam engines. At Staines steam- 
driven reciprocating pumps are installed. 
At Walton and at Greaves triple-expansion 
steam engines drive centrifugal pumps. 
King George’s reservoir in the Lee Valley 
is fed by five Humphrey pumps, which 
have already been described. The power 
for the raw water pumps at Hampton 
is derived from steam turbines. The 
low-lift pumps at Stoke Newington are 
driven by purchased electric power, as will 
be also those at the projected Ashford 
Common station, but prime-mover-driven 
standby generating plant will be installed. 


FILTERED WATER PUMPING MACHINERY 


Owing to the pressure needed to impel 
the water along the miles of main between 
station and consumer and to deliver it at a 
head sufficient for his requirements whatever 
the elevation of his dwelling or factory, by 
far the greater part of the water horsepower 
put out by the Board’s pumping plant is 
required for forcing filtered water into supply. 
Further, the distribution of the consumers 
is such that some of the water pumped to a 
head sufficient for a part of the population 
has to be repumped for those more remote 
and living on higher ground. In a number of 
cases water after filtration is pumped as 
many as three times. As a result the nature 
and size of the filtered water pumping 
machinery vary greatly. 

Since it is not economic to lay one set of 
mains to carry the water from pumps to 
service reservoirs and a separate set between 
reservoir and consumers, and since the rate 
of consumption is far from steady throughout 
the twenty-four hours, it follows that the 
flow in the mains, and consequently also 
the required pressure, tend to be very 
variable. Great flexibility, therefore, is 
demanded of the individual pumping units. 
At the large stations it is generally possible 
to secure flexibility with economy partly 
by the use of prime movers whose speed is 
variable and partly by running more or fewer 
units as the load demands. At small stations 
each unit must possess the required flexibility. 

Accordingly, filtered water pumping 
machinery is of many kinds. At Hampton, 
Kempton Park, Surbiton and Hammersmith 
steam turbines drive centrifugal pumps 
through gearing and at Walton and Deptford 
similar units are installed for standby 


purposes. ‘ 

The most reeent plant of this type for this 
duty—that at Hampton—has already been 
illustrated by a cross section of the engine- 
house (Fig. 86). There are eight water-tube 


boilers of the four drum type with mechanical 
stokers and the usual accessories, evapora- 
ting 20,000 lb of water per hour each. The 
grate area is 105 square feet. The heating 
surfaces are: Boiler, 5050 square feet ; 
superheater, 1100 square feet; economiser, 
2000 square feet; preheater, 5500 square 
feet ; the working pressure is 325 lb per 
square inch, temperature 650 deg. Fah., and 
superheat 220 deg. Fah. 

The pumping plant consists of: Eight 
impulse-type steam turbines driving through 
gearing centrifugal pumps and d.c. genera- 
tors ; one water turbine driving a centrifugal 
pump or a generator; one electric motor 
driving a centrifugal pump. The total pump- 
ing capacity is 203 million gallons per day 
filtered and 86 million gallons unfiltered 
water. The total generator capacity is 
2700kW. 

Where the horsepower per unit falls short 
of about 1000, the high efficiency under 
varying conditions of load of the reciprocat- 
ing engine and pumps still retains for this 
type the blue riband of coal economy, but 
although these majestic engines are without 
peer also in the matter of reliability, the high 
initial cost of plant and of buildings, and the 
competition of the heavy oil engine, and now 
more particularly of the public electricity 
supply, make their installation in the future 


ely. 

In the past, for the smaller loads, a variety 
of reciprocating steam engines was installed 
and many still remain in service. About the 
time of World War I, however, the heavy 
oil engine with its high thermal efficiency 
began to enter into competition for these 
loads, because it has the great advantage that 
the specific fuel consumption of a small engine 
is not materially greater than that of a large 
one, and, further, because it is not greatly 
affected by reasonable variations in speed 
and load. In many cases, where it was the 
obsolescence of the boiler plant which called 
for action, the heavy oil engine, by avoiding 
the initial cost of new boilers, coupled with 
their upkeep and labour demands, provided 
a preferable alternative. The Board installed 
a large number of heavy-oil-driven pumps ; 
some of the earlier ones were reciprocating, as 
at Cricklewood, Fortis Green and Woodford, 
but most of the later pumps are centrifugal, 
notably at Brixton, Fortis Green, Hornsey, 
Honor Oak and Kew, and also at Hampton. 

The heavy oil engine has the disadvantage 
that its fuel oil and its lubricating oil have 
mainly to be imported, and it was natural 
that with the rapid growth of the public 
electric supply this source of energy, derived 
as it is from home produced fuel and demand- 
ing comparatively little operative labour, 
admirably adapted, too, for the drive through 
electric motors, of centrifugal pumps, 
should compete strongly with the oil engine, 
especially in the case of the smaller stations, 
where attendance costs are a large propor- 
tion of the whole. As a result, the total 
mean water h.p. so driven last year exceeded 
that of oil engine driven h.p. by some 38 
per cent, and is likely to increase rapidly. 
For instance, the projected station at Ash- 
ford Common, involving an estimated mean 
water h.p. of some 5000, is to be driven by 
purchased electric power. Filtered water 
stations in which such pumps are already 
installed, include Lee Bridge, Kew Bridge, 
Hammersmith and Ferry Lane. Stoke 
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Newington also will shortly be drivon elgg. 
trically. At many other stations electrically. 
driven sets assist the main units to nicet thy 
growing load. 

In order that the Board’s service may not 
be liable to interruption in case of failyr 
of the electric supply, every important: stg. 
tion driven by purchased power will ‘ve pro. 
vided with standby plant, generally in th, 
form of oil engine alternators. The Board 
recently purchased from war stock a i:umber 
of heavy oil engines for this purpose. Fyp. 
ther, by running these engines duriiig the 
periods of the electric peak load, a nuasteria] 
saving can be made in maximum demand 
charges. In the case of the Ashford Cv nmon 
station, the power requirements will b> such 
that it is intended to instal oil engine alter. 
nators for peak load relief and combustion 
turbines for standby purposes. A disad. 
vantage of alternating-current electric drive 
is that the moderate speed variation desir. 
able to provide flexibility is not easily attain. 
able. Despite this drawback, however, the 
field of purchased electric power is likely to 
increase. 


WELL AND BoREHOLE PumPIne Sramioys 


The Board has in normal operation forty. 
two stations, deriving their supplies from 
below ground, with an aggregate installed 
water h.p. of about 9000. At most of these 
pumping takes place in two stages, so as to 
allow of chlorination and contact in a low. 
pressure tank at the surface. In the case of 
most of the New River well stations the water 
is delivered at surface level only—there are 
no force pumps. 

Before the advent of electrical driving, 
all well and borehole pumps were of the reci- 
procating bucket type, and a number of 
these, mainly steam-driven, are still in opera- 
tion. Of late years, however, the multi- 
stage vertical-spindle centrifugal pump, itself 
located near the water level but driven 
through shafting by an electric motor at 
the surface, has come into prominence. 
More recently still, the driving motor has 
been made submersible and both motor and 
pump placed below the water-level, thereby 
avoiding the use of shafting and greatly 
increasing the ease of manipulation. Both 
types have, as contrasted with the inter- 
mittent action of the bucket pump, the 
advantage that water can be extracted at 4 
steady rate, and with steady power absorp- 
tion, from a borehole. As the majority of 
well and borehole stations are restricted in 
size, the saving in operative labour possible 
with electrical drive is proportionately 
great, and it is likely that future installations 
will all be of these types. 

The vertical triple-expansion steam engine 
at Deptford, the largest of the Board’s well 
engines, drives a set of triple bucket pumps 
capable of raising 7-2 million gallons daily. 
The buckets are driven by cranks at 120 
degrees so as to give a sensibly steady yield. 
The same engine drives also three sets of 
three-throw ram pumps, which can deliver 
the water from the well and river-derived 
water in addition to three different zones. 
For standby purposes there are three steam 
turbines driving centrifugal surface pumps 
and a water-turbine driving a vertical: 
spindle centrifugal pump in the well. 

At Sundridge, Shortlands and Wansunt, 
heavy oil engines drive through gearing 
centrifugal force-pumps and electric genera 
tors, the power from the latter being used 
for working vertical centrifugal pumps situ- 
ated below ground. At Green Street Greet, 
a heavy oil engine drives both surface and 
underground centrifugal pumps through bevel 
gearing. 

At Orpington, Rammey Marsh, Amwell 
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Hill, Ferry Lane, Streatham and Broxbourne, 
and # number of other stations, motors 
munning on purchased electrical power are 
driving centrifugal borehole pumps, the 
last named being of unique variable speed 
design. At Bexley, Honor Oak and Merton 
Abbey, the power is generated by the Board’s 
diesel-generators, and all important stations 
driven by purchased power are being pro- 
yided with standby prime movers. At 
Coppermills, Hoddesdon and Jewels Wood 
there are submersible pumps and motors, 
and further units of this type are shortly to 
be installed at Wilmington. 

Deptford, referred to above, is a good 
example of the remodelling of an old works 
in order to effect improvements in reliability 
and particularly in working costs. Although 
the circumstances vary very greatly in 
different stations—the largest duties being 
frequently covered by steam turbine-driven 
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ee of housing in the country areas 
in Kent. ater was being from 
wells as far eastward as Wibnington and 
Dartford, and as far southward as Orpington 
and Eynsford, to reservoirs at Eltham and 
Castle Wood, but it was realised that the 
output of these wells would eventually be 
required to supply the population that was 
growing up in their proximity, while the 
inner area would require assistance from 
filtered Thames water pumped from Hampton 
and Walton to the reservoir at Honor Oak, 
whence the water gravitates through a 
24in iron main to Deptford. Normally, the 
quantity taken is 5 million gallons per day, 
but this can be amplified to 12 million gallons 
when required. 

To put the new plan into effect a well 
14ft diameter by 115ft deep was sunk into 
the chalk, and adits 6ft diameter were driven 
from it to the three existing wells already 





FiG. 87—TRIPLE- EXPANSION INVERTED 


plant but many, especially the smaller, by 
the use of purchased electricity, usually with 
heavy oil-driven standby plant—Deptford 
presents many features common to them all. 
It is worth while therefore at this stage to 
draw more particular attention to the 
problems met with there, the only well sta- 
tion of any magnitude. 

It had long been evident that the Boulton 
and Watt engines, already described, were 
beyond further economical service, and 
as the Cornish boilers serving them were 
worn out, it was decided in 1924 to scrap 
them. To take over their duty, which was 
that of raising water 208ft to Woolwich 
Common reservoir, two Worthington triple- 
expansion. engines made in 1900 by James 
Simpson and Co., Pimlico, for the Lambeth 
waterworks, and installed at their Molesey 
station, were transferred to Deptford into a 
new engine-house built for them. The 
cylinders ‘were 12in, 20in and 34in diameter 
working two pumps 12}in diameter with the 
common stroke of 2ft. The combined capacity 
of the pair was 3 to 3} million gallons per 
twenty-four hours. Steam was supplied ~ 
two Lancashire boilers working at 120 lb per 
square inch. 

In 1927 the Board decided, on the recom- 
mendation of Mr. H. E. Stilgoe, chief engineer, 
to take in hand the remodelling of the station. 
Consideration was given to the expected 
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mentioned, distances of 478ft, 340ft and 233ft 
respectively ; this work was carried out by 
the Board’s own staff. To effect the intended 
economy it was part of the plan to do all the 
pumping by a single set of engines—triple- 
expansion inverted, constructed by Hathorn 
Davey and Co. (see Fig. 87). These are of 
special design, as they carry out the following 
duties® per twenty-four hours :—(i) Raise 
7-2 million gallons from the wells ; (ii) pump 
8} million gallons to the 200ft zone; (iii) 
pump 3 million gallons to the 300ft zone, and 
(iv) 1-1 million gallons to the 400f zone. 
The steam cylinders are 23}in, 46in and 70in 
diameter respectively by 5ft stroke; the 
three single-acting low-lift pumps are 22}in 
diameter by 5ft stroke; the three inter- 
mediate single-acting pumps are 18in dia- 
meter by 2ft to 2}ft stroke, and three high- 
lift, single-acting pumps 12in diameter by 
22}in to 25in stroke ; the two variations in 
stroke, which can be made while running, are 
necessitated owing to the varying quantity 
of water required at the two higher zones. 
Further still, if a greater relative quantity 
is required in either of these zones, water 
can be taken from the low-level pumps into 
either of the suctions of the higher zones. 
The well pumps are driven from an extension 
of the crankshaft; the low-lift pumps are 


86 Described in Hngineering, Vol. 153, 1932, pages 617, 
679, 688. 
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directly beiow the steam cylinders and for the 
intermediate and high-lift pumps an arrange- 
ment of beams and links worked from the 
main engine crosshead is employed. The 
pump h.p. is 794 and the consumption of 
steam is 9-8 lb per water horsepower. 

Steam at 250lb pressure is supplied by 
four water-tube boilers, equipped with chain- 
grate stokers, superheaters, economisers and 
pre-heaters supplied by John Thompson 
Water-Tube Boilers, Ltd. Coal is delivered 
to, and ashes removed from, the station by 
lorry. 

The reserve plant consists of three impulse 
steam. turbo-generators by Belliss and 
Morcom, Ltd., each driving two multi-stage 
centrifugal pumps by Mather and Platt, 
capable of working either in parallel or in 
series. The total capacity is either 18 million 
gallons per twenty-four hours to low zone, 
or 6 million gallons to high zone, or equi- 
valent varying quantities to high, to inter- 
mediate or to low zone. The turbines are 
eleven stage rotors, 19in diameter, running at 
6000 r.p.m., geared 4:1. The impellers are 
164in diameter and run at 1500 r.p.m.; the 
total horsepower is 756. The building of the 
engine-house was carried out by’ William 
Moss and Sons. 

To raise water from the well to the surface 
advantage is taken of the fact that there is 
sufficient head in the water flowing from 
Honor Oak reservoir to actuate a water tur- 
bine of 136 h.p. at the top of the well, driving 
through a vertical shaft a centrifugal pump 
below at 850r.p.m. There is a similar centri- 
fugal pump driving a generator for general 
lighting purposes. The cost of the well, 
machinery, building and mains was £221,000. 
The station was opened in May, 1932, and 
has continued to meet all requirements to 
date. 


Borers, FUEL aNnD POWER 


The Board’s boiler plant consists of nine 
Cornish, 117 Lancashire, fifty-nine water-tube 
and six miscellaneous boilers. The majority of 
the water-tube boilers, together with a 
number of the Lancashire boilers, are 
mechanically fired, and at the newer stations 
all the latest devices for handling coal and 
ash, and for recording temperature and CO, 
in the flues are installed. Compared with 
those at the power stations of the Electricity 
Authorities, the Board’s boilers are small, 
the largest being the Thompson boilers at 
Hampton, rated at 20,000lb of steam per 
hour, yet efficiencies as high as 88-6 per cent 
were obtained on trial and high efficiencies 
are maintained in practice. 

The Board used last year about 156,000 
tons of coal at a cost of about £505,900. 
Before the war coal was purchased on the 
basis of a guaranteed calorific value, tests of 
all consignments of fuel being carried out 
at the Board’s coal-testing laboratory, and 
adjustments on a sliding scale made to pay- 
ments if the calorific value of the coal were 
to vary more than 2 per cent from that 
guaranteed. At the present time only some 
40 per cent of the coal is purchased on a 
calorific basis. ; 

In addition to coal, some 4900 tons of fuel 
oil and 31 million units of electricity were 
purchased for pumping purposes during the 
year. 

(T'o be continued) 


OO 


Correction.—In the article “Motor Vessels 
for the Isle of Wight,” in our issue of November 
26th, it was stated that the propeller shafts are 
fitted with copper split roller bearings. This, of 
course, should mad read Cooper split roller bearings, 
which are manufactured by the Cooper Roller 
Bearings Company, Ltd., of King’s Lynn. 
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THE ENGINEER 


Work of a Shipbreaking Yard 


No. Il—({Continued from page 550, November 26th) 


RaIsING THE “ DERFFLINGER ” 

g° much for a straightforward job, the 

breaking up, afloat, of a vessel in reasonably 
good condition. But not all shipbreaking 
js so straightforward. The breaking up 
of the ‘‘ Derfflinger,” for instance, was not. 
This 26,600-ton German battle cruiser, 
after service in the 1914-18 war, was 
scuttled with the rest of the German Fleet 
in Scapa Flow. From the bottom of that 
harbour she was raised by Metal Industries, 
Ltd., in 1939. The method adopted was to 
attach to her hull, as she lay bottom 
upwards, a number of tubular air-locks 
that reached above the surface, to close 
all hull openings, to sub-divide the 
interior, and to lift the ship, still bottom 
upwards, by controlled pumping of 
compressed air. Once she was raised the 
long air-locks were replaced by short ones, 
wooden huts were erected on her flat bottom 
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after conning tower. The forward conning 
tower and forward super turret, however, 
required to be dealt with from inside the 
ship. The following account of the methods 
adopted should be read in conjunction with a 
study of Figs. 10, 11 and 12. 


DROPPING THE FoRWARD Conninc TOWER 


The square trunk connecting the conning 
tower with the armour deck was cut clear 
of the decks to which it was attached and 
was pierced 4ft below armour deck level 
with 8in dia. holes for carrying a supporting 
toggle. The decks supporting the conning 
tower were then cut, leaving sufficient of the 
battery deck holding to support its weight 
(350 tons). ‘“‘ Derfflinger’’ was then moved 
into shallow water so that, with the bow 
depressed, the roof of the conning tower 
was bearing on the sea bed at about half-tide. 
As soon as the conning tower was resting 
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three forward clips, each about 4ft long, and 
two after clips, each about 7ft long, were cut 
with oxy-acetylene cutters. The released 
turret settled several feet in the mud. The 
ship was next refloated, moved clear of the 
conning tower and turret for final prepara- 
tion. The weight of the turret slipped was 
approximately 500 tons and that of the cage- 
work retained about 100 tons. In Fig. 7, 
which shows the forward super turret 
barbette ring partially dismantled, the inner 
and outer rings can be seen and the gear ring 
can also be discerned. 


AFTER SUPER TURRET 


Unfortunately, the after super turret 
structure had been damaged whilst the ship 
was resting on the bottom. Whilst it pro- 
vided the necessary clearance for entering 
the graving dock previously utilised for the 
breaking up of the ex-German battleships, 
it was unsuited for giving the necessary 
support for blocking up in a floating dock. 
It was therefore decided to remove this 
turret entirely to expose the barbette ring for 
blocking up purposes. 

Time did not permit a procedure as 
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Fics. 10, 11 AND 12—METHOD OF DROPPING FORWARD SUPER TURRET AND CONNING TOWER 


for accommodation and to house compressor 
plant, and she was maintained afloat by 
regular pumping of compressed air to make 
up for losses. 

Owing to the intervention of the recent 
war, the “ Derfflinger’” was kept afloat 
upside down very much longer than was 
originally contemplated. Throughout the 
war she was moored in a corner of Scapa Flow, 
and, in fact, the ship floated upside down 
in this condition three years longer than she 
served the German Navy right side up! 
In September of 1946 she was towed down 
the West Coast of Scotland to the mouth 
of the Clyde for breaking up in the Gareloch. 
A photograph reproduced in our last issue 
showed her under tow in the Clyde. The air 
locks and huts on her bottom could be clearly 
seen. Outside the entrance to the Gareloch 
she was prepared for entry into her final 
resting place. 


PREPARING THE “‘ DERFFLINGER ”’ 

Since no suitable graving dock was avail- 
able it was decided to. lift the ‘“ Derfflinger ”’ 
by the use of a floating dock, and to break 
her up ,within that dock, moored to the 
quayside. eee 

In the normal course of preparation for 
towing and docking, the funnels, masts, 
bridge structure, conning towers and forward . 


supér turret had been removed to bring the: 


ship within the maximum of 39ft 6in draught 
previously required for docking at Rosyth. 
To accommodate her in the floating «dock 
further work had to be done. Light super- 
structure was cut away by explosives 
placed by divers, as also was the 


‘gun-house’ floor. 





on the bottom the remaining pieces of the 
deck were cut away and the ship was 
depressed further and the conning tower 
and trunk were thereby lifted about 4ft 
above their normal position. The trunk 
was then secured by the insertion of a steel 
shaft toggle above the armour deck and was 
severed from the conning tower by cutting 
the connecting bolts. Following this action 
the ship was refloated on the rising tide 
and moved slightly ahead to capsize the 
conning tower, there being insufficient clear- 
ance with the conning tower in the vertical 
position. Figs. 10 and 11 show the position 
of the conning tower before and after 


slipping. 
‘SLIPPING THE FoRWARD SuPER TURRET 


Preparatory work in connection with the 
slipping of the forward super turret had mean- 
time been taken in hand and consisted of 
reclaiming an independent section with 
separate air lock, enclosing the barbette ring 
only, by which it was possible to lower the 
water level inside to within a few inches of the 
The revolving working 
platforms and shell hoists had been secured 
by tie bolts and wooden shores and had been 


severed: from the turret at the lowest prac- 


ticable level... The ship was then moved 
inshore and air’ exhausted until the turret 


roof rested'on the bottom, air being main- 


tained in the turret section with the water at 
its lowest level. Access was gained to the 


“turret retaining clips by workmen, working 


in the narrow space between the inner and 
outer rings—see ‘detail drawing Fig. 12. The 





described above to be adopted, and it was 
decided to remove the turret merely by 
blasting away the clips—an operation which 
did not necessitate removal of the ship to 
shallow water. It was, however, appre- 
ciated that the amount of explosive used 
would need to be restricted to a bare mini- 
mum in view of the small space in which it 
was to be confined. For the use of explosives 
generally has to be strictly limited to charges 
of 21b (for blasting gelatine) in order to 
avoid excessive damage. On this occasion 
it was decided to use plastic explosive and, 
because of its more localised action, it was 
considered that up to 25lb could be used 
without the resultant damage extending 
beyond the turret ring and surrounding pulk- 
heads. If the clips were to be severed com- 
pletely with this small amount of explosive, 
it was found necessary to operate on one set 
of clips only: But it was calculated that the 
other set would automatically disengage as 
the turret canted. 


The explosives were placed by workmen, 
working between the inner and. outer rings as 
previously, and were fired electrically after 
the water level had been raised about 6ft 
above the clips. But unfortunately, when 
the charges were fired, the turret failed to 
drop. An investigation externally by divers 
showed that, although the turret had, indeed, 
tilted just as it had been expected it would, 
the muzzles of the guns had fouled the venti- 
lating trunk leading to the engine-rooms 
before the after clips had become disengaged. 
The damage to the barbette ring and _sur- 
rounding bulkheads consequent upon the 
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explosion of the charges was considerable. 
But fortunately, though only with difficulty, 
it was found possible to lower the water level 
inside to within about 4ft of the clips. Addi- 
tional charges totalling 15 lb could therefore 
be placed on the remaining clips by men 
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stronger parts of her structure as con- 
venient. For a dry dock is reasonably 
tolerant of maldistributed loads and no one 
part of the dock bottom is usually any 
stronger or weaker than another. In fact, 
however, there being no such dock available, 
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working in wading suits. When these charges 
were fired the turret dropped at last to the 
bottom. 

This operation of slipping the after super 
turret was completed about ten days before 
the vessel left Scapa Flow and was followed 
by the gauging of the draughts, from which 
the final underwater profile of the ship was 
obtained for docking purposes. Thus pre- 


FiG. 14—BLOCKS NEAR STERN 


pared, the ship was towed to the Clyde and 
made ready for entry into the floating dock. 


Docxine THE “ DERFFLINGER ” 


Had a dry dock of suitable capacity been 
available—the “‘ Derfflinger” had a length 
of 710ft and a maximum beam of 99ft—few 
serious problems would have arisen in 
doeking. She could have been floated in and 
blocked up without difficulty under the 


use had to be made of a floating one. Thereby 
the docking of the ‘‘ Derfflinger ”’ became an 
intensely interesting problem. 

A floating dock is designed to carry a ship 
right side up, with the greatest loading trans- 
ferred through the keel blocks on the centre 
line of the dock and the remainder of the 
loading taken on the bilge blocks. Owing to 
the nature of the structure the general 
tendency when normal docking takes place 
in a floating dock is for the dock walls to 
come in at the top and the bottom structure 
to tend to fail in bending. Care against such 
unpleasant possibilities is taken, first, by 
providing shores between ship and dock 
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walls, and, secondly, by pumping the tanks 
of the floating dock in a routine manner go 
that the deflection is reduced to smal) pro. 
portions, within the capacity of the structure 
to bear. But because the “ Derfflinyer” 
had to be docked bottom up, the loading ang 
possible deformation to which both shi} and 
dock were liable departed widely from al] 
usual conditions, and a new approach had to 
be devised. There was no question of curry. 
ing the ‘‘Derfflinger” mainly along the centre 
line of the dock, as, the ship being upside 
down, the docking keels were actually the 
uppermost parts of the ship, and with the 
exception of the two turret rings and the 
remaining two turrets there were very few 
parts of the ship strong enough to transmit 
the weight of the ship to the dock structure, 
except at the ship’s side. The problem 
facing the shipbreakers was thus of matching 
the designed load-carrying characteristics of 
the floating dock to the very unusual distri- 
bution of load-carrying members to be found 
on the underside of an upturned ship. 

After much study and calculation, it was 
decided to carry the “ Derfflinger”’ on the 
foremost turret, on the upper forward turret 
ring, on the plating near the ship’s side of a 
heavy tanklike structure amidships, on 
parts of the ’midships upper deck structure, on 
the after upper turret ring and after turret and 
on heavy nests of blocks and shores under the 
ship’s side, particularly under the casemates. 
Supports in a number of the places men- 
tioned can be seen in accompanying en- 
gravings. 

The heavy tanklike structure to which 
reference was made above appears to have 
consisted of anti-rolling tanks. Tanks ex- 
tended down each side of the ship and were 
joined through the double bottom. In the 
engraving Fig. 15, showing the ship partly 
dismantled and with her bottom plating, but 
not her keel, removed, two men are to be 
seen, one on each side standing upon what 
was originally the plating of the cross con- 
nection of this structure through the double 
bottom. 

It is normal practice when a'ship is to be 
docked in a floating dock, especially if the 
weight is close to the latter’s lifting capacity, 
to place the ship so that its centre of gravity 


FIG. 15~-BOTTOM PLATING AND BOILERS REMOVED 
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jg at the centre of the length of the dock, in 
order that when the lift has been completed 
the dock shall be on an even keel. However, 
jt was necessary to compromise in this 

rticular docking operation, and calcula- 
tions showed that if the ship was placed care- 
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fully with its bow projecting out of the dock 
and its centre of gravity aft of the centre of 
length of the dock, the resulting loading 
would conform as nearly as possible under 
these unusual conditions to that for which 
the dock was designed. 


(To be continued) 


Heat Engines* 


By K. BAUMANN, M.I. Mech. E.t 
No. Il—(Continued from page 540, November 26th) 


Increase in Pressures and Temperatures.— 
Fig. 6 shows increases in steam pressures and 
temperatures which have taken place during 
the period under review. The curves are plotted 
on the basis of orders received in the works 
with which I am associated, and are in con- 
tinuation of the curves published in the paper 
by Guy (1929). The weighted averages are 
no doubt representative of average English 
practice. The average pressures have increased 
from 200 lb. per square inch in 1917 to over 
600 Ib per square inch in 1947, and temperatures 
from 570 deg. to 800 deg. Fah., whilst pressures 
for individual machines approaching 2000 lb 
per square inch and temperatures of 950 deg. 
Fah. have been reached. The rapidity of this 
development is perhaps the cause of the hap- 
hazard manner with which these increases in 
pressures and temperatures have occurred. 
It is only recently that some l:ind of co-ordina- 
tion has taken place in connection with turbines 
running at 3000 r.p.m. with steps of 50 per cent 
increase in pressure and increases of 50 deg. 
Fah. in temperature, as given in the following 
list, together with the eepeaiiies recommended 
for the respective conditions : 

15,000kW, 400 Ib per sq in, 800 deg. Fah. 
30,000kW, 600 Ib per sq in, 850 deg. Fah. 
60,000kW, 900 lb per sq in, 900 deg. Fah. 
60,000kW, 1350 Ib per sq in, 950 deg. Fah. 

‘These may be compared with the American 
standards which have recently been adopted 
for 3600 r.p.m. machines : 

15,000k W, 600 Ib per sq in, 825 deg. Fah. 
20,000k W, 850 Ib per sq in, 900 deg. Fah. 
40,000kW, 850-1250 lb per sq in, 900-950 deg. Fah. 

It is noted that, as a result of the higher 
speed, 3600 r.p.m. compared with 3000 r.p.m., 
higher steam conditions are permissible for a 
given capacity. 

Fig. 7 shows the improvements obtained by 
raising the pressures and temperatures above 
2001lb per square inch and 700 deg. Fah., 
which were standard in 1917. Thus raising the 
pressures with the temperatures to : 


Per 
cent 
400 lb per sq in, 800 deg. Fah., raised the thermal 
efficiency 10-3 
600 Ib per sq in, 850 deg. ’Fah., ‘raised the thermal 
efficiency 16-2 
900 Ib per aa in, ‘900 deg. Fah., raised the thermal 
officienc: 21-4 
1350 Ib “md sq in, 950 deg. ¥ ah., ; raised the thermal 
efficiency ” 26-1 


With the peentiat, eniend., ‘nition of 
600 lb per square inch and 850 deg. Fah., it 
may be claimed that during these thirty years 
an improvement of 16-2 per cent was obtained, 
due to this raising of pressures and tempera- 
tures, of which 2-5 per cent must be credited 
to the introduction of feed heating, in addition 
to the 8-8 per cent obtained due to feed heating 
at 200 lb per square inch (gauge). 

The total improvement due to feed heating 
and the raising of pressures and temperatures 
is therefore : 

1-162 x 1-088—1=0-264= 26-4 per cent 

Reheating of Steam.—Further improvement 
in thermal efficiency is possible by reheating 
the steam. The first plant put into commercial 
use was North Tees, to which I have already 
referred as a pioneer feed heating intallation. 
With reheating, an improvement of 4 per cent 
to 5 per cent is possible, but the complications 

* Thirty-fifth Thomas Hawksley Lecture. Institution 
of Mechaniaed Engineers, November 19th. Abstract, 


{Chief Mechanical Engineer, Metropolitan- Vickers 
Electrical Company, Ltd., Traffo d Park, Manchester. 





involved have discouraged the use of this 
cycle to any extent. 

In America, the Port Washington plant has 
been outstanding for the economy:it has reached. 
This plant is of the one-boiler, one-turbine 
type, with a turbine capacity of 85,000kW 
operating with inlet conditions of 1230 1b per 
square inch (gauge), 825 deg. Fah., with reheat - 
ing to 825 deg. Fah. at a pressure of 425 lb 
per square inch (gauge) at maximum capacity. 
The operating results for 1936 show a heat con- 
sumption per unit generated of 10,380 B.Th.U. 
(higher calorific value) with a corresponding 
thermal efficiency of 32-87 per cent; on the 
basis of units sent out the figures were 
10,954 B.Th.U. (higher calorific value) and 
31-15 per cent respectively. 

Another interesting installation is the Twin 
branch station of the Indiana and Michigan 
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Electricity Company, where a 76,500-kW 
turbine operates at 2500lb per square inch 
(gauge), 940 deg. Fah. This is a two-axis unit, 
the high-pressure turbine being of 22,500kW 
at 3600 r.p.m., and the low-pressure turbine 
54,000kW at 1800r.p.m. Reheating to 900 deg. 
Fah. is arranged between the cylinders at 
470 lb per square inch (gauge) at maximum 
load. In this plant, as at Port Washington, 
only one boiler is used, without standby. Pub- 
lished figures for this station give thermal 
efficiencies of 33-18 per cent and 33-49 per cent, 
based on units sent out and on higher calorific 
value, for selected periods—in May and June 
of 1941—of 623 and 168 hours respectively. 

A steam plant with more advanced steam 
conditions is under construction for the Philip 
Sporn station, Ohio, U.S.A., the steam condi- 
tions at the turbine being 2000 lb per square 
inch (gauge), 1050 deg. Fah., with reheat at 
375 lb per square inch to 1000 deg. Fah. 
The expected heat consumption is 9270 B.Th.U. 
per kilowatt-hour for a net plant output of 
141,520kW with a boiler efficiency of 90 per 
cent, which corresponds to a thermal efficiency 
of 36-5 per cent on the higher calorific value, 
or ebout 37-5 per cent on the lower calorific 
value of the fuel, a performance approaching 
that of diesel engines. There is only one boiler ; 
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this is designed for the remarkably low flue gas 
temperature of 235 deg. Fah., which accounts 
for the high efficiency of 90 per cent based on 
the higher calorific value. 

In this country, 60,000-kW, three-cylinder 
machines, ordered before the war, are coming 
into operation shortly. With inlet conditions 
of 1235 lb per square inch (gauge), 825 deg. Fah., 
and reheating between high-pressure and inter- 
mediate-pressure cylinders to 825 deg. Fah., 
the expected heat consumption at economic 
load will be 8698 B.Th.U. per kilowatt-hour, or 
39-23 per cent thermal efficiency, based on 
units generated. With an expected boiler 
efficiency of 88 per cent based on the higher 
calorific value, and auxiliary power at 6 per 
cent, this would correspond to an overall 
thermal efficiency of 32-4 per cent. 

In spite of these remarkable results, it is not 
expected that reheating will be adopted to any 
extent. The tendency will be rather towards 
raising pressures and temperatures, and to 
avoid the complications which reheating intro- 
duces. Thus, at Battersea “ B’”’ station, with 
a steam pressure of 1350 lb per square inch and 
a temperature of 950 deg. Fah., a thermal 
efficiency of 31-5 per cent based on units gene- 
rated and on higher calorific value was obtained 
on @ week’s running. 

Boilers.—Boiler plant being an essential 
component of the steam plant, one would have 
expected Sankey, in his review of heat engines, 
to make reference to boiler development and 
tendencies. His omission might suggest that 
there had been little of interest to report, but, 
in any event, boiler plant considerations to-day 
have assumed much importance. Thirty years 
ago, the cost of the boil- 
er-house plant, including 
coal and ash-handling 
plant, was about the 
same as that of the turb- 
ine, alternator and con- 
densing plant, each of 
these two groups being 
about 25 per cent of the 
total cost of the station. 
To-day, with pressures 
three times those ruling 
thirty years ago, and 
temperatures 200 deg. 
Fah. higher, the cost of 
the turbine, alternator 
and condensing plant 
with feed heaters now 
included is 16 per cent 
of the cost of the sta- 
tion, whereas the boiler 

plant is roughly 40 per 
& cent—that is, about 

2-5 times the cost of 

the turbine plant. I 

think this deserves 

some explanation. I 

have already made ref- 

erence to the develop- 
ment which was necessary as a result of the 
introduction of feed water heating which 
involved the addition of air heaters and the 
development of furnaces to deal with the higher 
combustion temperatures, but the reason for 
the great change in relative costs is the introduc- 
tion of higher pressures and temperatures, 
On the turbine, only the stop, emergency and 
governor valves, and the high-pressure end of 
the turbine are subject to these higher condi- 
tions, and so far as the low-pressure end and 
the condenser are concerned, the kilowatt 
capacity is increased, with the result that the 
increase in cost for higher pressures and tem- 
peratures is relatively small. On the other hand, 
the increase in the size of units at 3000 r.p.m., 
which has taken place during this period, has 
reduced the bulk of the plant and has had the 
effect of reducing the cost for a given capacity. 
With boilers, however, all the pressure-bearing 
parts are affected by the increase in pressures. 
The superheater and steam piping are further 
affected by the increase in temperature, and the 
bulk of the boiler cannot be reduced because the 
heat-transmitting surfaces are still required to 
be of the same order, although some reduction 
can be made in accordance with the reduced 
heat consumption of the plant with higher 
pressures and temperatures. The demand, how- 
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ever, for greater availability, higher efficiency 
and lower chimney temperatures has necessi- 
tated greater heat-transmitting surfaces, as 
well as increased furnace volumes which, it 
was soon appreciated, had been insufficient in 
the past to obtain satisfactory combustion. 

This change in relationship between turbine 
and boiler plant has an important influence on 
the turbme. I have shown that as a result 
of this change, the economic value of improved 
turbine efficiency is inereased, and blading 
efficiencies assume an importance similar to 
that in gas turbines. 

It is apparent, therefore, that great develop- 
ments in boiler practice can be recorded: In 
respect of size alone, whereas thirty years ago 
a boiler feeding a 5000-kW turbine was regarded 
as large, now single boilers are in operation 
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supplying steam to turbines twenty times this 
capacity. This has become possible by the 
introduction of pulverised fuel firing, which is 
one of the outstanding developments during 
these thirty years; but even boilers with 
stoker firing are in operation in this country 
of a size large enough to feed a 50,000-kKW 
machine. 

One incentive to the development of large 
boilers has been the tendency to use one boiler 
to one turbine, which results in a considerable 
simplification of the lay-out of the plant, but 
demands great availability of the boiler. 

Sankey’s chart of best recorded results of 
heat engines indicates an efficiency of the boiler 
of 75 per cent, including auxiliaries. Present 
efficiencies on this basis are about 86 per cent 
to 88 per cent with a resultant improvement 
in thermal efficiency of the whole power station 
of about 15 per cent. 

It is not necessary for me to deal further with 
the development of boilers, in view of the fact 
that Pearce (1939) fully dealt with the subject 
—one in which he always took a great interest 
—whilst the present position in Great Britain 
and U.S.A. has been put forward by Wright 
(1947) and Christie (1947). 

Reference, however, should be made to the 
introduction of the pressure combustion boiler. 
An endeavour to reduce the bulk of the boiler 
plant by pressure combustion was proposed by 
Knudsen (1925), and Jater a more practical 
scheme wes described by Stubbs (1927). The 
credit for having developed a satisfactory plant 
of this type, at least for burning oil, is due to 
Brown Boveri. It is possible that future 
development of pressure combustion, such as 
is involved in the development of gas tur- 
bines, will give a further incentive to the 
development of pressure-combustion boilers, 
particularly where space and weight are 
important, as in ships or underground power 
stations. 

Marine Turbines.—Sankey was able to report 
that in 1917 the turbine with direct drive to 


THE ENGINEER 


the propeller had been definitely superseded 
by the turbine geared to the propeller shaft, 
and that the introduction of the double-reduc- 
tion gear—which enabled the turbine speeds 
to be raised still higher—would result in the 
turbine competing successfully with the steam 
engine at a power as low as 4000 s.h.p. The 
steam pressures adopted up to that time were 
generally 180 lb to 200 lb per square inch with 
Scotch boilers, and up to 260 lb per square inch 
with water-tube boilers, with saturated steam 
or with only a limited amount of superheat. 
With the advent of the double-reduction gear 
and higher speeds of revolution, it was possible 
to increase the superheat to that used at that 
time for stationary land turbines. Turbines 
for merchant marine vessels which were built 
after the 1914-18 war were designed for super- 
heats up to 2650 deg. Fah. (630 deg. total tem- 
perature) with moderate steam pressures of 
180 lb to 200 lb per square inch. 

An attempt to introduce higher pressures 
and temperatures, i.e., 575 lb per square inch, 
750 deg. Fah., was made in 1926 in connection 
with the 3500 h.p. turbine for the ferry steamer 
‘* King George V,” but it was not successful. 
Even in 1935 the steam conditions adopted for 
the relatively large turbines of 40,000 s.h.p. 
for the ““ Queen Mary ” were only 400 1b per 
square inch, 700 deg. Fah., which were slightly 
below the weighted average for land turbines 
at that time. 

In order to utilise higher pressures and 
temperatures efficiently, it is necessary to run 
at least the high-pressure turbine at speeds 
higher than are possible with the ordinary 
transmission gear in which the power and speed 
are limited by the pinion. This can be overcome 
to some extent by arranging the turbines in 
more than two cylinders, or by providing an 
additional reduction for the high-pressure 
turbine, at the expense, however, of complicat- 
ing the-machinery. 

Increased difficulties resulting from the use 
of higher pressures and temperatures are also 
associated with the astern turbine, not only as 
a result of the added complication of the plant, 
but also because of the sudden changes in 
temperatures when manceuvring. These diffi- 
culties can be overcome by electric transmission, 
which has made possible the use of a pressure of 
850 lb per square inch, with a temperature of 
850 deg. Fah. in the 9000 h.p. turbine in the 
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then in use for land plant, i.e., 375 lb per squarg 
inch with a temperature of 825 deg. Fah. at 
the turbine. The satisfactory experience 
obtained with this gearing facilitated the intro. 
duction in 1938 of still higher pressures, i,¢,, 
550 lb per square inch with a temperature of 
825 deg. Fah. at the turbine, in the later naval 
programme, thus keeping in step with the 
development which had taken place in land 
practice with considerable savings in fuel con. 
sumption and increased range of naval craft, 

The introduction of hardened and ground 
gears will no doubt permit a further rise in the 
power transmitted through the pinion, thus 
justifying the adoption of still higher pressures 
and temperatures. It is apparent, therefore, 
that the development of reduction gearing has 
been, and will continue to be, immediately 
associated with progress in marine turbine 
practice. 

It must be recognised that, as the output of 
marine turbines is usually small compared with 
that of land turbines, high pressures are not 
justified to the same extent, as the advantages 
gained with higher steam conditions are bound 
to be smaller than in large land turbines. 

The trend of modern marine turbine practice 
is indicated by an article by Brown (1948), 
in which higher pressures and temperatures up 
to 1400 lb per square inch (gauge) and 790 deg. 
Fah. with reheating are suggested for turbines 
of 13,000 s.h.p., using the impulse type of 
turbine for the high-pressure end. 

Steam Power Plant Economics.—During the 
period under review, various economic problems 
affecting the design of steam power plant have 
had considerable attention. Thus the question 
of the economic rating of steam turbines, eco- 
nomic steam temperature, economic feed tem- 
perature, and economic size of condensing plant 
have been dealt with, and a summary of the 
conclusions is given in Appendix I, together 
with the effect of the changes of conditions that 
have occurred. It has been shown that, in the 
neighbourhood of the economic point, consider- 
able variations are permissible, and it follows 
that considerable steps in steam conditions, feed 
temperatures, ratings, &c., are permissible 
without appreciable loss in overall economy. 
This justifies a degree of standardisation which 
has not been obtained in the past, largely as a 
result of the progress which has been made, and 
of competition amongst the engineers concerned 
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+ Lower calorific value. 

t Higher calorific value. 
s. “* Beaverdell,”’ in which, in addition, reheat- 
ing was adopted. Alternatives imclude the 
use of reversing gears or reversing pro- 
pellers, which appear still to be in a state of 
development. 

A considerable step forward was made in 
U.S.A. by the introduction of the locked 
train gear in the machinery for the naval 
programme of 1933, which permitted the 
building of double-reduction gears of great 
rigidity and light weight, and consequently 
the use of higher-speed turbines. This enabled 
the efficient use of modern steam conditions 


with the design and operation of plant. Lt has 
also been shown that considerable changes in 
the economic conditions, such as cost of fuel 
and cost of plant, do not greatly affect standard- 
isation. This is of great importance, particu- 
larly at present, from the point of view of ease 
of production of plant. 

rogress in the art can be measured largely 
by the variation in the additional cost of plant 
required to improve the economy, and I have 
shown that, during the last twenty years, the 
additional cost required to improve the economy 
by raising the pressure, for instance, has been 
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reduced to one-third the relative values quoted 
by Guy (1927), to the great credit of engineers 
concerned with the design of steam power 
stations. I consider, however, that with an 
increased measure of standardisation, the engi- 
neer’s tirne can be usefully employed in improv- 
ing the plant not only from the point of view 
of thermal efficiency, but also from the point of 
yiew of ease of production. 


Biyary CycLes 


Mercury Plants.—The mercury vapour pro- 
cess was introduced by Dr. W. le R. Emmet, of 
the General Electric Company of U.S.A. in 
1913, and this company has been concerned 
with the development of the mercury plant 
ever since. The first industrial plant was 
installed in 1923 at the Dutch Point power 
station at Hartford. It was a unit of 1800-kW 
mercury turbine capacity, producing 40,000 Ib 
per hour of steam at 200 lb per square inch, 
100 deg. Fah. superheat. A larger, unit of 
10,000-kW mercury turbine capacity was 
installed in 1928, the boiler being designed for 
pulverised fuel, and with this plant a combined 
mercury and steam heat consumption of 
10,000 B.Th.U. per kilowatt-hour has been 
obtained over long periods. Several other 
plants have been installed since, and it is but 
natural that many “teething troubles ’’ were 
experienced. The greatest difficulty occurred 
as a result of solution of steel in mercury, 
which was satisfactorily overcome by the 
addition of magnesium and titanium to 
the mercury. Tests on a 50,000-kW plant 
(20,000kW from mercury and 30,000kW from 
steam) at Kearney power station of the Public 
Service Electric and Gas Company, New Jersey, 
showed a heat consumption when oil fired of 
9175 B.Th.U. per kilowatt-hour, corresponding 
to a thermal efficiency of 37-2 per cent based on 
the higher calorific value and referred to the net 
electrical output, or 38 per cent referred to 
the net output at the turbine coupling. This 
efficiency is obtained with a mercury turbine 
temperature of 975 deg. Fah. and a pressure 
of 140 Ib per square inch. 

Whilst these earlier plants were designed 
as topping units in combination with existing 
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steam plants, plants are now under construction 
with new steam plants for which a net heat 
consumption of 9200 B.Th.U. per kilowatt-hour 
(higher calorific value) is guaranteed with oil 
firing and a mercury temperature of 940 deg. 
Fah. at the throttle. Some of these plants are 
made suitable for pulverised fuel as well as oil 
firing as an alternative. Whilst the price is 
higher than for straight steam plant, their 
installation is economically justified for high 
load factors in view of the saving in fuel and the 
steadily increasing cost of fuel. The amount of 
mercury in the system has been gradually 
reduced to 2 lb per kilowatt generated by both 
steam and mercury. 


CONCLUSION 


The advance which has been made in the 
thermal efficiency of heat engines—always, it 
has been shown, to be viewed against the back- 
ground of mechanical and economic considera- 
tions as a whole—is summarised in Table I. 
It shows an improvement in gas engines of 33 
per cent when using town’s gas, and 13 per 
cent when using producer gas. The improve- 
ment in oil engines is 26 per cent. For steam 
plant it is 78 per cent, or, with reheat, 92 per 
cent ; 100 per cent is in immediate prospect. 
Meantime, gas turbines have reached the stage 
of practical application. 

In this advance, competition between teams 
of engineers throughout the world has been the 
dominant factor. The new science of creep of 
materials, to which this country has made a 
major contribution, has been essential to this 
pro No attempt has been made in this 
lecture to detail these great efforts. It is not, 
indeed, a lecture by an expert to experts ; it is 
rather the result of observations such as most 
engineers will have made over these thirty years. 
It may be that greater attention has been given 
to those developments of which I have the more 
personal experience. Reference has, -however, 
been made to most types of heat engines, and 
I hope that the review will be of assistance to a 
new generation of engineers in the solution of 
future problems of the conversion of heat into 
mechanical power. 


Heaton Works New Alternator Shop 


HE decision to build a new alternator shop 

at C. A. Parsons and Co.’s Heaton Works 
was made some years ago, when it became 
evident that the increase in size of power station 
generating plant would soon introduce serious. 
problems in the manufacture, assembly and 
testing of large high-speed alternators in the 
existing workshops. It was decided at the 
conclusion of the war that the project should be 
proceeded with, and various schemes and sites 
were considered. All these schemes presented 
great difficulties on account of the congested 
siting of the works and the fact that the new 
shop would have to be close to certain other 
departments, and, at the same time, have good 
access for both road and rail traffic. 

The site eventually chosen was between the 
Shields Road boundary of the works and the 
existing heavy machine and erecting shops. 
The area measured 61ft 6in wide by 315ft long, 
With provision for increasing the length to 
600ft for future extensions. This site was 
occupied by an existing insulating shop approxi- 
mately 250ft long by 40ft wide, the south side 
of which formed the Shields Road boundary 
line of the works. Between the insulating shop 
and the heavy machine shops was a main road 
through the works, under which were situated 
gas and water mains, drains and main power 
cables. This road had to be diverted to the 
north of the machine shops and alternative 
runs found for the utility services. To accom- 
modate the insulating shop, space had to be 
found in an existing block of light shops nearby. 
These shops were cleared out and completely 
reconditioned, to be suitable for the insulating 


shop plant and personnel, which were changed 
over in stages without any loss of production. 


PortaL ARCH WELDED CONSTRUCTION 


Two major considerations in the steelwork 
design of the new building were that the struc- 
ture should be capable of carrying two 200-ton 
overhead electric travelling cranes, and that 
the height from floor to main hook should be 
48ft. After considering a number of steelwork 
designs in the light of these requirements, a 
portal-arch, all-welded construction was 
adopted (Figs. 1—5). 

In its finalised form this building has nine 
35ft bays, making a total of 315ft in length by 
58ft 6}in main column centres. The crane 
span is 54ft, the height faom floor level to crane 
rail 50ft and the total height of the building 
from floor level to ridge is 75ft. The main 
columns are.42in by 30in, in the shape of an 
H-beam fabricated from flange plates 1}in 
thi¢k, web plate jin thick and stiffened with 
web stiffeners of fin thick mild steel plate at 
6ft centres. The crane girders are built-up 
welded plate girders in the form of an H-beam 
of 5ft 34in by 18in and fabricated from 1}in 
thick flange plates with ?in thick web plate and 
stiffeners of in thick plate at 4ft 3in centres. 
The crane rail is of high-carbon-manganese 
steel, 6in by 5in section, fastened to the 
crane girder by welded mild steel angle cleats 
and wedges. Lateral adjustment is made by 
multiple packings. 

Roof columns and portal arches are made up 
of R.S.J. girders of overall size 24in by 7}in 
with }in thick plate web stiffeners. They are 
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spliced, first, to the main column above crane 
girder level and again at approximately one- 
third of the span. Purlins are of 9in by 3in 
rolled steel channels spanning 35ft between 
main frames and spaced approximately 5ft 14in 
apart. The roof of the building and the sides 
between the windows are clad with 20-gauge 
core R.P.M. sheeting. 


FouNDATIONS 


A number of special problems, associated with 
local site conditions, arose in the design of 
foundations for the buildings. The main 
column foundations on the south side ad- 
joining Shields Road are of mass concrete 18ft 
by 12ft wide by 8ft 9in deep, reinforced 
with gin, fin and l}in diameter steel bars. 
These bases project some 6ft 3in into the main 
Shields Road, the top of the concrete being 
approximately 5ft below the road surface, and 
great care had to be taken during excavating 
and concreting because of the heavy volume of 
traffic using the road. These bases, which are 
at 35ft centres, are tied together with a rein- 
forced concrete beam 18in by 2ft 9in deep, which 
also acts as a side wall foundation. 

On the north side, preliminary operations 
consisted of shoring up in turn each individual 
stanchion of the adjoining shop, and under- 
pinning the existing foundations to a depth of 
approximately 5ft so as to permit uninterrupted 
use of the two 60-ton overhead cranes. This 
work was carried out in concrete and blue brick 
on the ten existing shop columns affected, with- 
out interfering with shop production in any 
way, and was completed before work on the 
north side foundations for the new shop could 
be started. Each of these north side column 
foundation blocks is in the shape of a reinforced 
concrete T (Fig. 5), the “ horizontal stroke ”’ 
being 7ft wide by 16ft long. The “tail” of 
this T forms a bridge or toe which, in turn, is 
connected to a 6ft by 5ft deep reinforced 
tailing beam running the full length of the shop 
(315ft) at a distance of 16ft 6in from the centre 
line of the north columns. The top of this tail- 
ing beam is 5ft below shop floor level, and the 
tails of the T foundations supporting the north 
columns are, in turn, supported on this beam, to 
counteract any overturning moment on the 
building structure. 

Advantage has been taken of the fall in the 
ground level from west to east, to obtain addi- 
tional height in the shop by lowering the floor 
3ft at the east end for a longitudinal distance of 
88ft 9in across the full width of the shop. The 
sub-floor is of 9in reinforced concrete laid on 
12in of stone penning. The floor surface was a 
matter of some concern as a concrete floor is 
undesirable in a shop of this nature where 
dust can do a great deal of damage to electrical 
plant. It was ultimately decided to lay 3in 
thick wood blocks, cut across the grain, laid 
end up, and bedded with bitumastic wood 
block flooring compound. These blocks have 
made an excellent dust-free floor surface. 

Windows on the Shields Road side of the 
building and in the two gables are 20ft above 
floor level. Below the windows is 9in brickwork 
to ground. This brickwork is in no way tied to 
the structural steelwork and is panelled around 
each main column, being clear of the steel. 
Any vibration .on the main structure due to 
crane movement or any expansion due to change 
of temperature should not, therefore, affect 
the brickwork. On the north side of the building 
the main columns are clear of the existing shop 
and only a minimum of connections between 
the two structures has been made to support 
gutters, &c. 

On the south side of the shop facing Shields 
Road each of the nine bays has a steel-framed 
window measuring 26ft 6in by 37ft overall. 
Each window comprises twenty 9ft 3in by 
5ft 3in.standard industrial sashes. These 
windows are repeated in each gable, and similar 
windows of smaller size are on the north side 
above the eaves of the adjoining building. All 
the windows are glazed with fin wired roughcast 
glass, having a total area of 17,000 square feet 
(Fig. 3). 

The gutter for the building is a steel trough 
3ft wide by 5ft deep, fabricated from in 
mild steel plates and supported by cantilever 
brackets fixed to the main steelwork. This 
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gutter is lined throughout and made waterproof 
with a bitumen lining applied hot, and a Yin 
outlet for rain water is~taken from each end 
of the building. 

Beneath the cantilever gutter brackets, and 
supported by them, is an 8in by Sin rolled steel 
joist (Figs. 2 and 5) on which is mounted window 
maintenance equipment. This equipment is 
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finally a further 12in thick reinforced concrete 
floor was laid and the sides lined with 9in 
brickwork. 

At the west end of the shop are four stator 
core-building units, each consisting of four 
heavy section R.S.J. columns approximately 
35ft high, as shown on the left of Fig. 5. 
Stator cores are built up vertically in these 
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sizes envisaged. ‘The block is complete with 
fan ducts, air cooler and oil cooler circuits, 
and portable steelwork is fitted in the upper 
surface of the block so that various sizes of 
alternator can be assembled and tested with a 
minimum of adjustment. The block is approxi- 
mately 62ft 6in long by 16ft wide, and stands 
16ft 6in high above floor level, the whole mass 
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FiG. 5—-PART ELEVATION AND CROSS SECTION OF NORTH SIDE OF ALTERNATOR SHOP 


fitted with gear-operated hoisting and travelling 
motions, and can traverse the whole building. 

Road access to Shields Road is provided 
by a 26ft wide by 22ft high electrically operated 
roller shutter door situated in the centre of the 
shop. This door is wide enough to allow the 
passage of special road vehicles carrying loads 
up to 200 tons. Rail access to the new shop is 
by an extension to the existing sidings through 
the adjoining machine shops. These sidings 
are connected with the main line and are 
capable of taking the heaviest loads. 


IMPREGNATING, CORE BUILDING AND 
WINDING 


At the east end of the shop is the plant for 
vacuum impregnation of stators. This installa- 
tion consists of a cylin- 
drical steel impregnat- 
ing tank, vacuum pump, 
varnish storage tank, 
and various items of 
auxiliary equipment. 

The impregnating 
tank, which is 70 tons in 
weight, was fabricated 
in the Parsons welding 
shop and is 17ft 3in dia- 
meter by 30ft long. It 
is installed vertically in 
a circular concrete pit, 
and Fig. 6 shows the 
first section of the tank 
ready for lowering into 
the pit. Very large 
stators can be lowered 
into the tank by the 
200-ton crane, the 
weight of the stator 
being supported by 
trestles built into the 
tank. A domed lid 
covers the tank, the 
tim of which stands 
about 3ft above floor 
level. The inside di- 
mensions of the circular 
pit in which this tank 
is situated are 22ft 6in 
diameter by 27ft deep. 
In constructing this 
pit, circular sheet steel 
piling 26ft diameter, 
was driven to a depth of 
32ft. The excavation 
was then removed and 
a 2ft thick reinforced concrete raft laid. Circular 
shuttering was built up in stages and approxi- 
mately 12in thick reinforced concrete side walls 
were poured. When this operation was com- 
pleted the inside of the concrete work was lined 
with lin thick asphalt for waterproofing, and 


structures. The two larger units are suitable 
for building completed stators of up to 200 tons, 
the core plates being “‘ pulled down ” by hydrau- 
lically operated rams. The two smaller units 
are suitable for stators up to 150. tons and are 
mechanically operated through worm gearing. 
Special heavily reinforced foundations are 
installed to carry these structures, the load 
being bridged over adjacent building founda- 
tions. 

Four winding beds are installed at the east 
end of the shop, each comprising a series of 
12in by 6in rolled steel joists laid at floor level 
in the manner of slide rails. These rails are 
set in a heavily reinforced concrete raft. Stator 
winding is carried out on the beds, the stators 
being mounted on portable fabricated steel 
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turning trestles bolted to the slide rails. 

Situated on the south side of the shop between 
the centre railway and the east gable is the 
alternator test bed. This consists of a rein- 
forced concrete block suitable for the erection 
and testing of alternators up to the largest 


being carried on a 2ft 6in thick reinforced con- 
crete raft which is again bridged over the build- 
ing foundations. The total weight of concrete 
in this foundation block is in the region of 500 
tons, the weight of steel reinforcement being 
approximately 40 tons. In building the test 
bed the bottom raft was first laid, the remainder 
of the block being shuttered and poured in 
five “ lifts.” 

A separately metered water service capable 
of supplying 600 gallons per minute was laid 
into the shop for circulating water while 
alternator tests are in progress, and special 
drainage arrangements had to be made to cope 
with the discharge of this quantity of water 
during tests. 


HEATING AND LIGHTING 

Heating is by high-pressure steam heating 
incorporating eight floor type unit heaters on 
the south side of the shop and six wall-mounted 
units on the north side. The eight floor-mounted 
heaters are fitted with multi-fans and mounted 
on pedestal legs, cold air being drawn in at 
floor level and heated by heater batteries with 
steam at 50lb per square inch pressure. Hot 
air is discharged at a height of 9ft above floor 
level. Each unit has an output of 393,000 
B.Th.U. per hour with the entering air at 
60 deg. Fah. and the final temperature of the 
discharged air is 115 deg. Fah. Each unit 
handles 7700 cubic feet of free air per minute 
and discharge is through two swivelling nozzles. 
The wall units are mounted at a height of 12ft 
above floor level and are fitted with sheet steel 
trunking taken down to the floor from the 
inlet side of the heaters. Air is drawn through 
this trunking and discharged on the outlet side 
of the heater battery units at 113 deg. Fah. 
The éutput of these units is 240,000 B.Th.U. 
per hour, with the entering air at 60 deg. Fah., 
and each unit will handle 4200 cubic feet of 
free air per minute. The whole of the heating 
system is designed to provide an internal 
temperature of 60 deg. Fah. with the external 
temperature at 32 deg. Fah. 

Because of the size of the shop and the 
exacting nature of the assembly work for which 
it is intended, special consideration had to be 
given to the planning of efficient artificial 
lighting. The lighting installation consists 
of four lines of continuous troughing along the 
length of the shop. This continuous troughing 
comprises 5ft 6in long industrial reflectors 
fixed end to end, each suitable for three 80-W 
fluorescent tubes. The two central or inner 
lines are fixed close to the roof a distance of 
70ft. above floor level, and the two outer or 
side rows between the main shop columns 
4ft from the side walls and a distance of 30ft 
above floor level, as shown in Fig. 4. In all, 
there are 198 fittings, housing 594 80-W 
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fluorescent tubes. With this lighting installa- 
tion an average intensity of 20 foot-candles 
at floor level is obtained. 

Three cranes are installed in the shop. For 
the heavier loads there is a 200-ton, four-motor, 
electric overhead travelling crane, with plate 
girders of 57ft span, the height from floor to 
hook being 48ft. The long travel speed is 
80ft per minute, the cross travel speed is 40ft 
per minute, and the hoisting speeds are : 
100-ton hoist, 8ft per minute; 200-ton hoist, 
4ft per minute. The total weight of the crane 
is 107 tons. On the same gantry is a 10-ton 
electric overhead crane with long travel speed 
of 250ft per minute, cross travel speed of 100ft 
per minute, and a hoist speed of 35ft per minute. 
The two cranes were manufactured and installed 
by Sir William Arrol and Co., Ltd., of Glasgow. 
Finally, there is a 10-ton semi-portal Goliath 
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crane (Fig. 4) to serve the core-building beds. 
One end of this crane is carried on a supple- 
mentary girder mounted on the shop columns, 
the other end being supported by an extended 
leg running on a rail laid in the floor. This 
crane was manufactured and installed by 
Stothert and Pitt Ltd, of Bath. 

In a general description of this kind, many 
interesting details in the design and construction 
of the building and plant must, of necessity, 
be omitted. Some reference should, however, 
be made to the sense of urgency which inspired 
the whole enterprise: after the final approval 
of plans and granting of the building licence, 
the alternator shop was completely erected 
and occupied within nine months. Much of 
the credit for this achievement is due to Dorman 
Long and Co., Ltd., who supplied and erected 
the whole of the steelwork. 
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Iron and Steel Institute 


AUTUMN GENERAL MEETING 
No. I1Il—(Continued from page 552, November 26th) 


N Thursday, November llth the second 
paper was :— 


INGOT SURFACE DEFECTS IN STRUCTURAL 
STEELS 
By L. Reeve, Ph.D., B.Se., F.1I-M. 
SyNopsis e 

The causes of ingot surface defects in structural 
steels are considered, the controlling factors con- 
cerned being divided into two main groups, namely 
(1) those acting in the furnace and largely associated 
with steel-making chemistry, and (2) those acting 
outside the furnace and associated with temperature 
and teeming conditions. The chemical factors 
considered are sulphur, carbon, manganese, oxygen 
and hydrogen; the temperature and teeming con- 
ditions are discussed from the point of view of their 
influence on the rate of growth of the ingot skin 
during and immediately after teeming. The general 
discussion is illustrated by the results of a detailed 
statistical analysis of the causes of defects in steel 
produced from 19,600 tons of 85cwt ingots of 
‘* balanced ” quality carbon steel used for the pro- 
duction of steel joists, and it is shown that the 
lowest steel defectives are obtained in the lower- 
sulphur groups and in steel at an intermediate 
temperature and that smaller nozzles are preferable, 
particularly with hot steel and high sulphur.. Defects 
produced by sub-surface blow-holes in balanced 
quality steels are also dealt with, and a description 
is given of a technique for the cutting of corner 
samples from large ingots of the t of steel con- 
cerned ; some of the factors controlling skin depth 
in the ingots are discussed. 


DISCUSSION 


Dr. P. M. Macnair (Richard Thomas and 
Baldwins, Ltd.) said the problem of ingot 
surface defects was a major one and although 
he was in general agreement with the author, 
there were one or two points he wished to 
mention. There was the question of what 
was a balanced steel, asked by Dr. Reeve in 
the previous discussion. His own idea of a 
‘“‘ balanced ”’ steel was that it covered a multi- 
tude of sins. If there was a difference besween 
semi-killed steel and balanced steel it was 
that semi-killed steel contained no primary 
blow-holes, whilst a balanced steel contained 
a few blow-holes at the top end only of the 
ingot. Ifthe blow-holes extended much farther 
then the steel came into the range of rising 
steel. The author added 40z of aluminium per 
ton at the top of the ingot, but it had been 
well established that whilst the quantity of 
the addition of aluminium was important, 
an equally important aspect was the time, and 
it was the easiest thing in the world to “ kid ”’ 
themselves that by adding 4oz of aluminium 
at the top they were getting a balanced steel. 
That steel had been killed at the top and the 
addition of 40z of aluminium per ton would 
take the ingot from the fully rising ingot right 
down to the fully killed ingot. 

Mr. N. H. Bacon (Steel, Peech and Tozer, 
Ltd.) said that the effect of sulphur on 
castings was becoming more and more impor- 
tant because our raw materials were getting 





worse. Ores contained larger quantities of 
Sulphur and there was a general increase 
throughout of the sulphur content of the steel. 
This affected the cracking tendencies and 
therefore was very important. It had been 
asked whether it was the sulphur itself which 
was more prone to crack or whether the con- 
ditions in the furnace, resulting in that high 
sulphur, was the primary cause of the cracking. 
Dr. Reeve had implied that in his opinion it 
was the sulphur itself which was the cause of 
the cracking, and he agreed because there was 
a great deal of evidence in support of that view. 
Every effort should be made to reduce the sul- 
phur and one direction, to which no attention 
had -been given, was by using better quality 
fuel. Instead of outcrop coal, good quality 
coal should be used. There was also the ques- 
tion of sulphur in pig iron. This was high, 
yet the reduction of it was not practised by 
some pig iron makers because of the difficulties 
they had to face. However, this was of such 
importance in steel quality that every effort 
would no doubt be made to overcome such 
difficulties. 

Dr. Reeves, replying to the discussion, said 
the point about the true definition of balanced 
steel was well worth discussing. There was 
obviously a certain amount of confusion of 
thought. He agreed that the word “ rimming ”’ 
was not altogether the correct one to be used 
in this connection and would willingly use the 
word “rising.” There had also been criticism 
of the term “‘ weakly rimming,” and perhaps 
it was necessary to tighten up the nomen- 
clature. ¥ 


Two papers on instrumentation were then 
discussed together :— 


OPEN-HEARTH-FURNACE 
INSTRUMENTATION 


By E. Rocers, B.Sc. 


Synopsis 

A consideration of the difficulties of the subject 
leads to the statetnent of requirements for different 
classes of furnace operation. The variables of the 
open-hearth process are studied with the aid of a 
diagram showing inter-relationship. It is then 
decided which variables should be measured under 
the classes previously stated. Consideration of 
methods of measurement and presentation gives a 
plan for instrumentation of open-hearth furnaces in 
general. 


FIRST REPORT OF THE OPEN-HEARTH 
INSTRUMENTS SUB-COMMITTEE 


By F. L. Rosertson, M.C., B.Sc., F.I.M. 


SYNOPSIS 


This report of the Instruments Sub-Committee 
deals with the necessity of measurement instruments 
for open-hearth furnaces. Both managerial and 
technical necessities are stressed. Individual 
instruments are not treated in detail; this wide 
field is covered separately in the preceding paper by 
E. Rogers, of the British Iron and Steel Research 
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Association, which represents the views of the 
author and not necessarily of the Committee. 


DiscussION 


Mr. F. L, Robertson (Chairman of the Open. 
Hearth Instruments Sub-Committee) said the 
Open-Hearth Instrument Sub-Committee wag 
set up to bridge the gap between the pure 
scientist groping for knowledge in a strange 
field, with the help of the scientific instrument 
maker, and the melter, self-opinionated in the 
intimacy of his furnace, acquired by the use 
of his five senses. The committee, which 
appointed the sub-committee some four y cars 
ago, consisted chiefly of melters and naturally 
appointed a melter as chairman. The report 
was therefore strongly flavoured of the shop, 
both in its approach and choice of instruments, 
The scientist or the scientific instrument maker 
could never, by definition, melt steel or instruct 
steelmakers. He must first become a meliter, 

Dr. A. H. Leckie (British Iron and Stee] 
Research Association) said the sub-committes 
had one main theme, viz., that the ultimate 
responsibility for running the furnace plant 
must remain that of the melting-shop manager, 
and instruments did nothing to diminish that 
responsibilty. What they did was to ease 
the load of responsibility for all concerned— 
melters, sample passers, and managers. It 
was stated in the report that no automatic 
roof temperature/gas flow regulator was avail- 
able. That was true when the report was 
drafted, but in the last few months at least one 
such instrument had been developed. Refer. 
ring to the paper by Mr. Rogers, he said that 
one part he would like discussed was his analysis 
of reasons why instruments were not universally 
accepted. Many would regret that Mr. Rogers 
had not been able to make firm recommenda. 
tions as to whether instruments should be 
installed piecemeal or all at once and, if installed 
piecemeal, which should go in first. Opinions 
were far from unanimous, however, and Mr. 
Rogers was quite right in saying that the 
relative importance of certain instruments 
depended largely on the practice at the plant 
concerned. Not much was said by Mr. Rogers 
about automatic control, but the Open-Hearth 
Instruments Sub-Committee held the view 
that the time had passed when there should 
be any discussion at all as to whether conven- 
tional instruments were worth while and that 
the need for adequate instruments on all fur- 
naces could be taken as read. Much of the 
committee’s time was now taken up with auto- 
matic control, which was the next logical 
stage of application, and care should be taken 
to avoid any impression that it was an abstruse 
or remote subject. There were already working 
in this country several furnaces with a consider- 
able degree of automatic control, and in this 
direction we were likely to see revolutionary 
changes in steel-making plant during the next 
ten years. 

Dr. D. F. Marshall (Parkgate Iron and Steel 
Company, Ltd.) said that the success in instru- 
ment application depended not only on the 
instruments themselves, but equally on the 
means taken to ensure they were operated 
efficiently. Both papers gave a good deal of 
help on the first point and he hoped the authors 
would give some help on the second. 

Dr. J. H. Chesters (United Steel Company, 
Ltd.), as the present Chairman of the Open- 
Hearth Instruments Sub-Committee, said that 
the future programme of the Sub-Committee 
could be divided into three groups. The first 
was the consolidation of their position. They 
were preparing a handbook on instrument 
practice, with particular reference to open- 
hearth practice, and it was hoped this would 
be available next year. This would be in 
loose-leaf form, so that additions and revisions 
could conveniently be made. In the. second 
place, on the question of roof temperatures, 
a@ great deal more fundamental information 
was required. At the present time actual roof- 
measuring instruments worked excellently for 
about six months, after which the reading was 
not known accurately. Additional work had 
been started on that. It was also felt that 
some flame radiation-measuring instrument was 
lacking. Thirdly, there was the question 
of automatic control, which would be the 
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main item for the next five years. Several 
automatic systems had been installed in this 
country and already it could be said that the 
results were encouraging. 

Mr. R. C. Baker (Messrs. Baker and Bessemer) 
after confirming that an automatic roof- 
temperature /gas flow-measuring instrument was 
now available, said that an aspect of instru- 
mentation which requires stressing was that 
the instruments must be arranged in such a 
way that the melters could easily see and under- 
stand them. For this reason it had been found 
useful to record roof temperature, gas flow, 
and air flow on one recorder chart. He did 
not agree with Mr. Rogers that gas uptake 
ressure was of secondary importance. This 
measurement, at a given gas flow, gave an 
immediate indication of gas port size, which 
required frequent maintenance in order to 
maintain high melting rates. 

Mr. R. Jones (John Summers and Sons, 
Ltd.) said that in his early days he had 
been so continuously harassed by his superior 
as to reasons for irregular occurrences that he 
resolved there could only be one answer to the 
problem, viz., planned instrumentation. This 
had been so successful that he was looking for- 
ward to the time when the only matters which 
would have to be dealt with each morning 
would be outside the melter’s jurisdiction, 
such as machinery breakdowns, &c. Every 
melting-shop manager without instrumental 
control on his furnaces was in @ similar position 
to that in which he found himself prior to 
furnace instrumentation at Shotton in 1935-36. 
His advice to managers contemplating instru- 
mentation was to install, in the first place, such 
instruments as would help them to overcome 
their peculiar managerial and plant difficulties 
and to ensure that it was correctly serviced. 
He appreciated that this advice was contrary 
to that given in Mr. Rogers’ paper, but he 
felt that that paper would have been of 
greater value had the introduction under the 
headings ‘‘ Applications of Instruments on 
Melting Shops” and “ The Correct Use of 
Instruments ’’ been omitted and a more suit- 
able introduction employed. For example, 
he could not conceive that a melting-shop 
manager should be asked to accept an instru- 
ment. Surely the manager must be the insti- 
gator and prime mover himself in the manage- 
ment of his shop and hence the introduction 
of instrumental control. The general substance 
of Mr. Rogers’ paper, however, was good, and 
would give any energetic manager a start on 
the sound principles of open-hearth furnace 
instrumentation. He was surprised that in 
both papers the instrument for recording the 
gas-port pressure was placed in the secondary 
class. This gas pressure was very important 
from the production point of view, and he would 
like to hear the authors’ views on the matter. 
In his view this was an essentially primary 
control to assist the manager in ensuring that 
the gas-port characteristic as constructed 
was maintained. 

Dr. J. A. Hall (National Physical Labora- 
tory) said that a programme of investigating 
what was really the significance of the reading 
given by a roof pyrometer had been started 
and a photographie technique had been added, 
of which he had given a description to the 
Institute in another connection a year ago. 
That concerned the brightness of open-hearth 
furnace roofs, although there was very little 
that could be said about it yet. A start had 
been made with a cinematograph technique 
and the results so far were interesting and 
confirmatory of what he said a year ago. 

The authors replied briefly, 





The final paper to be discussed on Thursday 
morning was :— 


RAPID ESTIMATION OF SLAG BASICITY 


By W. A. Smrru, B.Sc., A.R.T.C., J. MonaGHan, 
B.Sc., A.I.M., and W. Hay 
Synopsis 

Experiments have been carried out on the pH 
method of estimating slag basicity .developed by 
Philbrook. “Examination of all relevant factors 
failed to improve the accuracy beyond 40:3 V ratio, 
CaO /(SiO, + P,O,). 
A new method has been developed whereby the 
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specific conductance of the water extract is measured 
and related to the V ratio of the slag. On homo- 
geneous slags the V ratio can be estimated within 
+0: 15 in a little over twenty minutes. The method 
is affected by the presence of undissolved lime in 
the sample, but the estimation is reliable when the 
sample is homogeneous. 


DIsoussIon 


Mr. W. L. Kerlie (Messrs. Stewarts and 
Lloyds), remarking on the practical importance 
of the paper, said the authors had provided a 
tool whereby the basicity of a basic open- 
hearth slag could be determined accurately 
and more quickly than by conventional chemi- 
cal methods, and that was of particular impor- 
tance in slag control. 

Mr. F. L. Robertson (John Summers and 
Sons, Ltd.) said that melters, up to the 
last few years, had had so little help from the 
physicist and chemist that an. effort like that 
of the authors to reduce the time gap in fur- 
nace chemical control was welcome. So long 
was this gap of time between taking the sample 
and obtaining the results at the furnace, that 
chemical control had lagged far behind the 
physical control. To obtain 95 per cent right 
answers to the slag basicity question was quite 
good enough for the still rough melter, and 
twenty-five minutes from furnace to furnace 
time was as good as anything he could yet 
get. 

He wanted the authors to tell them how 
their excellent work ‘could be used before it 
sank forgotten into the Institute’s archives 
and into the works’ dusty cupboards. 

Mr. Smith briefly replied to the discussion, 
and the meeting was adjourned until the 
afternoon. 

(To be continued) 





Explosions in Marine 
Crankcases 


WE reprint below a notice which has recently 
been issued by the Ministry of Transport to 
marine engine builders, shipowners and ship- 
builders. 


The high standards of design and construc- 
tion of compression-ignition engines in the 
United Kingdom have resulted in a corres- 
pondingly high standard of safety, and explo- 
sions in erankcases have been relatively rare. 
Those recorded in the Ministry are few in 
number, though when they do occur they may 
be attended by more or less serious risk of 
injury; in one case recently there were a 
number of fatalities. 

The Ministry has carefully examined the 
known facts of the explosions in the crank- 
cases of compression-ignition engines that 
have been recorded and has reached the con- 
clusion that they have almost invariably been 
due to the overheating of an internal part and 
the consequent ignition of a particular mixture 
of lubricating oil mist and the atmospheric 
air present in every crankcase. The Ministry 
has come to the further conclusion that the 
risk of an explosion would be reduced if the 
following instructions were issued for the 
guidance of engineers in charge of this type of 
engine :— 

(1) Early detection of overheating and the 
prompt slowing down or stopping of the engine 
as circumstances permit will prevent the occur- 
rence of conditions favourable to fire or explo- 
sion. 

(2) Crankcase doors or inspection doors 
should not be opened, and the engine should 
not be restarted until the engine has cooled 
down. 

(3) Oil should not be sprayed on any sur- 
face, the temperature of which is above blue 
heat (about 550 deg. Fah.), as risk of fire is 
caused thereby. 

Owners and masters will be in the best 
position to decide how these instructions 
should be brought to the notice of their engi- 
neers; one method already adopted is to 
arrange for them to be printed on cards kept 
permanently and prominently displayed in 
the engine-room. 
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The Ministry has also examined the extent 
to which the risk of explosion in crankeases 
of compression-ignition engines might be 
reduced by attention to the design and equip- 
ment of the engines, and the following recom- 
mendations are made for the benefit of those 
responsible for the design and construction of 
compression-ignition engines of more than 
about 500 b.h.p. 

(a) The attachment of the crankcase doors 
to the entablature should be substantial. 

(6) There should be fitted in or adjacent to 
each crankcase door an explosion valve or 
dise of sufficient area to relieve any abnormal 
pressure within the crankcase and designed 
to reseat itself to prevent admission of further 
air. ' 

(c) In multiple engine installations measures 
should be taken, which, in the event of a 
crankcase explosion, will be adequate to pre- 
vent the passage of flame by way of oil drain 
or vapour pipes from one engine to another. 

(d) Means for the detection of overheating 
should be considered : it will be borne in mind 
that smoke from the oil in contact with the 
heated part is often the first indication of the 
existence of a hot spot. 

Designers and builders of compression-igni- 
tion engines should also consider whether, in 
order to obtain complete immunity from possi- 
ble fire or explosion in the event of the develop- 
ment of a hot spot, it would be practicable 
to arrange for the installation of equipment 
enabling the injection of CO, gas to all parts 
of the crankcase. 

The recommendations in the preceding two 
paragraphs of this notice need not be applied 
to existing ships except where there is reason 
to believe that a definite risk exists. 





British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 


STRUCTURAL STEEL FOR BRIDGES, &c., 
AND GENERAL BUILDING CONSTRUCTION 


B.S. No. 15: 1948. The British Standard Institu- 
tion has recently published the revision of B.S.15. 
In response to representations which have been 
made by structural engineers, it has been decided to 
include in this revision a requirement for a minimum 
yield stress for steel manufactured to this standard. 
In view of the importance of this addition, it has 
been considered desirable to give effect to it by the 
issue of a revision of the standard rather than by 
anaddendum. The . aeatepenay has also been taken 
to co-ordinate the tolerances for dimensions and 
weights with the corresponding tolerances adopted 
in later standards for structural steel. The forms 
of test piece have also been modified to conform 
to those included in B.S. 18. The standard specifies 
process of manufacture, test methods and require- 
ments, permissible margins on weights and dimen- 
sions, marking, provision of test certificates and 
inspection procedures. Tests on manufactured 
rivets are also described. Price 2s. 


MASTIC ASPHALT AND COMPRESSED 
NATURAL ROCK ASPHALT 


B.S. No. 1446: 1948, No. 1447: 1948, and No. 
348 : 1948—When the standards B.S. 348 and 
B.S. 596, covering compressed natural rock asphalt 
and mastic asphalt tively were reprinted in 
1945, it was stated that a full revision of the specifi- 
cations would be undertaken as soon as possible 
to take into account developments in these types of 
construction since the 1935 editions were prepared. 
B.S. 596 is now issued in two separate parts: 
B.S. 1446, Mastic Asphalt (Natural Rock Asphalt 
Aggregate) for Roads and Footways, and B.S. 1447, 
Mastic Asphalt (Limestone Aggregate) for Roads and 
Footways. The standard for compressed natural 
rock asphalt will retain the existing number, becom- 
ing B.S. 348: 1948. The lay-out of the ifica- 
tions follows the previous editions, and includés an 
appendix containing a list of information to be given 
by the engineer in his inquiry and/or order. In the 
case of the standard for compressed natural rock 
asphalt the most important change relates to chip- 
pings, which will be included unless instructions 
to the contrary are given by the engineer. Price 2s, 
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SCIENCE AND THE SOVIETS 

Smr Henry Datz’s resignation from a 
Russian Academy of Science is an event of 
grave significance, not to scientists alone, but 
to all who believe that it is to intellectual 
progress that. mankind must look for the 
advance of true civilisation. The details of 
the cause that forced Sir Henry to this 
unwilling step are outside our province ; they 
are concerned with the teaching of biological 
science. But the broad issue is as vital to 
engineers and physicists as to workers in any 
other realm of science. The essential fact is 
that the Academy in question has expelled 
from its midst a teacher of international 
eminence because the doctrine he taught was 
regarded as un-Marxian and “ bourgeois.”’ 
According to Pravda “the Academy of 
Science forgot that the most important 
principle in science is the Party Principle.”’ 
As Sir Robert Robinson, President of the 
Royal Society said in his Anniversary 
Address last Tuesday in reference to the 
matter, “That is a forthright declaration 
that leaves little scope for ambiguity”. The 
doctrine that was being taught was not 
concerned in any way with politics. It 
was simply biological. But an ideology, 
on the one hand, and a detestation of 
everything associated with the ordinary 
business and professional classes of pre- 
Soviet days, on the other, have led to a step 
which savours of the Dark Ages and the 
tyranny of the old ecclesiastics. We must 
trust, with Sir Robert Robinson “that the 
new conditions will not seriously impede 
the advance of biological science for which 
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such qualifications as ‘Western’ are as 
irrelevant as they would be for a multi- 
plication table.” 

That such an event should happen in the 
world of to-day would be ludicrous were it 
not the work of an autocratic Power which 
seeks to infest the whole of Europe with its 
own narrow policy. We do not for a moment 
believe that the Academy, which has been 
graced by many scientists of international 
repute, initiated the expulsion of a 
professor to which we have alluded. No 
one can doubt that it received instructions 
which it was powerless to disobey. Will 
other institutions .be the victims of similar 
dictatorial folly ? Will physicists and engi- 
neers be informed that they, too, are no 
longer to teach the principles that have been 
handed down to them by a long series of 
philosophers and discoverers because, for- 
sooth, those philosophers and discoverers 
were not ignorant toilers with hammer and 
sickle, but were “bourgeois” and, still 
worse in not a few cases, nobles or of noble 
extraction? Or is it conceivable—alack ! it is 
not inconceivable—that the autocrats of the 
US.S.R. may take upon themselves the 
responsibility of deciding which branches of 
science suit their policy and which do 
not, and what scientific doctrines may be 
tolerated and what are repugnant to the 
spirit of Lenin and Marx? Science always 
has had and always will have its opponents. 
There have been occasions when even the 
most liberal thinkers have asked themselves 
whether it would not have been better to have 
left the veil unlifted. But that is a passing 
doubt, the reflection of a moment of human 
weakness. In the end the belief that all science, 
of all kinds, can and will be turned to man’s 
advantage triumphs over doubts and regrets. 
Russia will find it so. She cannot kill dis- 
tasteful doctrines by suppressing their teach- 
ing. The good that is in them will be sifted 
out by other workers in other places; the 
bad and erroneous will be wiped away. 
Science cannot be destroyed, nor can its 
progress be delayed, by the will of autocrats. 

It is, perhaps, well that we should reflect 
upon this unhappy episode. Whilst we 
cannot bring ourselves to believe that this 
enlightened land will ever tolerate restraint 
of the perfect freedom of scientific philo- 
sophy, we recognise that a policy that 
inclines towards the complete autocracy of 
the State has not a few adherents here. 
That policy, pushed to its logical con- 
clusions, may rule, as the Communists of 
Russia have made it rule, that since the 
State is all powerful it has the right to order 
and control even the thoughts and dogmas 
of science as well as its actions. But we 
may find comfort for such gloomy thoughts 
in the forthright expressions used by Mr. 
Morrison, Lord President of the Council, at 
the Royal Society’s dinner. “Those who 
accuse scientists of deviating from dogma 
accuse themselves of deviating from the 
ways of science which are, after all, simply 
the ways of truth... The Royal Society 
is a citadel of standards and values which 
must be vigilantly and rigorously defended.” 
Sir Henry Dale, by his resignation, 
which all scientists will applaud and in 
words which all will approve, has pro- 
claimed the abhorrence of true-thinking 
people of an action which does “ terrible 
injury to the freedom and the integrity 
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of science. At the same time, he has 
reminded us that in the backward. 
moving policy of Communism a real danger 
does lie latent that the freedom of science, 
like the freedom of speech, may be swept 
away. 


THE GAS TURBINE 

THE prospective user of gas turbines wil] 
find admirable expository matter in the 
paper read before the Diesel Engine Users 
Association, on Thursday, November 18th, 
by Mr. R. J. Welsh, and it is indeed oppor. 
tune that at this time power users should 
have before them a statement showing just 
what a gas turbine is, and how its special 
characteristics fit into the panorama of 
modern prime movers. Mr. Welsh, in 
composing that paper, has reached a high 
level of clarity and his object is well stated 
in that place where he observes that ‘‘ The 
first obvious requirement of an intelligent 
gas turbine user, or prospective user, is 
that he should understand at least the ele. 
mentary principles of how and why a gas 
turbine works. Without some such know. 
ledge a detailed discussion of practical 
problems would be impossible.” 

While Mr. Welsh does not occupy himself 
with the historical background of the gas 
turbine, we think it appropriate to empha- 
sise not only the comparative antiquity 
of this machine but the prominent part 
played in its development by British engi- 
neers. Before the end of the eighteenth 
century, at a time when Watt and his asso- 
ciates were introducing the double-acting 
condensing steam engine, John Barber 
described the gas turbine in what has justly 
been regarded as one of the most remarkable 
adumbrations ever set forth in a patent 
specification. Indeed, the only addition 
made to the gas turbine cycle since Barber 
enunciated it in 1791 is the heat exchanger 
for transferring the heat of the exhaust gases 
to the compressed air delivered to the com- 
bustion chamber. While other patentees 
followed close behind Barber—as for 
example, Dumbell, in 1808—it was not 
until 1850 that an experienced mechanical 
engineer took a hand in the matter. Little 
attention has been given to the fact that 
Fernihough, in his patent of 1850, described 
the mounting of the air compressor on the 
same shaft as the gas turbine. Before the 
close of the nineteenth century, Parsons 
had given more or less exact shape to the 
gas turbine in his patent of 1884, where, 
among other things, he describes the cooling 
of the blades. We mention these matters 
for the reason that the momentous work of 
British engineers—as happened in the case 
of the direct injection compression ignition 
oil engine—is apt to be lost sight of. They 
must not be robbed also of their priority 
in the case of the gas turbine. But while 
great prescience was shown by British gas 
turbine inventors in the eighteenth and 
nineteenth centuries, it was only at the 
commencement of the twentieth century 
that a turbine wheel was first actually oper- 
ated by products of combustion, when the 
late Dr. Sanford Moss, after much labour, 
developed a continuous combustion chamber 
which gave stable operation. This was 
about the end of 1902, the work being done 
in the Sibley Laboratory of Cornell Univer- 
sity. Dr. Moss— with characteristic modesty 
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—observed that “‘As with many other 
experimental gas turbines, the power for 
compression was more than the turbine 
power, so except for the historical fact that 
the combustion chamber actually operated 
the turbine wheel, the experiment was a 
flat failure.” We need not deal here with 
the work of Kuzminsky, Hunt, Stolze, 
Vogt, Armengaud and Lemale, Holzwarth 
and other inventors, except to point out 
that it was not until 1905 that the Société 
des Turbo-Moteurs of Paris built a gas tur- 
bine (designed by Armengaud and Lemale), 
in which the turbine developed sufficient 
power to drive its own compressor and still 
have a margin left to do useful work. This 
was the machine for which Brown Boveri 
built the first commercial centrifugal air 
compressor, and it may be regarded as hav- 
ing had a very important influence on the 
subsequent development of the gas turbine, 
a development culminating, during 1938, 
in the installation of the 4000-kW gas tur- 
bine-driven generator built by Brown Boveri 
and Co., Ltd., for the Champ Bougin Power 
Station at Neuchatel, the first gas turbine 
ever used for public electric supply. 

Since then an enormous amount of work 
has been done in the field of gas turbine 
design and construction, but it must be 
remembered that even to-day, there are 
only three or four gas turbine-driven genera- 
tors in the world which have supplied power 
for public supply. It does not follow that 
gas turbine progress has been slow. It 
means that commendable caution has been 
shown in large-scale research and assess- 
ment. Nothing could be farther from the 
truth than to suppose that the gas turbine 
is destined to replace, wholesale, the steam 
turbine and the heavy-oil engine. The gas 
turbine is a new prime mover with charac- 
teristics which give it an immediate and 
definite field of application in circumstances 
where it can be shown to have specific 
advantages over existing machines. It 
has already demonstrated its predominance 
in the field of high-speed aviation: It has, 
in some other departments, proved effective 
to a degree not possible with any other 
type of plant. At the present time—and 
so far as concerns the public supply of elec- 
tricity—it has obvious advantages as a 
standby equipment. Indeed, at the Kraft- 
werk Beznau in Switzerland, two gas tur- 
bine-driven generators of a collective capa- 
city of 40,000kW are already installed for 
standby and emergency service. Far-reache 
ing as must be the eventual effect of the gas 
turbine on industry, it is as an addition to, 
rather than a substitute for, other prime 
movers that it must be regarded. The steam 
turbine and the oil engine will continue not 
only to be manufactured but to be improved, 
and as with all new developments, the com- 
petition of the gas turbine will stimulate 
progress with other means of producing 
power. “he present phase of development 
reveals the gas turbine as a promising addi- 
tion to. the resources of engineering science. 
Already, in its moderate initial temperature 
applications, it may be supposed to have a 
working life comparable to the working 
life of modern steam turbines. Compared 
with the heavy-oil engine, its.present lower 
heat efficiency is to some extent offset by 
very much higher specific output per unit 
of weight ; by the wider range of fuel which 
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can be burned, and by reduced cost of build- 
ings and foundations. It can function without 
water and with negligible consumption of 
lubricating oil, while it also provides impor- 
tant scope for heat recovery, in which respect 
the gas turbine may likely prove superior 
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Gas Turbines and Their Problems, by HAYNE 
Constant, M.A., F.R.Ae.S., M.I.Mech.E. 
Todd Publishing Group: London, 1948. 

A BOOK upon gas turbines by the author of 

this work, who is Deputy Director of the 

National Gas Turbine Establishment and 

also has devoted fourteen years or more of 

his life to the development of that prime 
mover, is one which will be welcomed by 
all engineers who take any interest in the 
subject. How few of them do not! The 
book traces the early history of the gas 
turbine, describes the advent of the aircraft 
gas turbine and discusses shortly the situation 
existing at present for machines of that type 
of all kinds, aeronautical, marine and land. 

There follow chapters on thermodynamic 

cycles, the compressor, the turbine, ducting, 

combustion, the heat exchanger and mecha- 
nical design; and the book concludes with 

a study of applications of the gas turbine 

and some thoughts about its future. 

This book is in no sense an exhaustive 
treatise on the gas turbine, designed for the 
use of the specialist. The object of the 
author, succinctly stated in his foreword, is 
“‘to inform engineers of the present status 
of the art of the gas turbine, to describe 
the problems and difficulties that are engag- 
ing the attention of research workers, and 
to predict the prospects and possibilities 
that are being opened up by the develop- 
ment of this new thermodynamic system.” 
No one will doubt the fitness of the author 
to write such a book. Nor will anyone doubt 
that the book will be read and valued by 
many engineers. It is therefore all the more 
unfortunate that the author has apparently 
paid too little attention to the checking of 
the proofs his printers sent to him. Minor 
misprints are numerous and extend, for 
instance, to the misspelling of the name of 
Escher Wyss throughout the volume. The 
book is also marred by one or two other 
errors, in references to those fields 
of gas turbine application with which 
its author is less familiar than the 
aeronautical field. For instance, the 
G.W.R.: 2500 h.p., 600 deg. Cent. locomotive 
on order from Brown Boveri, appears to 
have been confused with the 4000 h.p., 
800 deg. Cent. machine by the same makers, 
with “ Comprex,’’ which was demonstrated 
in 1946. It is stated rather loosely that the 
Metropolitan-Vickers Company is construct- 
ing a locomotive for the G.W.R., whereas in 
fact, of course, it is only the gas turbine 
and electrical plant that it will provide. 
Is it correct to say as our author does, 
in relation to this plant : ‘‘ A heat exchanger 
will be fitted’’? Again, is it correct to 
say of the Escher Wyss closed circuit that 
it is ‘“‘ pressurised by its own turbo-com- 


pressor’? Moreover, are we wrong in 
thinking that there are too many 
noughts in the statement that the 


closed cycle machine can “ conveniently 
cover the range of 10,000 to 1,000,000kW,”’ 
and even if a nought is knocked off these 
upper and lower limits is the statement 
satisfactory ? For we believe that a licensee 
has recently booked an order for a 600-kW 
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to the piston oil engine. But, above all, it 
appears to embody that characteristic empha- 
sised by James Watt when he remarked 
that “in all things, but proverbially in 
mechanism, the supreme excellence is 
simplicity.” 


Literature 


set. Certain references to machines outside 
the aeronautical range within which Mr. 
Constant is an acknowledged master also 
appear to have been made somewhat hastily. 
For instance, the criticism of the steam 
locomotive for weighing 150 tons and con- 
suming 23 per cent of its fuel in driving 
itself surely overlooks the need for adhesion. 
We point out such loose statements to the 
author in no spirit of carping criticism. 
Those well aware of the outstanding work 
done by Mr. Hayne Constant, more particu- 
larly on the aeronautical side, will 
not have their faith in the author disturbed 
one whit by the discovery of such errors 
amongst references to other applications 
of the gas turbine. But their discovery 
will not recommend the book to those 
less familiar with the real accomplishments 
of its author. We hope both that the book 
will go into a second edition and that when 
that edition is published the work will be 
really thoroughly revised and corrected. 





Piling for Foundations. By R. R. Mrntx1n, © 
London: Crosby Lockwood and Son, Ltd. 
Price 15s. 0d. 

THIs is a useful vade-mecum for engineers 
engaged in works involving piling. A good 
deal of the first chapter is devoted to a com- 
parison of the various safe-load. formule 
for piling. There is a number of these and 
it is an advantage to have them all together 
in one volume with an analysis of their 
relative merits. Some of them give widely 
differing results, and it cannot be said that 
any one of them represents finality in all 
conditions. Reliance must be placed on a 
good factor of safety in doubtful cases. 
The full resistance of a pile is, in most cases, 
only developed some time after it is driven, 
and depends upon the static frictional resis- 
tance of the soils in the strata. This empha- 
sises the importance of preliminary borings 
and the physical analysis of the soils found 
at various levels. This is just as important 
in the case of a pile-driving job as in that of 
ordinary foundations. 

In addition to the matter of pile-driving, 
particulars of pile extraction might have 
been dealt with. For the reason given above, 
this is frequently a difficult job. 

One of the most valuable parts of this book 
is that dealing with pile-driving plant and 
apparatus, pile frames (whether on shore or 
floating), winches, helmets and dollies, 
arrangements for jetting, and so forth. 
There is also a useful section dealing with 
the various patented forms of cast-in-situ 
piles, cylindrical sectional piles and pressure 
piles for use in situations where the vibration 
or noise of ordinary pile-driving would be 
detrimental or where there is no headroom 
for pitching and driving an ordinary pile. 
Sheet’ piling is dealt with at considerable 
length, both for temporary or permanent 
structures, and this includes the design of 
single-skin or coffer dams. There seems to 
be a little confusion in the use of the words 
“ coffer dam.” A coffer dam, in the usual 
parlance, is one composed of two skins having 
the intervening space filled with puddled 
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clay, or else a complete ring of sheet piling 
enclosing an isolated structure such as a 
—— pier. The dams shown in Fig. 72 
and Fig. 105 are, strictly speaking, single- 
skin dams. 

The concluding part of the book deals 
with marine structures, dock walls, sea 
walls, &c., in which piling is. embodied. 
These are more common on the Continent 
and in the U.S.A. than here, but are more 
economical in bad ground than gravity 
walls. Piling is also, as described, used for 
extending quays in docks so as to deepen 
the berths, by means of “false quays ”’ 
carried on piles or piles and cylinders, in 
front of the old walls, as has been frequently 
done in the Port of London. 

This is a most useful book, in spite of one 
or two notable omissions, for instance the 
B.S.P. box-type load-carrying piles used 
in constructing wharves ie the war, 
as at the Sydenham Wharf, Belfast, and the 
screw-pile cylinders such as those used in 
the Gare Loch jetty, in soft silt, with two 
or three screws on each set. 


Letters to the Editor 
(We do not hold ourselves responsible for the opinions of 
our correspondents) 
VELOCITY DISTRIBUTION IN ROTO- 
DYNAMIC PUMP CASINGS - 


Smm,—May I raise a few points on the articles 
on “ Velocity Distribution in Roto-Dynamic 
Pump Casings,” by Addison and Sadek, in 
your issues of November 5th and 12th. 

It may be assumed that the velocity read- 
ings were obtained by means of a traverse, 
that is, they were not taken simultaneously. 
In testing centrifugal fans, the writer has 
frequently observed a distinct cyclic fluctua- 
tion in the velocity distribution. With a 
rectangular outlet divided into, say, sixteen 
small rectangles, a high velocity jet would 
appear in each in turn, the frequency being of 
the order of ten to sixty seconds. This was 
easily noticed in air flow although most diffi- 
cult to observe with water. In extreme cases 
it was possible to follow this jet in taking a 
traverse and obtain efficiency figures of the 
order of 100 per cent. It would be interesting 
to know if this possibility was borne in mind, 
and if other experimenters have encountered 
the same phenomenon. 

The method of varying the delivery head and 
consequently the output, was presumably by 
a sluice valve. If this was mounted fairly 
near the pump as is frequently the case, is it 
not possible that the velocity distribution at 
the pump discharge was affected by it? On 
the upstream side of such an arrangement, 
that is, on the pump side, it would appear 
reasonable to expect variations in opening to 
have some such effect, as violent variations 
are easily seen on the downstream side, some- 
times quite a small adjustment causing the 
high velocity region to jump from one side of 
the pipe to the other. 

In the first pump tested it was very cleverly 
demonstrated that pump spin caused a faulty 
reading of the water meter just above the 
pump, and it seems likely that the presence of 
the meter would affect the flow along the dis- 
charge pipe. 

The authors rightly draw attention to the 
difference between the true leaving kinetic 
energy 2w(5a)V.U?/2g and the nominal energy 


2 
wf S27] although it is well known, of 


course, that this should strictly be allowed for, 
even in the case of steady flow with parallelic 
velocity distribution. As the authors observe, 
this will not have any considerable effect on 
centrifugal pump efficiency, but it may in a 
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centrifugal fan, where kinetic energy is always 
a large proportion of the total energy. In this 
case also it would be virtually irrecoverable, 
but is worth considering in the important 
matter of drawing upon energy balance. 

The method of illustrating the velocity 
components is most commendable, and similar 
plots round the volute would be of value in 
determining the true behaviour of the fluid. 
The free vortex theory, which the authors 
state to be common, is not very attractive in 
the case of a volute, although there must 
be some free vortex effect, probably with a 
purely jet effect from the blades superimposed. 
This is obviously bound up closely with the 
speculation as to how far the jets from the 
blades penetrate the main streams. 

Although we have had, in recent years, some 
gallant and ingenious attempts to produce 
theories accounting completely for centri- 
fugal pump behaviour, the writer believes that 
nothing has been proved which upsets the 
classical theory that we have an increase of 
pressure through the impeller due partly to 
decrease of relative velocity and partly to 
forced vortex effect, together with an increase 
of kinetic energy in the fluid leaving the impel- 
ler, which may be partially recovered as 
pressure energy. The pitot cylinder as used 
by Addison and Sadek would appear to offer 
great possibilities in such a field of experiment. 

CHaRLES G. FERGUSON 
M.Sc., M.I.Mech.F. 
Glasgow, November 22nd. 
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SHORT NOTICES 


Diamond Tool Patents: II, Diamond Abra- 
sive Wheels. Edited by P. Grodzinski, 
A.M.I. Mech. E. London: Industrial Diamond 
Information Bureau, 32—34, Holborn Viaduct, 
E.C.1. Price 10s. net.—This is a companion 
book to the survey issued by the Bureau some 
three years ago dealing with the machining of 
metals and non-metallic substances. It lists 
and classifies in numerical order about 400 
patents dealing with diamond abrasive wheels. 
It includes a very useful table in which the 
types of bond in diamond abrasive wheels are 
sub-divided into three main classes and which 
quotes the corresponding patent numbers. 
The main part of the brochure contains abstracts 
giving the main features of these patents. An 
appendix is included on patents dealing with 
the production and use of loose diamond 
abrasive. 

The J. and P. Switchgear Book. By R. T. 
Lythall, M.I.E.E., A.Am.I.E.E. London: 
Johnson and Phillips, Ltd., Victoria Works, 
Charlton, S.E.7. Price 25s.—This useful book 
embodies the material which formerly 
appeared in Volumes I and II, and contains 
additional chapters on recent switchgear 
developments. The fourth edition, there- 
fore, not only supersedes both the previous 
volumes, but has been brought up to date com- 
pletely. In spite of its increased size and scope, 
however, the book aims to preserve its original 
character as a handbook for the non-specialist 
user and the student. To increase its appeal 
to students, the book is obtainable through 
educational establishments at the reduced price 
of 20s., which represents excellent value. 
Unfortunately, the index is not so comprehen- 
sive as is desirable in a book of this calibre, and 
further attention to this important detail, 
in any future revision, would be worth while. 


Fractional Horsepower Electric Motors. By 
C. G. Veinott. London : MeGraw-Hill Publish- 
ing Company, Ltd. Price 30s.—Extensive 
revision of the original subject-matter has been 
incorporated in the second edition of this com- 
prehensive work containing 554 pages describing 
the principles of operation, the performance 
characteristics and the repair and servicing of 
fractional horsepower motors of all kinds. A 
new chapter has been added to help the user in 
choosing the correct motor for any particular 
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drive. Many of the earlier chapters have been 
largely rewritten, and the new material includes 
a discussion of single-phase windings with 
dissimilar coils, and instructions for rewinding 
a split-phase motor for a different number of 
poles. Considerable attention is given to 
electrolytic capacitors, regeneration and a 
versatile design of capacitor motor for single. 
speed, two-speed or adjustable-speed service, 

i in mind that this book is based on 
American practice throughout a chapter that 
is of unusual interest is the one describing con. 
structional features common to more than 
one kind of motor: bearings, starting switches, 
rigid and resilient mountings, thermal overload 
protection and reduction gearing are dealt with 
from this point of view. 


Rubber to Metal Bonding. By S. Buchan, 
M.A., B.Sc. London: Crosby Lockwood and 
Son, Ltd., 39, Thurloe Street, S.W.7. Price 
21s. net.—This book deals with all aspects 
of rubber to metal bonding in comprehensive 
detail and covers the history and the develop. 
ment of the technique used in modern practice. 
The author points out in his introduction that 
the emphasis which the book gives to the 
process which utilises brass plating as a bonding 
agent, can be justified because it is still the 
method which appears to be most reliable and 
consistent. It is, he says, regarded as the 
general standard against which newer processes 
are measured and judged. The book, in addi- 
tion to dealing in detail with all aspects of the 
brass-plating method, also deals fairly briefly 
with other forms of bonding and cements. 


Industrial Electronics Reference Book. By 
Electronics Engineers of the Westinghouse 
Electric Corporation (U.8.A.). New York: 
John Wiley and Sons. London: Chapman 
and Hall. 45s. net.—This volume aims 
to cover the whole field of electronics in 
thirty-six chapters, each contributed by a 
specialist in the Westinghouse Corporation 
and collated by a book committee. The experi- 
ence of the authors is sufficient guarantee of the 
accuracy of the information given, and although 
there are minor misprints, the book can be 
considered as a noteworthy contribution to the 
literature of electronics. The book is lavishly 
produced and illustrated, and there is a reference 
list at the end of each chapter. 


BOOKS RECEIVED 


Electronic Engineering. By E. Molloy. London : 
George Newnes, Ltd., Tower House, Southampton 
Street, Strand, W.C.2. Price 5s, 

Metal Process Engineering. By Norman E. 
Woldman. London: Chapman and Hall, Ltd., 
37, Essex Street, W.C.2. Price 30s. 

The Failure of Metals by Fatigue. Symposium. 
Australia: Melbourne University Press, Carlton, 
N.3, Victoria, Australia. Price 42s. 

Elementary Industrial Electronics. By William 
R. Wellman. London: Macmillan and Co., Ltd., 
St. Martin’s Street, W.C.2. Price 22s. * 

Diesel Engine Design. Fifth edition. By H. 
F. T. Purday. London: Constable and Co., Ltd., 
10-12, Orange Street, W.C.2. Price 25s. 

An Introduction to: Metallurgy. Second edition. 
By Joseph Newton. London: Chapman and Hall, 
Ltd., 37, Essex Street, W.C.2. Price 33s. 

Intermediate Hydrostatics. By E. E. Preidel. 
London: University Tutorial Press, Ltd., Clifton 
House, Euston Road, N.W.1. Price 9s. 6d. 

Cost Accounting. Second edition. By John G. 
Blocker. London: MeGraw-Hill Publishing Com- 
pany, Ltd., Aldwych House, W.C.2. Price 33s. 
tific Instr ts II. By Herbert J. Cooper. 
London: Hutchinson’s Scientific and Technical 
Publications, 47, Princes Gate, 8.W.7. Price 30s. 

Questions and Answers on Refrigeration. By 
M. E. Anderson. London: George Newnes, Ltd., 
Tower House, Southampton Street, W.C.2. Price 
5s 
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Elementary Telecommunications Practice. By 
W. T. Perkins. London: George Newnes, Ltd., 
Tower House, Southampton Street, W.0.2. Price 
12s. 6d. 

The Work of the Bridge Builders. By J. Gordon 
Peirson, Oxford: Pen-in-Hand Publishing Com- 
pany, Ltd., St. Michael’s Street, Oxford. Price 
7s. 6d. 
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Hendon Dock Aluminium Bridge 


AST Friday there was officially declared open 

at Sunderland Docks by the Minister of 
Transport, Mr. Barnes, the Hendon Dock 
Bridge, the first bascule bridge to be built of 
aluminium alloy in the world. The bridge is 
illustrated in Fig. 1, 

At one time the Port of Sunderland, through 
which there has always moved a certain amount 
of general merchandise, was mainly concerned 
with the export of coal. But in recent years 
the pressure on the general cargo facilities has 
greatly increased. The established trades are 
growing in volume and new olasses of traffic 
are arising. To meet these needs there has 
been put in hand by the River Wear Commis- 
sioners @ scheme of port improvement work at 
an estimated cost of about £800,000, which will 
provide an increased depth within the docks to 
accord with the greater draught of ships expected 
to use them, wider manceuvring space, better 
quay accommodation, larger storage grounds, 
&c. Amongst these works there is included the 
equipment of the east quay of Hendon Dock, 
the most southerly of the docks, to handle 
general cargo. In order to allow access by 
larger ships to this quay it became necessary 
to widen and deepen the entrance to this dock 
from Hudson Dock. This work involved the 
removal of the existing swing bridge and its 
replacement by the bascule structure illustrated. 


SNTRANCE WIDENING 


A drawing reproduced in Fig. 8 gives some 
details of-the method adopted for widening the 
entrance to Hendon Dock to a width of 90ft and 
deepening it to give a minimum depth of water 
of 29}ft. The existing masonry walls of the 
entrance were built with battered faces. This 
section was felt to be unsuitable for the accom- 
modation of modern ships with nearly vertical 
sides, since, if contact occurred, any damaged 
inflicted would be below water. Consequently, 
upon that side of the opening which is being 
left otherwise undisturbed a new concrete 
capping is being placed, so arranged that its 
outer face projects far enough to be vertically 
above the bottom of the battered wall. Upon 
the other side of the opening, as the drawing 
shows, sheet piles have been driven with a 





concrete capping to provide a new wall, and 
the existing wall is being removed. 

It was when this work of widening the 
entrance was put in hand that the previously 
existing swing bridge had to be removed. 
Thereby road and rail connection was severed 
across the gap and a number of engineering 
works situated upon the seaward side had to 
depend, until such time as the new bridge was 
completed, upon a bridge situated, incon- 
veniently, 4 miles away at the northern entrance 
to the docks. The provision of a new bridge 
across the gap was therefore regarded as a 
matter of such urgency that its construction 
was put in hand as soon as the old bridge had 
been removed, and the work has been pressed 
to completion before the widening of the 
entrance channel, work upon which is still 
proceeding. 


THe New BRIDGE 


The new bridge is of no great size. It derives 
its peculiar interest from the fact that its 
moving parts-are made of aluminium alloy. 
The structure is illustrated by engravings 
accompanying this article and its general 
dimensions and other particulars are given in 
the table in the next column. 

The operating machinery is designed to raise 
and hold the bridge in any position against a 
wind load of 15 lb.per square foot. The bridge 
carries a 9ft roadway with a single railway 
track and two 4ft 9in footpaths. 


FouNDATIONS 


The drawing, Fig. 9, shows the arrangement 
of the foundations and supporting steelwork 
for the bridge, together with the fixed approach 
deck. In conjunction with Fig. 10, showing the 
arrangement of the superstructure, it is largely 
self-explanatory. The material underlying the 
foundations is limestone, and, unexpectedly, 
when bared by excavation, this rock was not 
found, as it has usually been found elsewhere 
in the district, to be heavily fissured. However, 
precautions were taken to keep the excavation 
dry while the foundation concrete was being 
placed. Steel sheet piling was first driven as 
shown in Fig. 3. Within the piling and separated 
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from it by a small gap a 4}in brick wall was 
built up to which a Ruberoid layer was applied, 
as can be seen in Fig. 9. Drainage channels in 


Dimensions of Bridge 
Clear waterway --» 90f6 





Span between centre Jine of trunnions 121ft 1tin 
Length of moving span... pie ee 109ft 2in 
Radius of tail rack... ... ... 19ft 6}in 
Length of fixed spans, each ... 37ft 2in 
Total length of bridge ... ... ... ... ... 183ft 6in 
Clearance under bridge when closed, above 

MT ede d* fas hd pest <cs: sak CO 
Rail level at ends of moving span, above 

11) Fe TIRE se ee ENE 
Longitudinal camber ef movin an... ... Bin 
Wateeway clear with bridge prs hs ohh ian. 
Widths 
TE ay OME A Or AR 
Centre line of trusses Nir 
Between trusses 18ft 6in 
Loading 

Railway : 

Main girders: A train of 15-ton axle loads at 10ft 

centres. 
Rail bearers and cross girders: 70-ton bogie on two 
axles at 6ft 6in centres. 

Highway : 

As shown in sketch. 

/ ” 
26'- 6 











i $ 
24” 1’. 10” 274” 


ARRANGEMENT OF WHEELS ON AXLES. 
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Weight of vehicle 
Load of vehicle ... 


15 tons 
60 tons 


5 tons 
Wind loads : 
50 Ib per square foot on unloaded structure. 
20 Ib per square foot on bridge and load when moving 
load on bridge. 
15 lb per square foot on bridge when raised. 


the bottom of the excavation led water to a 
central point from which it could be pumped 
away. Few troubles were experienced in put- 
ting down the foundations. The only trouble- 
some work that merits attention here was the 
accurate placing of the anchor steelwork. The 
lower parts of these built-up structures in each 
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>K WALL AND BRIDGE AT SUNDERLAND 


Fic. 2—-NEw WesT WALL OF ENTRANCE FiG. 3—NEW WALL AND PILING FOR BRIDGE FOUNDATION 
FiG. 4—PLACING FOUNDATION CONCRETE FIG. 5—-ANCHORAGES SUSPENDED IN PLACE 
Fic. 6—-BASCULE LEAF SLUNG BY 25 TON 'DERRICK FiG. 7—-EAST SPAN IN ‘** Up’’ POSITION 
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foundation consisted of 12in by lin flats, and 
their flexibility necessitated that great care 
should be taken in setting them in place and 
filling concrete around them (Fig. 5). 


SUPERSTRUCTURE 


‘The superstructure of the bridge was designed 
and fabriceted by Head, Wrightson and Co., 
Ltd., of Middlesbrough, in aluminium alloy 
as & double-leaf trunnion bascule. Only 
kentledge boxes, rails and other small details 
are made of other materials. But the use of 
aluminium alloy has been confined to the 
movable parts, since no advantage would have 
been gained by using other than mild steel 
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FIG. 8—WIDENING OF ENTRANCE 


for the fixed parts of the bridge. The aluminium 
alloy used is type “1758,” and the necessary 
plates and extruded sections were supplied by 
the British Aluminiunt Company, Ltd., and 
Northern Aluminium Company, Ltd., respec- 
tively. Clad plates were made to specification 
“ DTD 390” with a minimum elongation of 
10 per cent, and extruded sections to B.S.S. 
“6L1,” with a minimum elongation of 14 per 
cent. For both plates and sections the minimum 
proof stress was 15 tons per square inch and 
the minimum tensile stress 25 tons per square 
inch, Working stresses are 7 tons per square 
inch tensile and 4-35 tons per square inch shear. 
Mild steel rivets have been used throughout 
and to prevent the possibility of electrolytic 
action the whole of the aluminium alloy, 
including rivet holes before the insertion of 
rivets, was painted with zinc chromate. 

A general arrangement drawing of the super- 
structure is reproduced in Fig. 10, from which it 
will be seen that railbearers are of plate girder 
construction, 2ft deep, and the cross girders are 
spaced at 13ft centres and are 2ft 11,4in deep. 

The roadway flooring consists of aluminium 
alloy plates on longitudinal channel bearers 
and the surfacing is asphalt bonded to the 
plating by expanded metal. Special attention 
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has been paid to the junction of the two leaves. 
At this point the rails have scarfed joints to 
minimise hammer blow, together with cast 
steel wheel guards, the whole being arranged to 
allow for expansion and 
contraction due to 
variation of tempera- 
ture. 

The forward ends of 
the main girders are of 
lattice girder construc- 
tion. The top boom is 
composed of two chan- 
nels battened together 
at intervals, and the 
lower boom of two 
channels with a flange 
plate extending from 
the trunnion to the 
panel immediately be- 
yond the forward 
bearing. The vertical 
and diagonal members 
are of I-section built up 
from plates and angles. 
The tailor quadrant end 
of the girders has the 
top boom curved to a 
radius of 19ft 64in. The 
boom is. composed of 
two cheek plates with 
four flange angles and a top flange plate. There 
are two angles riveted on the top to which the 
pins forming the rack are fitted. The ballast 
boxes are of mild steel, filled with burr concrete, 
and cast iron blocks are provided for final 
adjustment. 

Because of thé light weight of the aluminium 
alloy structure, Head, Wrightson and Co., Ltd., 
was able to construct the movable parts at 
Thornaby-on-Tees and float them by motor- 
ship to the site. Fig. 6 shows the forward end 
of one of the bascule leaves being picked up 
by a light crane. Later, it was manceuvred 
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curved tail ends of the trusses descend into 
watertight pits in the abutments. The pits 
are spanned by the approach girders and floor- 
ing. Each leaf is operated through reduction 


| @ Dredged Level 
— 29°50 


9—FOUNDATION OF BRIDGE 


gears by two 25 h.p. motors, but in the event 
of one motor failing whilst raising the bridge 
the other can continue the operation quite 
safely. The machinery is designed to raise and 
hold the bridge against a wind pressure of 15 Ib 
per square foot. When in the “ down ” position 
the leaves are locked to each other by two robust 
steel bolts which ensure that the leaves deflect 
together, as a load passes over the bridge. The 
bolts are driven by a 3 h.p. motor through 
gears and are controlled from the master con- 
troller through a limit switch. 

The bridge is controlled by a master drum 
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FiG. 10—-SUPERSTRUCTURE 


into position and bolted to the quadrant already 


mounted in position. 


ConTROL MECHANISM 
The machinery for operating the bridge is 
placed below ground level, where a pinion 
engages with a curved pin rack at the tail end 
of each truss. When the bridge is opened, the 





controller operating relays. The bridge operator 
controls the bridge from a control house, and 
a luminous indicator is provided which shows 
all positions of the bridge. The bridge can be 
fully opened in one minute. 

Navigation lights are fitted to each side of 
the east leaf, and traffic lights are installed 
and interlocked with the bridge controls to 
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show green when the bridge is open to road 
traffic, and red when it is being raised or is open 
to shipping. 

Savinc Due To UsE or ALUMINIUM 

The following table gives particulars of the 
weights of various parts of the moving span :- 

Tons 
Weight of aluminium alloy in moving span... 51-5 
Ww eight of steel eee racks, rails and rivets) 

in moving § otis xd 
Weight of asp! alt on moving span 
Weight of steel in fixed a 
Weight of asphalt in fix i 
Weight of steel in anchorages... 

Weight of kentledge (including box) it in east leaf 
Weight of kentledge (including box) in west leaf 
Approximate weight of machinery and motors... 

A comparison of the weight of the moving 
parts of the aluminium alloy bridge and the 
estimated weight of the moving parts of a mild 
steel bridge of similar design is set out below. 

An approximate comparison is that whereas 
the weight of any individual alloy member 
would be a little more than one-third that of a 
similar steel member, the overall saving in 
weight is of the order of 50 per cent due to the 
fact that certain items, such as steel rails and 
racks and paving are common to _ both 
structures : 

Aluminium Bridge 
Tons 
Weight of moving — 
(i) Structure a ee ee ae ee a 86-5 
EER re ee ea 


216-5 
Mild Steel Bridge 
. Tons 
Weight of moving angele 


(i) Structure... . tty pineal ee 
EE, eine eee) aves uee “gag coos ae ST 


450 

The weight of the aluminium bridge expressed 
as a percentage of the weight of a similar bridge 
constructed of mild steel works out at 48 per 
cent. 

The whole of the work just described was 
and is being done under the direction of Mr. 
W. H. 8. Tripp, M.L.C.E., M.I. Mech. E., chief 
engineer, River Wear Commissioners, who has 
been responsible also for all design other than 
that of the superstructure of the bridge. The 
latter was designed by Mr. F. J. Walker, 
A.M.L.C.E., A.M.I. Mech. E., chief civil engineer 
of Head, Wrightson and Co., Ltd., until April, 
1946, and now director and general manager of 
Head, Wrightson Light Alloy Structures, Ltd. 
The contractors for the quay works and bridge 
foundations are W. G. Turriff, Ltd., whose 
local office is at Wallsend-on-Tyne. 
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The Danger of Clock Weights 


By T. R. ROBINSON, F.B.H.I. 


MECHANICAL tower clocks of the kind usually 
found in church and town hall towers are such 
familiar timekeepers that the potential dangers 
associated with the large and heavy weights 
which provide their motive power often pass 
quite unrecognised. 

As some ‘recent crashes have shown, tower 
clock weights, and the wire ropes from which 
they are suspended, can form a distinct risk, 
both to a building and to the safety of its 
occupants. Fortunately, cases of serious 
damage and injury are rare, but that is certainly 
no reason for the neglect of the most elementary 
precautions that seems to exist with many such 
clocks. Often there seems an almost complete 
lack of maintenance of the wire ropes and 
fittings, and none of those concerned appears 
to appreciate the fact that a breakage can send 
a heavy mass of metal hurtling down the tower. 

Tower clock weights usually consist of a 
number of cast iron sections, mounted on @ 
central rod which is provided with a ring or 
“eye” at the top for attachment to the pulley 
on the wire rope line. Such weights may vary 
from 4cwt to $ ton or more, and when fully 
raised the energy stored in their mass is sufficient 
to render them a real menace if the line, pulleys 
and anchorages are not in perfect order. For 
this reason regular and searching inspection 
is essential. 

The most usual place for a breakage of a line 
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is the fixed point where the remote end is 
attached, either to some fixing high up in the 
tower or, in the case of a triple line, to the 
pulley above the weight. Sometimes this point 
is in the belfry and often entirely unprotected 
from the weather, so that it is only too easy for 
rust and corrosion to attack the strands of 
wire and cause progressive weakening which 
eventually results in sudden and complete 
failure. : 

The preservation of the fitting to which a 
line is attached is quite as important as atten- 
tion to the line itself. Crashes have occurred 
when the line is in perfect order through rotting 
of wooden beams or some similar defect, and all 
such details should receive periodic inspection. 
Pulleys also require careful attention. Their 
pivot points operate under severe loading con- 
ditions and methods of lubrication are usually 
rudimentary. It is by no means uncommon 
to find pulleys which have seized up and over 
which the line merely slides. 

All weights should be provided with some 
form of shock-absorbing “catch” to with- 
stand the force exerted by them ifa line breakage 
should occur. At the same time, it is not easy 
to arrange for this in all cases, and in general 
it may be said that no catch which attempts to 
stop a weight above ground level is perfectly 
safe, and no tower clock should ever be so 
erected that its weights are above any rooms or 
other spaces which are occupied. 

Although automatically wound tower clocks, 
using comparatively light weights, have made 
long weight chutes the exception rather than 
the rule, some years will inevitably elapse 
before all existing clocks are converted to this 
form, and in the meantime the inspection of 
lines and the maintenance of weights, pulleys 
and all other fittings associated with ordinary 
weight-driven clocks is a matter of urgent 
importance from the point» of view of safety. 
It is a noteworthy fact that, considering the 
very stringent regulations which are in force 
in connection with so many other forms of 
mechanism, tower clock weights should have so 
long remained outside the field of official 
scrutiny. 


A Gravity Die-Casting Foundry 


WE reproduce below a photograph showing 
one section of the gravity die-casting foundry 
of High Duty Alloys, Ltd., at Slough, which 
has recently been re-equipped and modernised 


for the production of “ Hiduminium” die 
castings. 

In this foundry the metal is prepared for 
casting in Ashton semi-rotary bulk melting oil- 


fired furnaces, at one end of the shop. The 
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metal is drawn off from these furnaces into 
tilting ladles, in which it is transferred to 
bale-out furnaces set along the length of the 
floor. An overhead electric crane suspended 
on girders in the roof structure is usec for 
carrying the ladle between the furnaces, 
This crane runs between the two lines of bale. 
out furnaces, which have their uptakes offset 
to clear the transfer equipment. 

The bale-out furnaces, which were sup) lied 
by the Morgan Crucible Company, Ltd., are 
used mainly for the holding and cleaning of the 
alloy at casting stations. A clear space is 
left in front of each bale-out furnace for the 
casting equipment. A pedestal mounting set 
between each casting station has connections 
to air and gas lines in trenches below the floor, 
With these pedestal connections the air and 
gas lines of the die-casting equipments can be 
quickly coupled to the service lines, and the 
introduction of new equipment when changing 
over from one class of product to another can 
be effected with little or no delay. 

A large fettling shop and an inspection ce- 
partment adjoin the foundry. 


An Improved Battery for 
Commercial Vehicles 


PROLONGED battery life is the aim of con- 
structional improvements which are embodied 
in a new commercial vehicle battery recently 
placed on the market by Holsun Batteries, 
Ltd., Whitfield House, 6-10, Whitfield Street, 
London, W.1l. Known as the ‘“ Dagenite ” 
‘** Shednought,”’ this lead-acid battery incor- 
porates high durability plates, with triple 
separation, designed to obtain the maximum 
possible service from the plates. 

The positive plates are made from a mecha- 
nically strong antimonial lead alloy and are 
cast with widely spaced ribs to reduce the sur- 
face area of the grid exposed to peroxidation. 
Triple separation is achieved by sandwiching 
each negative plate between felted glass-wool 
separators and perforated ebonite sheets and 
completely enclosing this assembly in a plas- 
tic envelope. The felted glass-wool sheet on 
each side of the negative plate helps to retain 
the active material. The perforated ebonite 
sheets fitted between the glass-wool sheets and 
the plastic envelope give added mechanical 
strength and help to prevent the possibility 
of short circuits. Finally, complete mechanical 
separation is provided by the envelope of 
thermoplastic material, which is pliable, mech- 
anically tough, and oxidation resisting. This 
form of construction results in a separation 
having low electrical resistance, giving the maxi- 
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wum protection against internal short circuits, 
yet permitting the quick diffusion of acid 
necessary to assist high ratos of discharge. 

‘“ Shednought ” batteries are produced for 
commercial vehicles in various 6-V sizes, rang- 
ing up to 222 ampere hours capacity at the 
ten-hour discharge rating. 





Improved Railway Platform 
Lighting 

Brrrer illumination and ease of maintenance 
and storage are among the qualities claimed for 
lighting fittings of new design which are being 
introduced on stations of the British Railways 
(Eastern Region) line from Liverpool Street 
to Shenfield, 

The fittings, which were evolved in the elec- 
trical engineers’ department, are of simple 
construction, as illustrated herewith. Each 
fitting accommodates either two 40-W fluores- 
cent tubes with control gear or two 100-W 
tungsten filament lamps. In addition to direct 
downward lighting, these fittings transmit a 
proportion of lighting upwards and a further 
proportion sideways, to illuminate the trans- 
lucent panels bearing the station name. 

Each fitting consists of an inverted, trough- 
shaped aluminium alloy bridge, arranged for 





FITTING ARRANGED FOR Two 40W 
FLUORESCENT TUBES 


overhead suspension, and an aluminium alloy 
endplate, screwed to each end of the bridge 
and slotted to carry the translucent Perspex 
side and end panels. In this simple assembly 
the metal framing is reduced to the minimum 
required to hold the Perspex panels in position. 
The elimination of metal framing along the 
lower edges of the panels makes them easier 
to clean and keep clean. Compact storage of 
the components, reduced vulnerability to 
accidental damage, and ease of transport, are 
inherent merits of this design of fitting. 

The equipment described is intended for 
use under cover, the fittings being mounted 
normally, 8ft above platform level, and spaced 
30ft apart. Outside the covered part of the 
platforms, lighting is provided by translucent 
globe fittings, mounted at a height of 15ft 
above platform level, on reinforced concrete 
standards. 


oe 


‘Technical Reports 


Electrolysis and the Bond Strength of Reinforced 
Concrete: II, The Effect of Direct Current. By G. 
Mole, Ph.D., F. Inst. P. The British Electrical and 
Allied Industries Research Association (Ref. 0/T2). 
Price 6s., postage 3d.—The results yielded by an 
earlier experimental investigation of the influence 
of electrolysis upon the bond strength of reinforced 
concrete (see Report Ref, F/T168) have shown that, 
under the ‘particular conditions of cathodic d.c. 
electrolysis to which two of the specimens were 
subjected, a substantial increase in bond strength 
occurred. It was then found that the bond strength 
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of the specimens concerned was two to three times 
greater than that of untreated control specimens 
which had reached a similar stage of setting. By 
studying the correlations between the bond strength 
and the progress of the setting process as determined 
from chemical analyses of the concrete, it was 
deduced that the increase in bond strength could 


not be associated with any change in the com- . 


position, degree of setting or state of stress of the 
bulk of the concrete, but appeared to be caused 
entirely by an increase in the adhesion between 
the reinforcement and the concrete. This conclusion 
was supported by the fact that, upon withdrawal 
from the concrete, the reinforcement of the treated 
specimens was observed to be covered with a closely 
adherent white deposit consisting mainly of calcium 
carbonate. It is recognised that the development 
of a method of increasing the bond strength of 
reinforced concrete would be of value to manufac- 
turers of concrete poles and similar products, pro- 
vided (i) a substantial increase in bond strength is 
readily obtainable, (ii) the process is suitable for 
pomp during manufacture, (iii) no deleterious 
changes in the structure or composition of the 
concrete or reinforcing are associated with it. One 
of the objects of the present investigation is there- 
fore to determine the conditions of electrolytic 
treatment which are favourable towards producing 
an increase in bond strength and to determine 
whether a treatment suitable for application as part 
of a manufacturing process is possible. A further 
object of the investigation is to determine the 
extent to which d.c. cathodic electrolysis may have 
a deleterious effect upon either the bond or the 
concrete, and to determine the conditions under 
which reinforced concrete may be subjected to 
such electrolysis without risk of damage. 


Properties of Road Tars and Asphaltic Bitumens 
in Relation to Road Construction. Road Research 
Technical Paper No. 12 of the DS.I.R. (Road 
Research Laboratory). H.M.S Stationery Office. 
Price 9d.—Many kinds of bituminous road sur- 
facing are in use in this country and difficulties 
invariably arise in comparing their performance. 
This report discusses the properties of road tars 
and bitumens and their significance in terms of 
the behaviour of the surfacings in which they 
are employed. Bituminous road surfacings must 
resist the transient forces imposed by traffic, but 
yield to the slower forces of expansion and con- 
traction, and they must retain these properties 
under conditions of severe exposure to weather. 
The properties of the binder, which chiefly deter- 
mine the success of a surfacing, are therefore its 
viscosity, its capacity to adhere to the aggregate, 
and its resistance to the deleterious effects of 
weather. These problems are briefly discussed in 
the paper in relation to various types of surfacing. 
The information is intended mainly for the student 
or engineer who wishes to understand some of the 
underlying causes of the differences in behaviour 
between one type of surfacing and another. The 
subject is complex and the paper accordingly 
endeavours to summarise the available infor- 
mation. 


The Thermal Characteristics of a Concrete Floor 
Heated by Buried Cables. By M. V. Griftith, B.Sc., 
A. Inst. P. The British Electrical and Allied 
Industries Research Association (Ref. Y/T11). 
Price 7s. 6d., postage 4d.—A series of tests designed 
to determine the thermal characteristics of a con- 
crete floor heated by buried electric cables is 
described. Conclusions are drawn regarding the 
efficacy of such a floor as a source of “‘ background 
heating.” The high thermal capacity of the struc- 
ture renders it particularly suitable for “‘ off-peak ” 
use. The high floor temperatures necessary to 
maintain comfort (65 deg. Fah.) under really cold 
conditions render the method only suitable for 
“background heating” (55 deg. Fah.) even with 
adequate insulation on the walls and ceiling of the 
room. It is possible, however, that a very high 
degree of insulation would even enable “‘ comfort ” 
to be maintained with a reasonable floor surface 
temperature. 


Barn Hay Drying. By C. A. Cameron 
Brown, B.Sc., M.L.E.E., and P. G. Finn-Kelcey, 
A.M.I.B.A.E. The British Electrical and Allied 
Industries Research Association (Ref. W/T17). 
Price 9s. 6d., postage 4d.—This report describes 
investigations carried out during the 1945, 1946 and 
1947 seasons, and gives details of the decentralised 
installations and the results obtained. The authors’ 
conclusions are set out, together with suggestions 
for applying the process to British farming. Appen- 
dices to the report contain recommendations for 
the construction and operation of full-scale installa.- 
tions that can be housed in new or existing buildings. 

For the peaycunpnle Pheey small wagnag these 
appendices are also lished separately in report 
Hat, W/TITA (price Bd. net), wheh takes the pre 
of an extract from the main report. 
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Steel-Making Capacity* 

THE capacity of the steel industry is a subject 
which is necessarily being kept constantly 
under review. The passage of time raises new 
problems affecting the country’s economic 
future, all of which bear on the demand for 
steel. Apart even from the plans of other 
countries, discussions such as those at present 
being carried on in Paris in connection with the 
Marshall Plan and Western European arrange- 
ments involve the forecasting of probable 
requirements and steel-making capacity over a 
number of years ahead for many countries, 
including the United Kingdom. Hence, even 
though the steel industry is working along the 
general lines of a plan drawn up in 1945, so 
much is happening in the world that it has 
become imperative to keep regularly under 
consideration the changing pattern of require- 
ments and the changing possibilities of meeting 
these demands by adjustments in the plan. 

While it is important to look forward, it has 
also become necessary to some extent to look 
backward too. A steelworks, if it is not to 
prove an unprofitable investment, must have 
a useful life of many years ; and for this reason 
any development programme must necessarily 
take account of what has happened in the past. 


UNEMPLOYED CAPACITY 


No survey of the development of steel- 
making facilities here can escape the striking 
fact that the industry had an exceptionally 
high proportion of unemployed capacity during 
the inter-war years. The fact, indeed, that so 
much of its plant was unused because the 
demand for steel was not there makes it difficult 
to measure properly the capacity of the industry 
year by year. The most authoritative source 
regarding the early part of the inter-war period 
is the 1928 Report of the Balfour Committee, 
set up by the first Labour Government. They 
placed the capacity of the steelworks at 12 
million tons or more, and remark that: 
‘*Perhaps the most striking change in the 
British iron and steel industries since 1913 is 
the increase of productive capacity.” They go 
on to refer to the fact that steel-making furnaces 
of small capacity had been extensively scrapped 
since 1919 and replaced by units of larger 
capacity. On the finishing side they say : 
“The potential output of the rolling mills and 
forges is somewhat problematical as much of 
she plant is entirely new, and the latent capacity 
has not yet been tested. The plant is regarded, 
however, as adequate for all demands which are 
likely to be made upon it.” These comments 
confirm that, at that time, the capacity was 
well in excess of any foreseeable demand ; and, 
in fact, the consumption of steel, even in the 
best year in the 1920s—1927—did not reach 
more than 9,500,000 tons. 

Chart I shows the course of steel production 
in the United Kingdom between the wars, 
together with the estimated capacity. It will 
be seen that until the late 1930s the average 
employment of capacity represented only 
about half the total available. Following the 
comments in the Balfour Report in 1928, when 
it was clear that capacity was well in excess of 
demand, there ensued the disastrous slump of 
the early 1930s when the unemployment of 
men and capacity became even more serious. 

In the 1920s and early 1930s production of 
steel varied between 3-6 million tons and a 
peak of 9-6 million tons, while steel con- 
sumption at home fluctuated equally violently, 
varying from a low point of 3-3 million tons in 
1922 to 9-5 million tons in 1927 and then falling 
away again to 5 million tons in 1932. In any 
industry in which the burdens of idle capacity 
are so great, there is always the urge to make 
the fullest use of existing plant and to search 
for markets wherever they can be found. 
Throughout the 1920s and early 1930s there was 
no tariff on imported steel and British steel- 
makers were therefore subject to the fiercest 
competition. The competition was made 
particularly severe by an exchange policy 
which over-valued sterling in relation to other 
currencies ; and the difficulties were increased 
by the fact that protection was generally 


* Reprinted from the monthly “‘ Statistical Bulletin,”’ 
British Iron and Steel Federation, Sept. 1948. 
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employed both by America and the Continental 
countries. This enabled much of the steel 
exported, particularly from the Continent, to 
be sold abroad very much cheaper than at home. 
Because of the existence of so much idle 
capacity, profits in the seven years up to 1933 
were abnormally low; the average return on 
capital in the industry did not exceed 2 per 
cent, and between 1927 and 1936 something like 
£50 million of capital was written off by the 
industry. It is not surprising, therefore, that 
there was no large policy of expansion of 
capacity, though there was, as again the Balfour 
Report states, “‘some subsequent investment 
of capital in the reconstruction and improve- 
ment of plant *’ following the big expansion of 
capacity planned during the 1914-1918 war. 


PERIOD OF RECOVERY 


From 1932 onwards a determined attack on 
Britain’s economic difficulties was made, the 
devaluation of the pound being an important 
factor in improving the fundamental economic 
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producing countries. In 1939 particularly, 
when the real benefits of the progress made 
in the preceding five years were giving results, 
British steel prices were at least as low generally 
as those on the Continent and in America. Ship 
plates—admittedly a favourable example— 
were quoted at £9 15s. 6d. delivered consumers’ 
works in Britain, against roughly £10 3s. in 
Belgium, £11 5s. in France, £11 2s. in Germany 
and £11 10s. in the U.S.A. Indeed, at that 
time Britain was exercising an influence in the 
direction of low prices in the export markets 
against the wishes of the Continental countries 
to charge higher prices. This trend has, of 
course, become much more marked in the post- 
war period, when Continental prices, and to a 
smaller extent American prices, have risen 
substantially above the British level. 

Violent fluctuations in steel production and 
consumption were not confined to this country. 
As Chart II shows, the fluctuations in world 
consumption, which are plotted on a scale 
equating 10 tons with 1 ton in the case of 
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were agreed on the policy of maintaining a high 
level of employment, and a change of ideas op 
financial policy provided an important instry. 
ment in securing this end. Also, a greater 
reliance on physical methods of influencing, 
among other things, the volume of capital 
expenditure, on which a high level of activity 
so largely depends, was broadly accepted, 
This new outlook was reflected in industria] 
policies, and particularly in the question of 
forward planning of capital expenditures, 
where the steel industry has played an out. 
standing role. This is seen both in the quick 
formulation of a five-year steel development 
plan, as was done in 1945 at the request of the 
Caretaker Government, and in the energy 
which has since been shown in carrying it out 
and adjusting it to national needs. 

The need for a development plan for steel, as 
no doubt for other sections of the economy, 
was made more imperative by the intervention 
of the war, during which further development 
was stopped by Government decision. Instead, 
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position of the country, while the introduction Britain, were very similar to those in our own therefore, of reaping the benefit of six more 


of a tariff in the United Kingdom put the 
British steel industry on to a comparable basis 
with its competitors. The improvement which 
spread throughout the whole economy in the 
years up to 1937, with increased production in 
the engineering, motor-car, shipbuilding and 
other steel-using industries, led to the possi- 
bility of a more positive attitude again being 
taken in regard to the expansion of steel 
capacity. Many schemes were started, even 
as early as 1932-33, which began to come to 
fruition from 1934 onwards. During the 
eight years prior to the war some £50 million, 
at the prices of those days, was spent on new 
plant; much old plant was replaced; for 
example, 135 blast-furnaces were dismantled, 
and the capacity of the industry was raised to 
approximately 14 million tons by 1938. This 
period saw the caming into operation of new 
capacity at Corby, Ebbw Vale, Shotton, Scun- 
thorpe, Cardiff and elsewhere. 

During the expansion period in the second 
half of the 1930s the price of steel in Britain 
ceased to be determined so directly by the 
conditions of international competition 
(weighted heavily against this country). The 
Government added, in place of this check, the 
supervision of the Import Duties Advisory 
Committee over prices. This supervision was 
exercised more extensively than for any other 
industry, even where protection was also 
applied, so that there could be no question of 
the steel industry itself fixing its prices in a 
manner which exploited the consumer. Steel 
prices throughout the world recovered from 
the exceedingly low levels reached in the 
early 1930s, largely under the influence of 
steep rises in raw material costs; and by the 
end of the 1930s they had reached an approxi- 
mately comparable level in all the main steel- 





country. The graph not only brings out the 
extreme difficulties which every steel industry 
in the world has had to face through the 
exceedingly rapid changes in the demand for 
steel ; it also shows that consumption of steel 
in the United Kingdom has grown on very 
much the same lines as in the world as a whole. 
At the beginning of the period of almost thirty 
years, covered by the graph, British con- 
sumption was running at about 8 per cent of 
world consumption and by the end of the period 
it was still approximately the same proportion. 
Again, British production in 1937-38 and 1939 
was almost exactly 10 per cent of total world 
production. At the beginning of the period it 
had been slightly more than this—between 
1l per cent and 12 per cent of total world pro- 
duction. In view, however, of the very large 
expansion of steel production in so many other 
countries of the world, notably Russia, America 
and the British Dominions—whose rich natural 
resources of coal and ore were generally deve- 
loped later than our own—it was not surprising 
that over that period the. British share of the 
total world output was slightly reduced. 


THE Post-War PosItIOn 


While the history of the industry shows the 
danger of assuming too readily, as was in fact 
assumed by many people after the 1914-1918 
war, that demand for steel would continue at a 
high and stable level, there are nevertheless a 
number of factors which do suggest that the 
fluctuations should be less violent in the future. 
One of the most important of these is the new 
appreciation of the way in which the country’s 
financial policy can be directed to ensuring the 
maintenance of a higher general level of 
employment than was secured in the inter-war 
period. All parties in the Coalition Government 


years of expansion, the industry was left in 
1946 with essentially the same capacity as in 
1939. This was in striking contrast to the 
experience in America, where capacity was 
expanded by 12 million tons in the war period, 
making it possible to furnish the British market 
with supplementary supplies of steel. It was 
no doubt inevitable, in the circumstances then 
prevailing, that materials and labour should be 
withheld from further development of the steel 
industry in this country during the war period. 
But it did mean that the industry had to 
face greatly increased post-war requirements for 
steel—largely due to the deferment of develop- 
ments in the country as a whole and to an 
increasing demand for steel to replace other 
materials, such as timber, which were in short 
supply—without the benefit of the further 
expansion of capacity which would otherwise 
have taken place. 

It is, perhaps, not altogether appreciated 
how exceptional has been the achievement of 
the industry in formulating a national develop- 
ment plan so promptly—a plan which in 1946 
the Government accepted as being broadly 
right—and then in actually carrying it through. 
The steel plan was not a mere general indication 
of lines along which development should be 
worked out. It comprised both a general 


scheme of development and concrete proposals - 


for implementing the broad outline. These 
plans, in the form of new capacity and new 
works, are now materialising. 

This development plan could not, of course, 
have been carried out without the co-operation 
of many other industries ; and it has also been 
of undoubted help to have the various steps 
in its implementation examined critically and 
constructively by the Iron and Steel Board, 
established by the Government in 1946. The 
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existence of this Board—on which the unions ° 


are represented, as well as managements, the 
Treasury and consumers—provides a valuable 
public check, and sometimes stimulus, which 
reinforces the more practical] calculation of the 
commercial soundness of the plan as it develops. 

There are a very few industries for which 
anything comparable to the drawing up of the 
stee! plan was attempted. In the case of coal, 
the Reid Report, though a valuable technical 
survey, lacked any concrete proposals and still 
less a financial examination of the benefits 
expected from the execution of concrete 
schemes. Indeed, as recently as August 20th, 
Mr. E. H. Browne, of the National Coal Board, 
referred, in @ paper at the Board’s Summer 
School, to the almost insuperable difficulty of 
forward planning of capital development in 
view of the great uncertainties about the future 
demand for coal. He said: “ There are so 
mary imponderables, conflicting factors and 
complications that the formulation of a plan 
might well be dismissed as an insuperable 
problem.” He went on to say that the Board 
had set themselves ‘‘the almost impossible 
task” of producing the first rough plan in a 
year’s time, 

In the case of steel, the same difficulties 
about the uncertainty of future demand were 
apparent, to an even greater extent than in 
coal; the steel industry is more dependent on 
exports, either directly or through the large 
proportion of products made from steel— 
motors, ships and engineering products generally 
—which are exported. The industry is subject, 
therefore, to the uncertainties of the world 
export position, as well as to the uncertainties 
which (in the rd at any rate) have arisen 
through the violent fluctuations in demand for 
capital goods at home. Nevertheless, the view 
was taken by the industry in 1945, and 
by the Government in 1946, that plans should 
be made to achieve at least 16 million tons 
capacity as soon as practicable. Since 1945 
more has become known about the fundamental 
economic problems which will face this country. 
It is therefore possible to obtain a clearer view 
on the probable trend of future events than was 
possible immediately after the termination of 
the war, so that it would not be surprising if a 
somewhat different view were taken of the 
probable future requirements of steel. The 
main changes, or clarifications, in the position 
since 1945 which bear on the demand for steel 
may be summarised as follows.:— 

First is the recognition that it will be neces- 
sary for the country to rely to an even greater 
extent than was visualised in 1945 on the export 
of machinery, vehicles and other products 
largely dependent on steel. The need to set 
higher targets for these exports arises partly 
from the realisation that an expansion of coal 
exports to the pre-war level is unlikely, and 
that there may well be great difficulty in 
recovering and expanding the markets for 
textiles. Moreover, the loss of much €f our 
receipts from invisible exports, and adverse 
developments in the terms of trade, make it 
more urgent than ever to increase exports in 
relation to imports. These considerations have 
had the effect of stepping up the total steel 
requirements from this country and at the same 
time cutting down imports of products, such as 
timber, for which steel is required to act as a 
substitute. 

‘The other claims which have become more 
pressing and clearer in the last few years have 
been the big programme of Colonial development 
and the expansion of oil production and refining. 
Both of these are of great importance for the 
same general reason, namely, the vital need to 
save foreign exchange and particularly dollars. 


New Estmates or DEMAND 
Taking these various considerations into 
account and assuming that a high level of 
employment continues to be maintained, a 
figure of 18 million tons has been as & 


Teasonable estimate of probable requirements 
in the early 1950s, following a recent official 
Government examination of future steel 
demand. It is, of course, important not to over- 
estimate the level of future demand, partly 
because the computation is made on the basis 
of full employment, and there is always the risk 
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of a considerable drop below the peak level, and 
also because the capital involved in expanding 
the steel industry is very large, so that it would 
be a grave mistake to lock up unduly large 
quantities of physical resources in such an 
expansion when similar resources are needed 
for developing or } ising other industries, 
or for export. It is not, therefore, lightly to be 
assumed that it is all gain to build a steel 
industry of almost unlimited capacity. Taking 
the figure of 18 million tons, however, as the 
best estimate of the goal to be aimed at by the 
early 1950s, the question naturally arises whether 
this is a practical possibility. 

Although the development plan was origin- 
ally designed to give an early capacity of 
16 million tons, there are at least four reasons 
for believing that the plan on completion may 
be able to provide the additional capacity which 
now appears to be required. The first is the 
conversion of approximately 25 per cent of the 
steel melting capacity of the country to oil 
firing, which results in quicker melting and 
therefore a higher yield from a given capacity. 
The second reason is the agreement for the 
continuous working of plant in steel melting 
shops, which has added about 750,000 tons to 
the effective capacity of the industry. The 
third is the possibility of retaining plant which 
would otherwise have been displaced. In this 
connection it should be noted that the cost of 
new plant has risen out of relation to the general 
price level of this country, and particularly 
out of relation to the price of steel; for this 
reason some of the existing plant, which it had 
originally been proposed to displace, may well 
prove to have an economic life for a longer 
period than was envisaged a year or two ago. 
Fourthly, in carrying out the detailed schemes 
involved in implementing the steel plan, the 
actual plants being built have almost invariably 
a larger capacity than was allowed for in the 
broad schemes originally formulated. That an 
output substantially in excess of 16 million tons 
will certainly be possible when the plan is com- 
plete is confirmed by the fact that a rate of 
15 million tons was already achieved during the 
first half of this year. 

These new developments since 1945 make it 
likely that there will be capacity for the pro- 
duction of 17} million, or possibly 18 million 
tons of steel by the early 1950s, even apart from 
any imports of steel. Yet, in reaching this 
conclusion, there are two reservations which 
should be made. 

First, the growth of raw material supplies in 
line with steel production possibilities is 
causing considerable concern. Coke supplies 
were inadequate through 1947—and this defi- 
ciency may occur again. Also, iron ore supplies, 
particularly of the high-grade qualities, are 
limited. America has been increasingly turning 
her attention to sources on which we rely, and 
it will need careful planning to provide for a 
sufficiently rapid future expansion for this 
country. 

The other general comment is that in all the 
steel industry’s planning no undertaking has 
been given regarding regulation of imports. 
The past experience of the wide fluctuations of 
world steel prices means that a big risk factor is 
introduced here. To a large extent the industry 
has ignored the risk, possibly over-confidently, 
of big imports in periods just when demand for 
steel falls away. It has been assumed, in con- 
nection with the official examination referred to, 
that there will be some interchange with the 
Continent which may result in the United 
Kingdom receiving at least 500,000 tons of 
steel, mainly in the form of semi-finished 
products, while the United Kingdom in turn is 
exporting particular qualities of finished steel 
to the Continent. On this assumption of fully 
half @ million tons of imports and 17} to 18 
million tons of home production, the estimated 
requirement of 18 million ingot tons could be 
met in full. When that goal has been reached 
there will again be capacity becoming due for 
replacement as is inevitable in an indust 
whose plant must have a useful life of many 
years. This possibility was fully foreseen when 
the original plans were drawn up and, indeed, 
one of the objects was to project the develop- 
ment work forward so that, apart from the 
inevitable pressure to make up the wartime 
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cessation of building, there would be a reason- 
ably steady load on the plant makers. For this 
reason the drafting of a new plan of projects 
to be initiated in the period 1950-55 must come 
up for consideration well before the completion 
of the present programme. Indeed, the 
Federation had already planned to begin that 
consideration now. 


bs ane 
Canadian Engineering Notes 
Bourque Dam 

A big civil engineering feat has been 
performed in the northern Quebec wilderness, 
300 miles north-west of Montreal, with the 
approaching completion of the Bourque 
regulating dam and the harnessing of 66 
billion cubic feet of water. The scheme has 
been undertaken for the Provincial Govern- 
ment and assigned to the Quebec Hydro- 
Electric Commission for management. Works 
include the diversion of a river, the building 
of the concrete and earth Bourque dam and the 
elevation of 11 miles of highway. The old road 
route, which cut through part of the new reser- 
voir site, had to be abandoned to flooding, 
because this coming spring a new lake 500 miles 
in circumference will spring up where formerly 
were waste timberland and brush. 

Much of Quebec’s and Ontario’s water power 
is derived from rivers rising in the Laurentian 
plateau region, but much of that power from 
rainfall and melting snow in spring is wasted. 
During the winter freeze-up and summer 
drought, the water flow drops to & minimum 
and the outputs of generating stations fall below 
the rated capacity. The Bourque dam is one 
in a series of controls to regulate the flow of 
Ottawa River. 

The project includes construction of a main 
concrete dam with two earth dam approaches ; 
two additional earth-retaining dams to impound 
the future waters of the reservoir; the con- 
struction of the new highway ; replacement of 
bridges over the Camatose, Ottawa, Horseshoe 
and Trompeuse rivers, and diverting the 
Chochoucouana River to increase water flow 
and to avoid the construction of yet another 
bridge. The dam will effect power development 
in two years’ time and will add to the Ottawa 
River’s 1,000,000 horsepower of installed and 
contemplated generating capacity. The new 
control will enable a power station at Rapid 
No. 7, below the new dam, not only to work to 
its full capacity of 48,000 h.p., supplying the 
Abitibi mining region, but also to produce an 
additional 16,000 h.p. when another generator is 
installed. The project will also assist the 
Ontario Hydro Commission in alleviating its 
present power shortage. 


Largest Tanker 

The “ Imperial Sarnia,” largest tanker 
ever built in a Canadian shipyard, was launched 
recently at Collingwood, Ontario. The 6500 
deadweight-ton ship, built by Collingwood 
Shipyards, Ltd., for Imperial Oil, is expected 
to be completed in September. The tanker, 
which will cost about 1,650,000 dollars, was 
designed by the oil company’s marine architects. 
She has a capacity of 1,925,000 gallons. Her 
length is 390ft, beam 53ft and depth 26ft. 
All-welded construction has been used through- 
out the hull and superstructure. The ‘“‘ Imperial 
Sarnia ”’ is the third tanker built by Collingwood 
Shipyards for the Imperial Oil Company since 
the war ended. 


New Electrical Plant 


Construction is to start shortly on the 
erection of a new plant by Canadian Westing- 
house Company, Ltd., in Hamilton, Ontario. 
Estimated cost of this third plant, including 
building and equipment, is 1,000,000 dollars. 
Fast growing market demands in connection 
with huge Canadian power development pro- 
jects for the manufacture of induction motors 
and central station equipment is understood 
to have prompted the company to build the 
new plant. The structure will occupy part of a 
2l1-acre site, and the 62,400 square feet of floor 
space will be large enough for the eventual 
production of all sizes of induction motors from 
1 hep. to_600 h.p. 
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Industrial and Labour Notes 


The Ironfounding Industry and Steel 
Nationalisation 
THE Joint Iron Council, which is fully 
representative of the Council of Iron Producers 
and the Council of Ironfoundry Associations, 
has recorded its unqualified opposition to the 
policy of the Government embodied in the 
Iron and Steel Bill. The opposition was 
expressed in a resolution passed unanimously 
at the Council’s recent annual convention in 
London. 

The convention appreciated the fact that 
ironfoundries in general are not included in 
the Third Schedule of the Bill, but pointed out 
that if the Bill becomes law, the production and 
distribution of all pig iron will be entirely at the 
discretion of the new Iron and Steel Corporation. 
The convention was, therefore, unanimous in 
its opinion that the maintenance and develop- 
ment of an efficient and free ironfoundry 
industry would be impossible under those 
conditions. 

The executive of the Joint Iron Council has 
accordingly been authorised to take all legiti- 
mate steps to defend and protect private enter- 
prise throughout every section of the industry, 
and in particular to secure the rejection of the 
Tron and Steel Bill. Furthermore, the executive 
has been urged to take every possible step to 
bring home to all producers in the industry and 
to all purchasers of its products, the direct and 
indirect dangers which threaten the industry. 


Interim Index of Industrial Production 


The index number of industrial pro- 
duction in the United Kingdom in September, 
1948, has been estimated provisionally at 124, 
compared with 110 for the month of August. 
It will be recalled that for the purposes of this 
interim index 1946 equals 100. Last year, the 
index figures were 115 for September and 104 
for August. The figures are adjusted for the 
number of days—excluding Sundays—in each 
month, but the index makes no allowance for 
annual or public holidays. 


Present Industrial Problems 

In a statement accompanying the 
annual report of Hale and Hale (Tipton), Ltd., 
the chairman of the company, Mr. W. Edgar 
Hale, has set out some of his reflections on 
existing industrial problems. He feels that if 
there could be less politics and more plain 
business sense in industry the road to success 
would be much shorter. Mr. Hale is sure, 
however, that, come what may, industry will 
overcome its difficulties in true British style. 

On the subject of depreciation of plant and 
equipment, Mr. Hale observes that the process of 
time is burning up the whole of capital equip- 
ment which has to be replaced at present-day 
prices. It is vital, the statement urges, that the 
Chancellor of the Exchequer should alter the 
percentage of depreciation now allowed for 
taxation purposes, so that manufacturers may 
feel justified in indulging in extensive re-equip- 
ment. Mr. Hale’s statement goes on to deal 
with the matter of taxation generally, comment- 
ing that taxation on earned income is destroying 
initiative from the lowest to the highest levels. 
At the moment, it is observed, there is an idea 
in this country that people who earn large 
salaries, as a result of high technical knowledge 
and experience, should be penalised heavily by 
contributing to the national Exchequer, on 
the basis that it is only the lower wage earners 
who should be considered. That idea, Mr. Hale 
declares, must die quickly. 

Finally, Mr. Hale refers to the term “ profit,”’ 
which, he says, is a much abused word. The 
major portion of profit, the statement claims, 
which is ploughed back into the business, 
immediately becomes like a shuttlecock battling 
with the depreciation of the assets which it is 
intended to support and expand, and unless 
those assets are supported and expanded, in a 
very few years there will be no plant capable of 
producing manufactured goods of any kind. 

In the future, the statement ends, -a. con- 


siderable effort will be required on the part 
of the employer and employee alike, and it is 
necessary now for each to get a better under- 
standing of the other’s problems. 


Building and Civil Engineering Workers in 

the Electricity Industry 
An agreement which has been signed 
by the British Electricity Authority and the 
National Federation of Building Trades Opera- 
tives makes provision for the establishment of 
a national joint committee to settle conditions 
of employment for building and civil engineering 
workers in the electricity supply industry. It 
is stated that this joint committee will consist 
of representatives of the British Electricity 
Authority, the Electricity Boards, and the 
North of Scotland Hydro-Electric Board, 
together with representatives of the National 
Federation of Building Trades Operatives. It 
is intended that the committee shall settle by 
negotiation the terms and conditions of employ- 
ment throughout the country, and provision is 
made for arbitration in the event of failure to 
reach a settlement on any matter within the 
committee’s scope. Arrangements are to be 
made for consultation at district level between 
representatives of the National Federation and 
representatives of the Authority or Boards on 
matters which may arise from the local applica- 

tion of negotiated conditions. 


Industrial Relations 

Speaking in Manchester on Saturday 
last, Mr. Oliver Lyttelton, M.P., expressed the 
view that industrial policy as it concerned 
human relations should be supported on three 
‘“‘main pillars.” First, he said, it should be 
directed towards continuity of employment ; 
secondly, the career should be open to talent ; 
and thirdly, incentives to earn a bigger reward 
for greater production should be stimulated by 
a system of ‘‘ group piece ” rates. 

When employment appeared to be secure, 
Mr. Lyttelton continued, demands for higher 
wages arose, but he liked to think that in free 
negotiations between employers and trade union 
officials, both sides kept in mind the solvency 
or prosperity of the particular industries in 
which they were engaged. One of the reasons, 
he said, why he was opposed to nationalisation 
was because that particular check disappeared 
when the nationalised industry had more or 
less unlimited power to dig into the taxpayer’s 
pocket. 

Referring to joint production committees, 
Mr. Lyttelton said that they had a useful 
function to fulfil, His own experience, however, 
was that at the beginning those committees 
were used for airing grievances of all kinds, 
chiefly from the labour side, although com- 
plaints about slackness were not uncommon 
from the employers’ side. 


Employment in the Engineering Industries 
The Ministry of Labour has now pub- 
lished in the form of a blue book a full account 
of its activities during 1947 (H.M. Stationery 
Office, price 3s.). Much of the information 
has, of course, already appeared elsewhere 
though the report presents a useful summary 
of many statistics which were published 
monthly throughout last year. 

As an example, one section of the report deals 
with employment in the engineering industries 
during 1947. Over the year there was an 
increase of 55,700 in the number of men 
employed and a decrease of 18,000 in the 
number of women, making a net increase of 
37,760 in the total number employed. At the 
end of 1947 the total employed in the engi- 
neering industries was 1,889,100, or 423,000 
higher than at mid-1939. Reference is made 
to the increase in unemployment among skilled 
engineering workers as a result of the fuel crisis 
in February, 1947, but those unemployed wére 
rapidly re-absorbed into industry, and at the 
end of the year the number of engineering 
workers. unemployed was 5950, and it is stated 


that there were 20,955 vacancies outstanding, 

The report comments also on the steps taken 
by the Ministry to increase the supply of lxbour 
to firms engaged in the production of mining 
equipment, electrical generating equipments, 
gasworks plant and railway wagons. The 
main difficulties in supplying the labour needed 
were, it is stated, the shortage of certain | ypes 
of highly skilled workers such as draught men, 
foundry workers, platers, armature winders and 
turners ; the reluctance of workers to transfer 
to other areas when employment was 
available locally, and the shortage of lodgings, 

Increase in Zine Prices 

The Minister of Supply has made the 
Control of Non-Ferrous Metals (No. 33) (Copper, 
Lead and Zinc) Order, 1948, which raises the 
maximum prices of zine and zine products with 
effect from December Ist. The new maximum 
prices per ton are: G.O.B. and Prime Western 
zinc, £106 (an increase of £14); refined and 
electrolytic zinc, £106 15s. (an increase of £14); 
not less than 99-99 per cent pure, £108 5s. (an 
increase of £14); zinc sheets, £118 (an increase 
of £14); boiler plates, £116 (an increase ‘of 
£14); zinc oxide (Red Seal), £99 5s. (an increase 
of £12); zine oxide (Green Seal), £100 15s. (an 
increase of £12); zine oxide (White Seal), 
£101 15s. (an increase of £12). 

These changes, it is stated, follow recent 
increases in market prices which affect the cost 
of imported zinc. Any inquiries regarding the 
above-mentioned prices should be addressed to 
the Director of Non-Ferrous Metals, 20, Albert 
Street, Rugby (telephone, Rugby 2131). 


Coal Output 

The latest figures issued by the 
Ministry of Fuel and Power show that last week 
the saleable output of deep-mined coal did not 
maintain the rising trend which has been 
apparent in recent weeks. Last week the output 
of deep-mined coal was 4,082,400 tons, com. 
pared with 4,136,600 tons in the week ended 
November 20th, and 4,097,100 tons in the week 
ended November 13th. The saleable output 
from opencast workings in the same three 
weeks was 178,700 tons, 184,200 tons and 
204,800 tons respectively. 

The total output of deep-mined coal for 
the first forty-seven weeks of this year was 
177,754,500 tons, compared with 168,512,400 
tons in the corresponding period of last year, 
but to achieve an output of 200,000,000 tons 
in 1948 it is estimated that the total to date 
should have been 180,662,100 tons. 

Voluntary absenteeism amongst coal-face 
workers for the week ended November 20th is 
put at6-73 per cent, compared with 7-26 per 
cent in the corresponding week of 1947. 
Involuntary absenteeism in the week ended 
November 20th, however, was 7:11 per cent, 
as against 5-75 per cent in the comparable 
week of last year. Output per manshift at 
the coal face in the week ended November 20th 
was 3-02 tons, compared with 3 tons in the 
week ended November 13th, and 2-95 tons in 
the week ended November 22, 1947. 


The Industrial Welfare Society 
The annual general meeting of the 
Industrial Welfare Society was held in London 
on Tuesday last, and the annual report reveals 
steady progress in every branch of the work 
undertaken during the year. 

The report says that a pleasing feature of 
the growing interest in welfare questions is 
that the advice and experience of the Society— 
which was founded in 1918—are sought by 
many newer organisations. Legally and tech- 
nically, it is emphasised, the Society is 4 
“missionary ’’ body, its purpose being to 
encourage the establishment of welfare prin- 
ciples and practices. To give way to an oft- 
repeated suggestion that the Society should 
become a free-earning organisation would, it is 
felt, destroy the confidence and friendship 
which have been built up over thirty years. 
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Dec. 3, 1948 


French Engineering News 
(From our French Correspondent) 


The transportation of large quantities of 
coal in the Nord and Pas-de-Calais coal-mining 
districts necessitates an extensive railway 
network extending to some 2300km of track. 
On January 1, 1945, the mines had about 
20,000 wagons, with a total capacity of 300,000 
tons (average 15 tons per wagon). Envisaging 
increased production, and knowing that about 
20 per cent of the trucks were badly worn, the 
mines decided upon the purchase of about 12,000 
wagons a@ year until the complete equipment 


was renewed. The type of new wagon to be - 


used has a capacity of 20 cubic metres, and 
can take 30 tons in two tipping sections, 
tipping being by compressed air. Either of the 
two sections can be tipped to. left or right. 
During the tipping operation, the door con- 
cerned opens progressively, and acts as an 
extension of the floor so that the coal is guided 
to ground level. 
* * * 

Speaking recently of the Lorraine steel 
industry, Monsieur Albert Lebrun, a mining 
engineer and former President of the Republic, 
said that the Lorraine iron ore seams were 
the most important in Europe. He stated 
that the Briey basin had not been seriously 
harmed during the second world war, because 
the Germans believed in victory almost to the 
end and wished to preserve the basin for them- 
selves. The programme now under way would 
increase ore production to 65,000,000 tons by 
1950 and production of steel would then be 
11,000,000 to 12,000,000 tons. At the same 
time, costs were being reduced and plant 
modernised. Large blast-furnaces with hearths 
5-5m in diameter were being constructed to 
incorporate the latest improvements in heat 
recovery ; new rolling mills were being built, 
and research was progressing under the aus- 
pices of the Steel Research Institute. 

* * * 


A two-day session was held by the Federation 
of French Engineers’ Associations and Societies, 
on November 27th and 28th, at which the role 
of the engineer in the recovery of France was 
discussed. The Federation represents prac- 
tically all French engineers—over 70,000— 
and, since the liberation, has organised these 
special sessions, each devoted to a problem 
which is considered particularly opportune for 
engineers to examine. In 1945 the subject 
was the aid engineers offer to reconstruction, 
and in 1946, the grouping and activity of engi- 
neers in different countries, whilst, last year, 
applied scientific research was considered. 

* * 

Although about 75 per cent of the miners 
are now back at work, production is still con- 
siderably less than before the strikes. It is 
estimated that the total cost to the country 
will be between 50 and 60 milliard francs. All 
the hopes which had been based on 1948 
have now been completely dashed. Results 
achieved in the first quarter of 1948 indicated 
that production for the year would have been 
52,000,000 tons, or 110 per cent that of 1947. 

* * * 


Sixty workshops are now working on equip- 
ment for harnessing the waters of the Rhone 
to provide hydro-electric power, facilitate 
navigation and irrigation. The development at 
Donzére-Mondragon is a considerably larger 
undertaking than Génissiat. A canal 17-km 
long and 145-m wide will lead to the Donzére 
barrage, permitting the level of the Rhone to 
be regulated. The hydro-electric plant will 
produce an average of 2 milliard kWh annually. 
Other ingtallations will include a lock, an 11-km 
escape canal, seven new road bridges, and three 
railway bridges. The Bort-les-Orgues dam will 
retain 400,000,000 cubic metres of water, pro- 
ducing 300,000,000kWh. 

* * * 

Steel production figures for October show a 
reduction in -all sectors as compared with 
the previous two months. Production for 
France and the Saar for pig iron was 514,000 
tons in October, 609,000 tons in September, 
and 712,000 tons in August, against a 1938 
monthly average of 684,000 tons. 
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Notes and Memoranda 


Rail and Road 


Henry SpurrgieR Memoriat Lecrure.—The 
Institute of rt announces that the fourth 
Henry Spurrier Memorial Lecture will be given on 
Thursday, December 9, 1948, at 5.30 p.m., at the 
Jarvis Hall, 66, Portland Place, London, W.1, 
by Mr. 8S. Kennedy, M. Inst. T. The subject of the 
lecture is “ Premises for the Operation and Main- 
tenance of Public Service Vehicles.” 


TRANSPORT CONSULTATIVE COMMITTEES.—The 
Minister of Transport has appointed Major Egbert 
Cadbury, M. Inst. T., to be chairman of the Central 
Transport Consultative Committee for Great 
Britain, which is to be established under the 
Transport Act, 1947. He has also appointed Mr. 
Neil 8S. Beaton and Lieut.-Colonel H. Edmund 
Davies, K.C., to be chairman of the Transport 
Users’ Consultative Committees for Scotland and 
Wales respectively. They will also be members of 
the Central Transport Consultative Committee. 


Honour For Lorp LatHam.—Lord Latham, 
chairman of the London Transport Executive, has 
been nominated by the President of France an 
Officer of the Legion of Honour, in recognition of 
his war aid to France. Lord Latham was chairman 
of London and Thames Haven Oil Wharves, Ltd., 
from 1940 to 1947, and through that company, for 
the same period, a director of the Compagnie 
Industrielle Maritime, which handles nearly half 
of France’s oil imports. When officials of the 
company were able to revisit the oil installations 
at Le Havre after the liberation, they found that 
the storage tanks, with a capacity of 200,000 tons, 
together with all plant and machinery, pipe lines 
and pumps, had been either removed to Germany 
during the occupation or destroyed. Through the 
enterprise of the two companies and the personal 
initiative of Lord Latham, reconstruction work was 
begun almost at once, and in eighteen months 70 per 
cent of the pre-war facilities had been restored. 


Air and Water 


Lonpon Arr Trarric.—The Ministry of Civil 
Aviation’s latest statistics show that during 
October, aircraft movements at Northolt Airport 
included 1358 arrivals and 1353 departures. London 
Airport dealt with 964 aircraft arrivals and 977 
departures. 


PIONEER AIRCRAFT DRAUGHTSMAN’S RETIRE- 
MENT.—The retirement is announced of Mr. P. M. 
Jones after thirty-nine years’ service on the drawing- 
office staff of Short Brothers and Harland. When 
Mr. Jones entered Short Brothers’ office on the Isle 
of Sheppey in 1909, one of his earliest tasks was to 
draw the plans of the first aeroplane turned'out. of 
any factory to a specification of the Wright Brothers. 
Six of the machines were ordered. 


Miscellanea 


Cotp PrrEssuRE WE.LDING.—Recent announce- 
ments of cold pressure welding of aluminium 
(THE ENGINEER, June 4, 1948, 541) have excited 
so much interest that the General Electric Company, 
Ltd., Magnet House, Kingsway, London, W.C.2, 
has published a booklet entitled ‘‘ Cold Pressure 
Welding,” giving further details of the technique 
which has been developed in the company’s research 
laboratories. 


F.B.I. Report on Propvuctiviry.—It is under- 
stood that the committee set up in September by 
the Federation of British Industries, under the 
chairmanship of Sir Graham Cunningham, to con- 
sider means of improving industrial productivity, 
has now completed its report. The report, which 
has not yet been adopted by the Grand Council of 
the F.B.I., indicates that there is a good deal of 
evidence in support of the view that productive 
efficiency can a substantially inc in many 
firm’s without involving questions of capital, new 
equipment, or other restrictions imposed by present 
conditions. Managements, it is urged, must be 
provided with suitable opportunities and incentives 
from the Government. Industry, the committee 
considers, should continue to move away from price 
controls as rapidly as possible, as the more general 
re-establishment of healthy competition should 
be a spur to greater productive efficiency. 


MancuHesteR District Heratine ScHEME.— 
Representatives of the British Electricity Autho- 
rity, accompanied by representatives of the North- 
Western Electricity Board, met representatives of 
the Manchester Corporation to-day to discuss 
the questions which had arisen over the terms 
on -which the British Electricity Authority might 


buy from the Manchester Corporation the by- 
product electricity which ie produced if the 
Manchester Corporation proceeded with the Dis- 
trict Heating Scheme which had been prepared for 
@ large part of the Wythenshawe Estate. . The 
discussions, which lasted a considerable time, 
coyered both the economic and social aspects of 
the scheme, and were most candid and exhaustive. 
The British Electricity Authority agreed that the 
most helpful course they could take would be to 
give consideration once again to all the details 
of the scheme in full consultation with experts 
nominated by the Manchester Corporation, in 
order that a statement might be prepared of the 
most advantageous terms which they could offer 
on @ commercial basis. As soon as this has been 
done a further meeting will be arranged, and it is 
hoped that this will take place within the next two 
or three weeks. 





Personal and Business 


Mr. G. W. Tooxsy has been elected chairman of 
the Junior Institution of Engineers. 


Mr. H, A. CHAMBERS has been appointed general 
manager of Rockwell Machine Tool Company, Ltd. 


Mr. Joun Ayres, A.M.I.E.E., has been appointed 
works director of the Brush Electrical. Engineering 
Company, Ltd. 


Masor-GeneRAL J. A. M. Bonpv has _ been 
appointed a director of the Pearson and Knowles 
Coal and Iron Company, Ltd. 


Mr. Davin Haic, 10, Hay Drive, Johnstone, 
Renfrewshire, has been appointed Scottish technical 
representative of Alfred Wiseman and Co., Ltd. 


RockwEtt Macuine Toot Company, Ltd., 
Exhibition Grounds, Wembley, has been appointed 
distributor of Smart and Brown machine tools. 


Mr. Frank JounsTon, M.I.E.E., has retired from 
the position of chief electrical engineer of Harland 
and Wolff, Ltd., after fifty years’ service with the 
firm. 


Cox anp Dangs, Ltd., announces that its South 
Wales branch has been moved to Scapa Works, 
Neath, Glam (telephone, Neath 2505). Mr. W. R. 
Jones is the branch manager. 


E. H. Jones (Macutne Toots), Ltd., states that 
Messrs. Bond and Partners, 25, Collingwood Street, 
Newcastle-upon-Tyne, 1, have been appointed its 
North-Eastern area representatives. 


Tue STEEL CoMPANY OF WALES, Ltd., announces 
the following appointments at its Abbey Works :— 
Mr. H. H. Ascough, mills superintendent, and Mr. 
James Lysaght, manager of sheet mill department. 


THE GENERAL Exectric Company, Lid., states 
that Mr. C. P. Harrison has been appointed manager 
of the marine department of the General Electric 
Company, Ltd., in succession to Mr. C. Wallace 
Saunders, who has retired. 


BRIsTOL’s INSTRUMENT CoMPANY, Ltd., 
announces that, on December 10th, its head office 
and works will be transferred to a new factory at 
Weymouth, Dorset. Part of the firm’s premises 
at. Brent Crescent, North Circular Road, N.W.10, 
will be maintained as a London office. 


Tue BrrrisH STANDARDS INSTITUTION announces 
the following appointments :—Mr. Roger Duncalfe, 
chairman of the General Council in succession to the 
late Sir Clifford Paterson; Mr. John Ryan, chair- 
man of the Finance Committee; and Mr. H. J. 
Manzoni, chairman of the Building Divisional 
Council in succession to Mr. Sydney Tatchell. 





Contracts 


Tue British ELEctTRiciry AUTHORITY announces 
that during the past months contracts have been 
placed for generating station, switching and trans- 
forming station, and transmission equipment, 
with an aggregate value of £4,026,526. Included 
in this figure is a contract placed with British 
Insulated Callender’s Cables, Ltd., for the Stay- 
thorpe-Bolsover 275-kV line. 


Manrcont’s WIRELESS TELEGRAPH CoMPANY, Ltd., 
has received from the Government of Saudi Arabia 
orders for communications equipment worth over 
£15,000. The new equipment, consisting of short- 
wave transmitters suitable for operation on tele- 
graphy or radio-telephony, will be used to link up 
the principal cities in Saudi Arabia in a comprehen- 
sive communications network. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure o; [ant eneten, 
the necessary information should reach on, or 
before, the morning a Se Monday of the w preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 
Mon., Dec. 6th.—SHEFFIELD BrancH: Royal Victoria 
Hotel, ee ee of Light, oar foe 


“Loxpox Branco: Castle Hotel, 
High Street, "Eltham. “Competition Papers Night,” 
8 p.m.——W. Lonpon Brance: ammersmith 
Town Hall, King Street, Hammersmith. ‘‘Time and 
Motion Study i in the Electrical Industry.” 7.30 p.mi 
Thurs., Dec. 9th—N. Lonpon Brancx: Lacey Hall, 
Eeaalorned, Lane, Palmers Green. “Some Aspects of 
Pay may A Modulation,” P. E. F. A. West. 8 p.m. 
0th.—CREWE BRANCH : Crew Arms Hotel, 
“Shae “* Refrigeration,” E. S.C. Rump. 7 p.m. 


Hull Chemical and Engineering Society 
Mon., Dec. 6th.—Royal Station Hotel, Hull. Joint 
Meeting with Oil and Colour Chemists Association. 
“Pumps and Pumping,” C. N. Hillier. 6.30 p.m. 


Incorporated Plant Engineers 
a Dec. 3rd.— BIRMINGHAM BRancu: Imperial Hotel, 
emple Street, Bi “Mechanical Hand- 
fine * J. E. Griffiths. 7.30 p.m.—B.ackBuRN 
Branocx: Golden Lion Hotel, Blackburn. “ Tech- 
nical Leathers,” A. C. Smith. 7 p-m. 

Tues., Dec. Tth.—Grand Hotel, Cardiff. 
Industry,” K. Marwood, 7.30 p.m. 

Thurs., Dec. 9%th—NEWCASTLE-UPON-TYNE BRANCH: 
Y.M.C.A., Connaught Rooms, Blackett Street, New- 
castle-upon-Tyne. Discussion eeting with the 
President and General Secretary. 7.30 p.m.—— 
NorrmyeHaM Brancu: Y.M.C.A., Shakespear Street, 
Nottingham. “High Frequency Hardening,” H. 
Knight. 7 p.m.——PrErTeRBoROUGH BraNncH: Gas 
Company’s Film Theatre, Church Street, Peterborough. 
Film and Talk, “‘ Atomic Physics,” F. A. R. Head. 
7.30 p.m. 

Institute of British Foundrymen 

Sat., Dec. 4th—-Watres anpd MonmovutrH BRANCH : 
Engineers Institute, Cardiff. “‘ Castings Inspection,” 
Howard Williams. 6 p.m. 

Dec. %th.—E. Peary Pe Central 
Library, Ipswich. “‘ Spec tC) ” a Symposium. 
7 p.m.—Lonpon BRancu : Institute ‘of Metals 
Grosvenor Gardens, 8.W.1. “The Solidification of 
Metals with Special Reference to Continuous Casting 

»” E. Scheuer. 7 p.m. 

Fri., Dec. '10th.—Lrxcotn Szoriox: Tech. College, 
Lincoln. “New Grades of Cast Iron and Their 
Applications,” A. B. Everest, 7.15 p.m.——MIppLEs- 
BROUGH BRANCH: Cleveland Scientific and Technical 
Institute, Corporation Road, Middlesbrough. ‘‘ Prob- 
lems of Contraction and Distortion in Iron Castings,” 
E. Longden. 7.30 p.m——W. Wates SeEcrTion: 
Nevills’ Canteen, Llanelly. “Gates and Risers,” 
Film. 7 p.m. 

Sat., Dec. 11th——Bristo. Brancu: Grand Hotel, 
Broad Street, Bristol. ‘“‘Light Alloy Founding,” 
E. Raybould. 3 p.m.—E. Mipitanps Brancu: 
School of Arts and Crafts, Green Lane, Derby. ‘“‘ Some 
Solved and Unsolved Problems in the Metallurgy of 
Black Heart Malleable,” Dr. Schwartz. 6 p.m.—— 
LANCASHIRE Brancu : Engineers’ Club, Albert Square, 
Manchester. “‘Some Aspects of the Joint Advisory 
Committee Report on Conditions in Ironfoundries,” 
J. W. Gardom. 3 p.m.——NeEwcasTLE BRANCH : 
Neville Hall, Westgate Road, Newcastle-upon-Tyne. 
“Core-Making,” J. Gilbert. 6 p.m.——ScortTisu 
Brancn: Royal Tech. College, Glasgow. ‘“‘ Man- 
ganese Bronze Propellers,” F. J. Tector. 3 p.m. 

Mon., Dec. 13th.—SHEFFIELD Brancx: Royal Victoria 
Hotel, Sheffield. “Nodular Cast Irons—Their Pro- 
duction and Properties,” H. Morrogh and J. W. Grant. 
7.30 p.m. 





** Electronics in 


Institute of Fuel 
Tues., Dec. 7th—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, 8.W.1 “ The 
Solidification of Petrol and the Production of Low- 
Density Materials by an Emulsion Process,” L. R. B. 
Shackleton. 2.30 p.m. 


Institute of Marine Engineers 
Tues., Dec. 14th.—85, Minories, E.C.3. ‘‘ Latest Deve- 
lopments in Reversible Propellers,” L. C. Burrill. 
5.30 p.m. 
Institute of Metals 
Thurs., Dec. 9th.—Grosvenor Gardens, 8.W.1. ‘The 
Solidification of Metals with Special Reference to 
Continuous Casting Pr ” E. & 7 p.m. 
Mon., Dec. 13th.—Institution of Engineers and Ship- 
builders in Scotland, 39, Elmbank Crescent, Glasgow. 
“The Uses of Non-Ferrous Metals for “Aircraft,” 
G. Meikle. 6.30 p.m. 
Institute of Petroleum 
Wed., Dec. 8th.—Manson House, 26, Portland Place, 
W.1. “Evaporation Losses at Marketing Installa- 
tions,” R. L. Sarjeant. 5.30 p.m. 


Institute of Transport 

Mon., Dec. 6th.—MeEtTROPOLITAN SEction: Livingstone 
House, Broadway, 8.W.1. “Some Possible Influences 
of Railways in the National Plan,” R. B. Hounsfield. 
6 p.m.——SHEFFIELD Sgcrion: Victoria Hotel, 
Sheffield. “Railway Marshalling Yards,” J. C. 
Harrison. 7.30 p.m. 

=o Dec. 2 .—GLascow bom rH rte ee. 

OCIETY : ration Transport 

“The East Coast Floods of 1948,” E. W. Arkle. 6 p.m, 
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Wed., Dec, 8th.—SouTHERN SreoTIon: Harbour Board 
Offices, Southampton. Brains Trust. 5.45 p.m. 

Five. Dec. bo Miptanps Section: Transport 

reation Clu jicester. ‘“‘ Air rt O: isa- 
tion,” W. T. Field. 1 p.m. ._. Sean Organian 
Jarvis Hall, 66, Portland Place, W.1. ‘ Premises 
for the ele," 3,3 and Maintenance of Public Ser- 
vice Nag 8. Kennedy. 5.30 p.m. 

Fri., Oth.—NoRTHERN SECTION : 
Head Hotel Newcastle-upon-Tyne. “T 
Education,” J. Lamb. 7 p.m.——BrisToL Gaamnine 
anp Stupent Soorery: Office of the Regional Trans: 
port Commissioner, — “ Staff Relationships,” 
G. 8. Rider. 6.15 

Tues., Dec. 14th. coven SECTION : Corporation 
Transport Offices, Glasgow. ‘“‘ London Transport,” 
J. G. Shaw Scott. 6 p.m.——YorksHireE SEcrTion : 
Great Northern Station Hotel, Leeds. ‘“L.M.R. 
Modernised Traffic Control Organisation,” A. Forester 
Fielding. 6.30 p.m. 

Institute of Welding 

Thurs, Dec. -9th.—Institute of Marine Engineers, 85, 
Minories, E.C.3. “‘ Some Aspects of the Metallurgical 
Side of Welding,” H. F. Tremlett. 6.30 p.m. 


Institution of Chemical Engineers 

Tues., Dec. 7th.—Geological Society, Burlin 
Piccadilly, W.1. “‘ Radiation Hazards an 
trol,” E. F. Edson. 5.30 p.m. 

Tues., Dec, 14th.—Geological Society, Burlington House, 

| Piccadilly, W.1. “ Deposits on the External Heating 
Surfaces a Water Tube Boilers,” H. E. Crossley. 
5.30 p.m. 

Institution of Civil Engineers 

Tues., Dec. 7th.—Great George Street, Westminster, 
8.W.1. “Renewal of Ballast. and Track by Mecha. 
nical Means in Polhill Tunnel,” A. H. Cantrell. ‘‘ The 
Use and Maintenance of Civil Engineering Plant in 
Railway Works,” A. G. Ticehurst. 5.30 p.m,.—— 
NEWCASTLE-UPON-TYNE AND DisTRioT ASSOCIATION : 
N. of England Institute of Mining and Mechanical 

stgat Road, Newcastle-upon-Tyne. 
se  iiydeomraphicale Survey,” D. H. Fryer. 6.15 p.m. 
——S. WaLEs AND MONMOUTHSHIRE ASSOCIATION : 
8. Wales Institute of Engineers, Park Place, Cardiff. 
“* Stress Analysis with Wire Strain Gauges,” W. E. J. 
Farvis and J. 8. Caswell. 6 p.m. 

Thurs., Dec. 9th.—BIRMINGHAM AND District Associa- 
TIoN: James Watt Memorial Institute, Great Charles 
Street, Birmingham. ‘“‘Some Aspects of Hydro- 
Electric Development, with Special Reference to the 
Scottish Highlands,” N. J. hrane. 6 p.m. 
NEWCASTLE-UPON-TYNE AND DisTRICT ASSOCIATION : 
Spark’s Cafe, High Street, Stockton-on-Tees. ‘‘ Eco- 
nomic Survey as Applied to Civil Engineering,” W. E. 
de Courcy Hamilton. 6 

Tues., Dec. 14th.—Great 
8.W.l. “The Design les. 
with Special Rebteee A the poe ie mae ” B. F. 
Saurin. 5.30 p.m. 

Institution of Electrical Engineers 

Mon., Dec. 6th—S. Miptanp CenTRE: James Watt 
Memorial Institute, Great Charles Street, Birmingham. 
“Some Projects Favourable to Direct Current Trans- 
mission and the Role of the British Electrical Industry 
in Relation Thereto,” F. J. Erroll and the Lord 
Forrester. 6 p.m. 

Tues., Dec. 7th. —Savoy Place, Victoria Embankment, 
W.C.2. “The Application of the Recurrent Surge 
Oscillograph to the ag FS — Phenomena in 
Transformers,” E. W. Nethercot. 
“ An a for Automatic Recording of Dis- 
turbances on Electric Supply Systems,” W. T. J. 
Atkins. 5.30 p.m. 

Wed., Dec. 8th.—Surrty Section: Savoy Place, Vic- 
toria Embankment, W.C.2. “ Factors Influencing 
the Design of High-Voltage Air-Blast Circuit Breakers,” 
C. H. Flurscheim and E. L. L’Estrange. 5.30 p.m. 

Thurs., Dec. 9th.—UtttisaTIon Section: Savoy Place, 
Victoria Embankment, W.C.2. ‘“ Polyphase Com- 
mutator Machines,” B. Adkins and J. Gibbs. 


a. 30 
Deo.” 10th.—N.E. Stupents’ Secrion: King’s 
Pricnege, Newcastle-upon-Tyne. Technical Film Show. 


Minot Dec. 13th.—N.E. Centre : Neville Hall, Westgate 
Road, Newcastle-upon-Tyne. ‘ The Lightning 
tection of High-Voltage Transmission and Distribu- 
tion Systems,” H. M. sae 6.15 ee, Ve m.——Lonpon 
Stupents’ Secrion: Savo ictoria Embank- 
ment, W.C.2. “The Fun Friant Principles of the 
Sale of Electricity to Consumers,” F. Grant. 7 p.m. 

Tues., Dec. 14th.—Ravto Section: Savoy Place, Vic- 
toria Embankment, W.C.2. Discussion on “ V.H.F. 
Mobile Radio-Telephone Services,” ned by D. H. 
Hughes. 5.30 p.m.——N. Mrptaxn | NTRE : aon 
shire Electricity Board, 1, Whitehall Road, Leeds, 1. 
“Electrical Aspects of Overhead Travelling Cranes,” 
G. V. Sadler. 6.30 p.m. 


Institution of Engineering Draughtsmen and Designers 
Tues., Dec. Tth-—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. “‘ Modern Design in Timber.” 


7p.m. 
Iastitution of Engineering Inspection 
To-day, Dec. 3rd.—BremincHamM Brancxe: Chapel 
Tavern, = ae ae Charles Street, Bir- 
mingham. ial Eve .m. 
Tues., Dec. th. peg Sha Grand Hotel, 
Broad Street, Bristol. General Meeting. 7.30 pm. 
——Coventry Brancx: Tech. College, Covent 
“‘Modern Measuring and Inspection Equipment,” 
Clark. 7.30 p.m. 
Dec. 9%th:—Engineers’ Club, Albert Square, 
as on Tearedie Testing,” J. F. 
Hensley. 


Institution of Engineers and Shipbuilders in Scotland 
Tues., Dec. 14th.—39, Elmbank Crescent, Glasgow. 
“ Water Turbine Machinery,” A. A. Fulton. 6.30 p.m. 
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Institution of Heating and Ventilating Engineers 

Wed., Dec. 8th.—Institution of Mechanical Engincors, 
Storey’s Gate, St. James’s Park, 8.W.1. ‘“ Met!iods 
of Maintaining Bacterial Purity of Air,” R. F. 0, 
Williams. 6 p.m. 

Pog of Mechanical Engineers 
To-da: . 8rd,—Storey’s Gate, St. James’s Park, 
a Oe “Control of P: olend ” 8. W. Lister. 6 p.m, 

pails WE pp Seotion: Chelsea Town Hall, 
§.W.3. Joint Dance with Students’ Sections of the 
Institution of Civil Engineers and the — of 
Electrical Engineers. 7.30 p.m. to 11.30 

Mon., Dec. 6th.—N.E. Branou : Neville H | West; sate 
Road, Newecastle-upon-Tyne. ‘“ Corrosion of Hea: ing 
Surfaces in Boiler adc Further Studies in Deposit 
Formation,” J. R. Rylands and J. R. Jenkinson, 
6 

ea ‘Dec. Tth—CoventRY CENTRE AUTOMOBILE 

Drvision: Geisha Cafe, Hertford ~ Avera Coventry, 


“Rubber as a Stress Rg Bong erial, and Some 
Design Considerations,’ bong 7 p.m. 

Thurs., Dec. 9th.— DERBY CENTRE AUTOMOBILE Drviso N: 
School of Arts and Crafts, Green Lane, Derby. “ Some 
—s of Industrial Gas Turbine Deve opments,” 

- Bowden, J. L. Jefferson, and W. P. Davey. 


Fri. Tom 10th.—Storey’s Gate, St. James’s Park, 8.W.1. 
“Fluid Flow Through Granular Beds,” ae 
based on papers by . E, Rose and A. M. A. Rizk 
6 p.m. 


Institution of Post Office Electrical Engineers 
Mon., Dec. 6th.—Institution of Electrical ineers, 
Savoy Place, Victoria Embankment, W.C.2. “The 
Cables of the Inland Long-Distance Telecommunica- 
tions Network and Their Maintenance,” H. C. §, 
Hayes and E. D. Latimer. 5 p.m. 
Institution of Production Engineers 

To-day, Dec. 3rd.—W. (Wates Sus-Secrion: Metal Box 

Company, Neath. ‘‘Can-Making Machinery,” R. R. 
1arry. 7.30 p.m. 

Tues., Dec. 7th_—W OLVERHAMPTON GRADUATE SECTION : 
Willenhall Evening Institute, Wolverhampton. “ Elec- 
tronics in Industry,” 8. Jefferson. 7.15 p.m.—— 
Coventry GrapvuaTE Section : Tech, College, Coven- 
ty. “ ere of Aluminium Houses,” T. E. 


Marriott. 7.15 

Wed., Dec. 8th a Section: Royal Victoria 
Station Hotel, Sheffield. ‘‘Mass Production of A 
British Alarm Clock,” E. Desmond. 6.30 p.m.—— 
Luton GrapvuaTe Secrion: Midland Hotel, Luton, 
“‘ Drop Forging,” H. M. H. Fox. 7.30 p.m. 

Fri., Dec. 10th—E. Counties Secrion: Britannia 
Works, Colchester. ‘‘ Material Handling,” H. M. 
King. 7.30 p.m.——Coventry Section: Geisha 
Cafe, Hertford Street, Coventry. ‘‘ New Development 
in Centreless Grinding,” A. Scrivener. 7 p.m. 

Mon., Dec. 13th.—Hatrrax Section: White Swan 
Hotel, Halifax. ‘Production and Inspection of 
Gears,” J. Milwain. 7 p.m. 

Institution of Sanitary Engineers 


Tues., Dec. 7th.—Sessional Meeting : Caxton Hall, 
Westminster, 8.W.1. ‘ Building Drainage,” F. L. 


Barrow. 6 p.m. 
Junior Institution of Engineers 
eas Dec. 3rd.—39, Victoria Street, 8.W.1. Film: 
ow to Weld Aluminium,” introduced by D. C. G. 
Lees. 6.30 p.m. 
Mon., Dec. 6th.—N.W. Section : | Manchester t Geographi- 
cal. Society, 16, St. Mary’s P F ter. 
’ E. Jones. 7 p.m. 





“ Plastics in Engineering,’ 

Fri., Dec. 10th.—Royal iety of Arts, John Adam 
Street, Adelphi, W.C.2. Presidential Address, Sir 
Noel Ashbridge, ““New Developments in Broadcasting,” 
6.30 p.m. 

Mon., Thee. 13th.—SHEFFIELD aND District SECTION : 
Metallurgical Club, West Street, Sheffield. ‘‘ Machi- 
nery for Motor Driven High-Speed War Vessels,” 
E. Scott. 7 p.m. 

Manchester Association of Engineers 

To-day, Dec. 3rd.—Engineers’ Club. Albert Square, 
Manchester. ‘The Gas Turbine for Industrial 
Power,” R. G. Voysey. 6.45 p.m. 

Newcomen Society 

Wed., Dec. 8th.—Science Museum, South Kensington, 
8.W.7. “The Site of Newcomen’s Wolverhampton 
Engine,” W. O. Henderson. ‘ John Smith of Coven, 
Engineer (1827-1879), David H. Tew. 5.30 p.m. 


North East Coast Institution of Engineers and Shipbuilders 

Fri., Dec, 10th.—Literary and Philosophical Society's 
Lecture Theatre, Newcastle-upon-Tyne. ‘“‘ British 
Marine Gas Turbines,” T. W. F. Brown. 6.15 p.m. 


Sheet and Strip Metal Users’ Technical Association 

Thurs. and Fri., Dec. 9th and 10th.—Waldorf Hotel, 
Aldwych, W.C. 2, Annual General Meeting and Winter 
Conference. 


Society of Engineers 
Mon., Dec. 6th.—Geological Society, Burlington House, 
Piccadilly, W.1. ‘‘ Aluminium as a Structural Ma- 
terial with Particular Reference to Light Triangulated 
Structures,” C. Marsh. 5.30 p.m. 


Stephenson Locomotive Society 

Sat., Dec. 4th.—LxzEeps Centre: Y.M.C.A., Albion Place, 
Leeds. ‘‘ Some Interesting Events of 1948,” W. H. 
Whitworth. 2.30 p.m.——Scorrish ArrEa: 302, 
Buchanan Street, Glasgow. ‘Traffic Control,” W. 
Adamson. 3 p.m. 

Sat., Dec. 11th.—N.E. Area: Methodist Church Hall, 
Ridley Place, Newcastle-u -Tyne. ‘A Railcar 
Miscellany,” N. G. Robson. 3°30 p.m N.W. AREA: 
Geographical Society’s Rooms, Rinchantet. “ Steam 
Rail Motors,” G. Clifford. 6.15 p.m. 


Stoke-on-Trent Association of Engineers 
Wed., Dec. 8th.—Electricity Department’s Showrooms, 
Stoke-on-Trent. “Wear of Machine Parts,” F. J. 


Goodson. 7 p.m, 
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A Turkish Power Station 


{ae power station at Catalagzi, north of 
jnkara, which was recently officially opened 
inthe presence of the Prime Minister of Turkey, 
\onsieur Hassan Saka and members of the Tur- 
ish Government, is the largest power station in 
fukey, and it was designed and built by British 
fms. There are three 20,000-kW turbo- 
jternators, of which two sets are in actual 
gration, while the third is due for completion 
jefore the end of 1948. The steam plant com- 
prises three Babeock and Wilcox water-tube 
pilers, each with a designed output of 220,000 Ib 
of steam per hour at a pressure of 595 lb 
square inch and a final temperature of 
40 deg. Fah. The plant uses pulverised coal 
m the unit system, Each of the three turbines 
has @ designed continuous maximum rating of 
0,000kW and an 80 per cent rating for maxi- 
mumeconomy. The turbines are equipped with 
three-stage feed heating, gland heating, drain- 
wolers and unit evaporators. Each set exhausts 
st 28-9in vacuum, and the cooling water for 
the condensers. is obtained from an artificial 
jgoon on the Black Sea, which is non-tidal. 
fach turbine drives a 20,000-kW main alter- 
mator generating at 11kW, and a 1500-kW 
house-alternator, generating at 3kW. For 
tandby service for the station auxiliaries, a 
0-kW oil engine-driven generating set, with 
1875-kV A transformers, is provided. The main 
iternators are directly connected to 11/66-kV 
step-up transformers, which are controlled by 
sir-blast switchgear of 750-MVA rupturing 
capacity. There is a double circuit transmis- 
son line 9 miles long to three sub-stations 
st Karadon, Zonguldak, and Kozlu. These 
dations are equipped with 66/15-kV step-down 
wansformers and 66-kV air-blast and 15-kV 
netalclad switchgear. The main contractors 
for the scheme are the Metropolitan-Vickers 
Electrical Export Company, Ltd., and the 
principal sub-contractors for the boilers and 
cal-handling plant are Babcock and Wil- 
cox, Ltd.; for buildings and civil engineering 
work, including the cooling-water intake, 
Holloway Bros. (London), Ltd., and for the 
overhead transmission line and all the cabling 
for the scheme, British Insulated Callender’s 
Cables, Ltd. 


A Highland Railway Jubilee 


TE fiftieth anniversay of the opening of the 
direct line from Inverness to Perth, via Carr 
Bridge, which has recently been celebrated, 
recalls some interesting engineering features. 
Ih the early 1880s the Highland Railway 
directors proposed a scheme for a direct line 
fom Aviemore, by Carr Bridge, to Inverness, 
vhich shortened the distance from Perth by 
5} miles, that reduction in mileage being 
whieved by crossing the valley of the Dulnain, 
Findhorn, and Nairn rivers, a route involving 
seep gradients and heavy constructional 
works. The Act authorising construction 
received the Royal Assent on July 24, 1884, 
and deviations and extensions of the time for the 
construction of the line were authorised in 
later Acts. The line from Aviemore to Carr 
Bridge was opened on July 8, 1892, from Carr 
Bridge to Daviot on July 19, 1897, and from 
Daviot to Inverness on November 1, 1898. 
It leaves Aviemore station, now an important 
junction, which is 697ft above the sea level, 
and rises to the Slochd summit, at a height of 
1315 ft above the sea, at a distance of 12} 
miles from Aviemore. From the summit, 
the line falls practically the whole of the way 
to Millburn Junction, less than half a mile 
fom Inverness. The largest works on the 
line are the viaducts over the rivers Findhorn 
and Nairn. The Findhorn viaduct has nine 
steel spans of 130ft, mounted on granite piers, 
With two 24ft masonry spans, one at each end, 

on a curve of half-a-mile radius, while 
the Nairn viaduct is built in red sandstone, 
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with twenty-eight arch spans of 50ft, and one 
river arch span of 100ft. Other works include 
the Slochd viaduct, with eight spans, and the 
Tomatin viaduct of nine spans, while with 
important bridges must be included the twin- 
span bridge covering 180ft between abut- 
ments over the River Dulnain. The smaller 
bridges are characterised by their simplicity 
of line and choice of stone. The scheme for 
the new line was prepared by Mr. Murdoch 
Paterson, then engineer-in-chief to the High- 
land Railway, who supervised the carrying 
out of the work. Sir John Fowler, engineer of 
the Forth Bridge, was the consulting engineer. 


A Scottish Industries Exhibition 


PLANS are now well advanced for the Scottish 
Industries Exhibition, which is to be held in 
the Kelvin Hall, Glasgow, from September 1 to 
17, 1949. This exhibition is being promoted 
by the Scottish Council (Development and 
Industry), the main objects being to promote 
Scotland’s export trade and attract overseas 
buyers to Scotland ; to increase knowledge of 
Scotland and her products in every part of the 
world; to promote inter-trading between 
Scottish firms; to stimulate productivity by 
showing the workers the final results of their 
efforts ; and to promote interest in good-quality 
workmanship and design. A symbolic lion 
rampant, turning the. wheels of industry 
around the world, has been adopted as the 
motif for publicising the exhibition. It has 
been designed by Mr. A. B. Imrie, of Edinburgh, 
and will be displayed on all the literature issued 
in connection with the exhibition. Administra- 
tive offices have been established at 351, 
Sauchiehall Street, Glasgow, and all inquiries 
relating to the exhibition should be sent to 
Mr. R. M. Donaldson at that address. 


Mutual Aid in the Engineering 
and Motor Industries 


THE Minister of Supply, Mr. G. R. Strauss, 
spoke at a press conference on Friday last on 
the steps that are being taken to increase the 
productivity of engineering firms and on 
plans for mutual aid and standardisation in 
the motor industry. He said that discussions 
which he had had with representatives of trade 
and research associations and _ professional 
institutions had produced an _ encouraging 
reaction in the engineering industry generally, 
and many sections of that industry were now 
practising schemes for mutual aid, which in- 
cluded the exchange of technical advice and, 
in some cases, of technicians. The motor-car 
industry in particular, the Minister continued, 
had welcomed the productivity drive, and had 
created a plan of its own, which it was making 
available to all sections of the engineering 
trade. The motor industry’s plan, Mr. Strauss 
explained, was divided into two main sections, 
the first of which provided that British car 
and commercial vehicle builders should streng- 
then the liaison already existing between them 
and their suppliers of raw material and equip- 
ment by making available to other manufac- 
turers and suppliers for inspection, not only 
their factory premises and plant, but also 
their technical and administrative resources. 
By this arrangement factory planning staffs 
were made available to assist those whose 
concern it was to supply materials and com- 
ponents. The second part of the plan, the 
Minister stated, was that the motor manu- 
facturing concerns—Austin, Ford, Nuffield, 
Rootes, Standard and Vauxhall—should take 
steps to speed the use on their models of 
common accessories and components and gener- 
ally improve the whole sphere of standardisa- 
tion. These metters were to be the subject 
of regular meetings between the responsible 
executives in each organisation. The Minister 
explained that the Society of Motor Manu- 
facturers and Traders, Ltd., had set up a 





Production Efficiency and Standardisation 
Committee under the guidance of which this 
scheme for furthering mutual aid in the motor 
industry had been devised. 


Decontrol of British Shipping 


At a meeting of the Chamber of Shipping 
of the United Kingdom, held on Thursday, 
December 2, 1948, under the chairmanship 
of the President, Sir George Christopher, 
reference was made to the recent announce- 
ment by the Ministry of Transport about 
the . further substantial relaxation in the 
control of British shipping, which took 
effect as from Wednesday, December Ist. 
This relaxation was, he said, in pursuance of 
the Minister’s policy to promote a return: to 
the normal processes of shipping business as 
rapidly as possible. With regard to the Ship- 
ping Advisory and Allocation Committee, 
it became apparent during recent discussions 
that that committee was no longer required 
by the Ministry, and it would accordingly be. 
disbanded. It was a matter of great satisfaction 
to the industry, Sir George said, that it had 
been possible in just over twelve months 
in effect to restore the freedom of the freight 
market, and to decontrol the industry, subject 
only to the formal retention by the Minister 
of his powers under the Control of Trade by 
Sea (No. 2) Order, and the issue of general 
trading licences in place of the restricted 
licences hitherto in operation. It is intended 
to ensure that the chartering of tonnage and 
the booking of space would in future be governed 
solely by normal commercial considerations, 
and accordingly, all freight control, except in 
the coasting trade, had been withdrawn. 
The tanker sections had also been included in 
the general measure of relaxation of control, 
including the lifting of freight control. The 
terms of these new arrangements for the 
remainder of the transitional period, i.e., for 
the next six months, have been communicated 
to all ship owners. 


The Union Castle Mail Steamship 
** Edinburgh Castle ’”’ 


On Thursday, December 9th, the new 
Union Castle mail steamship “ Edinburgh 
Castle’ left Southampton on her maiden 
voyage to South Africa, under the command of 
Captain T. W. McAllen, who was recently in 
command of the ‘‘ Warwick Castle.” The ship 
was built and engined by Harland and Wolff, 
Ltd., at Belfast, and she was launched on 
October 16, 1947, by Princess Margaret. 
Her principal dimensions are: Length overall, 
749ft.; breadth moulded, 83ft 6in, and gross 
tonnage 28,700. Like her sister, the ‘‘ Pretoria 
Castle,” she is designed to carry 227 first-class 
and 478 cabin-class passengers, and the public 
rooms and cabins are arranged on six decks. In 
general the lay-out and design of the accom- 
modation is similar to that of the “ Pretoria 
Castle,’’ which was fully described and illus- 
trated in our issue of August 6th last and the 
two following issues. The propelling machinery 
consists of twin-screw Parsons double-reduction 
geared turbines, taking steam from three oil- 
fired Babcock and Wilcox water-tube boilers 
at a working pressure of 600 lb per square inch 
and a temperature of 850 deg. Fah. at the super- 
heater outlet. Weir’s regenerative feed heating 
and Howden-Ljungstrém regenerative air heat- 
ing are installed. The current for lighting and 
domestic services, and for deck and engine-room 
auxiliaries is furnished by -three British 
Thomson-Houston turbo-generators, with two 
Harland and Wolff oil engine generating sets 
for port use. An oil-engine-driven emer- 
gency set is also installed, which works in 
connection with an emergency battery. The 
refrigerating equipment embodies several new 
features, and is similar to that described in our 
issue of August 20th last. 
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Water Supply of Greater London 


By H. W. DICKINSON, D.Eng., M.I.Mech.E. 
No. XXIII—({Continued from page 561, December 3rd) 


DISTRIBUTION 

5 per eight companies’ separate distribution 

systems inherited by the Board in 1904, 
were only connected at a few points. During 
the intervening years these have been gradu- 
ally merged and by means of an elaborate 
system of intercommunication, alternative 
supplies are now available for most areas. 

Practically the whole of the 8400 miles 
of trunk, distribution and service mains 
owned by the Board are of cast iron. The 
largest size of pipe laid in the streets is 
48in diameter and although 2in and 3in 
mains still exist no pipe smaller than 4in 
is now laid. There are 569 miles of mains 
of 24in diameter and over but the greatest 
proportion of the distribution network is 
composed of 4in pipes, of which there are 
no less than 4230 miles, or 50 per cent of 
the total length. 

Since neither the London water nor the 
soil—except in the case of certain clay areas 
—has any markedly deleterious effect on 
cast iron or lead, there are to-day cast iron 
mains of over 100 years of age in service and 
in excellent condition. ‘“‘Spun,” that is, 
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group of trunk mains conveys water south- 
wards from the works on the New River 
and the Lee. Some of the pumping mains 
are of considerable length. For example 
the 48in main from Kempton to Bishop’s 
Wood reservoir, Highgate, is 17 miles long ; 
the length of the 36in main from the 
same station to Finsbury Park is 19 miles, 
and that of the 42in main from Hamp- 
ton to Nunhead is 16 miles. The pressures 
in the trunk mains do not exceed 300ft, 
those in the three mains referred to being 
295ft, 180ft, and 230ft, respectively. 
Integral with the distribution system are 
eighty-five service reservoirs, situated on 
high ground and containing a total of 261 
million gallons, but since the majority of the 
consumers are situated between the pumps 
and the reservoirs, the latter act mainly as 
“ jack-heads.”” During the day, when the 
demand is greatest, water flows out of the 
service reservoirs to augment the supply 
from the pumping stations. Reservoirs fill up 
again at night, when the demand falls off. 
The highest service reservoir is that at 
Betsom’s Hill, in Kent, which contains 
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Fics. 88 AND 89—SECTIONS ACROSS LONDON BASIN 


centrifugally cast, iron pipes, are also used 
with satisfactory results, and where cast 
iron mains are laid in clay areas the pipes 
are protected by a sheathing of bituminous 
composition. 

In order to meet particular and unusual 
service conditions, which arise from time to 
time, steel pipes lined internally and sheathed 
externally with bituminous composition, are 
used for service, and it is now the practice 
to use such pipes for all trunk mains of 24in 
diameter or over. 

The principal trunk mains are those 
carrying water in an easterly and north- 
easterly direction from the Thames Valley 
and western stations, and they include no 
fewer than twenty-seven mains of diameters 
between 2lin and 48in. Another important 


313,000 gallons, the top water level being 
818-00ft above O.D. The largest is at 
Honor Oak, in South London, which has a 
top water level of 144-00ft above O.D., 
and contains 56 million gallons. 


New Works 


A new reservoir at Staines was completed 
in 1947, when it was inaugurated by 
H.M. The King, and was named King 
George VI reservoir. This reservoir has a 
capacity of 4450 million gallons and is the 
second largest of those owned by the Board. 
Situated immediately to the west of the 
two original reservoirs at this place, it is 
served by the same intake, pumping station 
and aqueducts, and forms an integral part 
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of the existing works. 
£1,250,000 to build. 

A storage reservoir at Chingford is gt 
present (1948) under construction. This 
reservoir will have a capacity of 3400 million 
gallons with a top water area of 334 acres. 
It will have a connecting main from the 
existing King George’s reservoir, but pro. 
vision has been made for separate pumping 
plant to raise water into it from the River 


It cost over 


A scheme for remodelling the Hampton 
group of works was commenced in 1936. 
By the provision of thirty-two primary 
filters to operate in conjunction with 
35 acres of reconstructed slow sand beds, 
@ new pumping station and new conduits, 
the remodelled station will be able to supply 
120 million gallons per day of filtered water, 

A new filtration station at Ashford Com. 
mon, Middlesex, is also being constructed, 
The works will consist of a filtration plant, 
having an output of 90 million gallons daily, 
and a high-lift pumping station to pump the 
filtered water into supply. The first stage 
in the filtration process will consist of aera. 
tion basins, where the water will, when 
necessary, be cascaded to increase its oxygen 
content. From the aeration basins the water 
will pass through micro screens, already 
described, after which it will be passed to 
the slow sand beds. Provision is being made 
for thirty-two beds, each about ? acre in 
area, together with the necessary sand wash- 
ing apparatus, sand storage bins, roads, 
mains and drains. To avoid any possible 
contamination from ground water the slow 
sand beds will be raised above the existing 
ground level. After filtration, activated 
granular carbon treatment will be provided 
for, followed by chemical treatment. The 
water will then pass through combined 
contact and balancing tanks, being retained 
for a sufficient time to allow for chemical 
sterilisation. The volume of the tank will 
be sufficient to allow a reserve volume to 
even out variations in the pumping re- 
quirements. 

It is intended that the station shall be 
driven by purchased electricity, with heavy 
oil alternators for peak load-relieving pur- 
poses, and combustion turbine alternators 
to form, with the diesel alternators, a com- 
plate standby source of power in case of 
failure of the grid. 


FuTuRE oF LONDON’S WATER SUPPLY 


Now what of the future? To-day the 
stage has been reached when it is realised 
that water supply is not merely a local 
matter, as it has been in the past, but that 
it is of vital concern to every part of the 
country. It is not in doubt that there is 
ample water in this country for all needs 
and that water famines might become 4 
thing of the past. The possibilities of a water 
grid for England has even been envisaged. 
At present, although water undertakings 
supply about 500,000 million gallons to the 
public, spend £30 million in running costs, 
and about £11 million in new works yearly, 
yet by no means is everyone served. 

The problem is complex, but an approach 
to it has been made: in 1944 H.M. Govern- 
ment issued a White Paper entitled “A 
National Water Policy,” outlining proposals 
for ensuring a planned and economical use 
of the water resources of the country and 
for efficient administration of supply ser- 
vices. After some general remarks on the 
situation, the import of which is familiar 
to engineers, the White Paper proceeds to 
set out and elaborate proposals based on 
three overruling provisions, as follows :— 

(a) To establish and increase control of 
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water supply services, changes in them to be 
justified only where greater efficiency or 
reduction in costs can -be effected. 

(b) To attach responsibility for water 
supply to democratic bodies—at the highest 
level to the Minister responsible to Parlia- 
ment, and at lower levels to statutory under- 
takers and local authorities, without un- 
necessary change. 

(c) To subordinate sectional interests to 
the national interest, but all those whose 
interests are affected to have the right to 
be heard by the Minister or if appropriate 
to appeal to Parliament. A Bill embodying 
these provisions is now before the House of 
Commons. 

Amongst suggested ways of implementing 
these desiderata, the one that concerns us 
principally here is the suggestion that a 
(Central Advisory Water Committee for 
England and Wales should be reconstituted 
as @ statutory body, as set out in a White 
Paper on National Water Policy, issued in 
1946. 

In view of the possibility that Regional 
Advisory Water Committees will be set up 
for all areas in these islands, the M.W.B. 
has given detailed consideration to a scheme, 
conformable to the above basic provisions and 
based on hydro-geological grounds, embrac- 
ing the area extending from Baldock in 
the north to Horley in the south, and from 
Maidenhead in the west to Gravesend in 
the east. Had the population of London 
not advanced so phenomenally in the last 
century, the supply of water would have 
proved adequate, but the demands have led 
to competitive and uncontrolled exploitation 
of the sources; thus, some areas are over- 
pumped and other areas are left with a 
surplus of water. As will be seen from the 
geological stratified sections repeated here- 
with in Figs. 88 and 89, and already 
given in the first article of this series, 
the London basin—or trough— for 
it is more of the nature of the 
latter than of the former—is inclined 
at a slight angle towards the east, where it 
dips towards the North Sea basin, while 
towards the west it is partially closed by 
the Chiltern Hills and the North Downs, 
merging with the Berkshire Downs. Actually 
in this basin or trough there exists, as de- 
scribed in our opening article, a reservoir 
in each of the principal formations—the 
chalk and the lower greensand, separated 
as they are from one another by a bed of 
impervious clay—the gault formation. Of 
the two, the chalk formation, seeing: that it 
is present in places to a thickness of 700ft, 
is the most proliferous of water. It is this 
formation that is the cause of the relatively 
high ground around London and it constitutes 
a valuable catchment area, because of its 
absorbent nature, which enables it to retain 
moisture, and because of its thin and poor sur- 
face soil that is less liable to contamination. 
The lower greensand yields appreciable 
quantities of good water but does not extend 
continuously under London and therefore 
is not @ source of water within the central 
area. Water flows underground, as it does 
overground, from nearly all directions to- 
wards London. Another feature of the area 
in question is that in it there is a rough 
balance between the rainfall soakage in the 
sparsely populated catchment area and the 
water supply that is wanted in the densely 
populated central area. No more satis- 
factory hydro-geological condition exists 
elsewhere in England. 

The area to be covered is approximately 
2754 square miles, drawing from 1025 
square miles of outcrop. The population 
to be served is estimated approximately at 
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10,700,000 persons. The average daily 
supply envisaged is 558 million gallons, of 
which 465 million gallons will be derived 
from public supplies and 93 million gal- 
lons from private supplies, averaging 52 
gallons per person per day. Of the total 
supply envisaged, 46 per cent will be con- 
tributed by underground sources and the 
remaining 54 per cent from the Rivers 
Thames, Lee and Stour. The number of 
water supply authorities in the area in ques- 
tion is sixty-five, made up of thirty-six water 
boards or local authorities and twenty-nine 
private water companies. A Departmental 
Committee, appointed by the Minister of 
Health, has examined the scheme. 

The report has now been published 
and was referred to in our®? columns on 
August 13th. As regards the technical 
problem with which alone we are concerned, 
the report is unanimous (page 4): ‘‘ We 
are convinced, therefore, that a full and 
exhaustive enquiry is urgently required into 
the water resources and the prospective 
demands for water throughout the area, 
so that the best possible use can be made 
of available resources; and that simul- 
taneously there should proceed the prepara- 
tion of plans for a new major source of supply, 
which will undoubtedly be required in the 
not far distant future. It is essential and 
just that the area should be treated as a single 
unit for this purpose (our italics). While 
some relief may be afforded by the develop- 
ment of new underground sources or by the 
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giving or taking of bulk supplies, we do not 
regard this as a complete solution of the 
problem, which is one of a potential overall 
shortage, and for which a new major source 
is, so far as we can judge, the only remedy.” 

The Committee was unable to agree on 
the constitution and powers of the authority 
or authorities to be established to give effect 
to the general conclusions. One view is that 
there should be a single authority, while 
the other view is that there should be four 
joint boards with a central water authority, 
which seems unduly cumbrous. 

The extension of the present practice of 
establishing giant storage reservoirs has 
already met with violent opposition from 
the inhabitants of the areas where such 
reservoirs could be established, not only 
because of their effect on public amenities, 
but also on the grounds that a large amount 
of good agricultural land will have to be 
requisitioned. It is yet to be seen also 
whether the provision of satellite towns is 
going to slow down the rate of growth of the 
London area. 





We cannot close these articles without 
acknowledgments to those who have assisted 
in their preparation; many ot these have 
been mentioned in their place, but we 
must record the wholehearted co-operation 
trom start to finish that we have received 
from the officers of the Metropolitan Water 
Board. 


Hydrogen-Cooled Alternators 


By W. D. HORSLEY, M.I.E.E. 
No. I 


ADVANTAGES OF HYDROGEN AS A COOLING 
MEDIUM 


i ipey application of hydrogen to the cooling 
of alternators has been dealt with ex- 
haustively in many papers and articles in the 
American technical press, and it is unneces- 
sary to give more than a brief résumé of the 
characteristics of hydrogen and its advan- 
tages in the present article. 

The properties of hydrogen are outstanding 
in comparison with other gases, and it is well 
suited as a cooling medium for rotating elec- 
trical plant. The density of pure hydrogen 
is one-fourteenth of that of air, while its 
specific heat is fourteen times as great. Its 
heat capacity is therefore practically the 
same and the same quantity of gas is required 
for a given loss. The heat conductivity of 
air is comparatively low, and as it is imprac- 
ticable to eliminate all gas spaces between 
conductors and slots, and between lamina- 
tions, the temperature gradient from the 
copper to the iron surfaces is greatly in- 
creased. This effect is much less with 
hydrogen, which has a thermal conductivity 
6-7 times as great as air. 

The heat transfer coefficient of hydrogen is 
also greater than that of air. The ratio 
between the theoretical values is 1-51, which 
seems to be confirmed by American experience 
with hydrogen-cooled machines. 

Other gases, such as helium and methane, 
have advantages compared with air, but they 
are not sufficiently great to justify the com- 
plication of an enclosed gastight cooling 
system. Helium is non-inflammable and its 
thermal conductivity is similar to hydrogen, 
but its density is higher and its specific heat 
much lower. Its thermal capacity is only 


7 Mini of Health, Report of the Departmenta) 
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about 72 per cent of that of air or hydrogen, 
and the rate of flow required is greater. 
Helium is more costly and difficult to obtain. 
Methane has a thermal conductivity only a 
little greater than air, while its density is 
about 55 per cent and the saving in loss is 
much smaller. 

Assuming that the quantity of cooling gas 
for an air-cooled alternator is 100 per cent, 
the amount of hydrogen for a machine of the 
same output would be 60 per cent owing to 
the reduction in windage and fan losses. The 
high-speed integral fans are thus smaller and 
the design is simplified. If helium were used, 
the size of the fans, owing to the lower heat 
capacity, would be about 40 per cent larger 
than with hydrogen. 

Efficiency —Assuming that the purity of 
gas in a hydrogen-cooled machine is main- 
tained at about 97 per cent, its density is 
about one-tenth that of air and the windage 
and fan losses are correspondingly reduced. 
The total losses for an air-cooled, 60,000-kW, 
3000 r.p.m. alternator are about 1600kW, 
including a windage and fan loss of approxi- 
mately 600kW. With hydrogen, the latter 
losses are reduced to 60kW and the corre- 
sponding gain in efficiency, allowing for the 
seal loss, is about 0-8 per cent. On whatever 
basis it is worked out, the reduction in loss 
represents a considerable saving, even allow- 
ing for the extra cost of the heavier stator 
casing, oil seals and auxiliary equipment. 

Output.—The higher thermal conductivity 
and greater heat transfer coefficient of 
hydrogen both reduce the temperature 
gradient in an alternator or conversely permit 
a greater output to be obtained from the same 
frame. An important consequence of the use 
of hydrogen cooling is an increase in the 
limiting size of alternators which can be built 
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for speeds of 3000 r.p.m. and more particu- 
larly at 3600 r.p.m. 

Alternators having a rated output of 
112,000KVA at 3600 r.p.m. are now under 
construction in America. 

The increase in output obtained with 
hydrogen cooling can be shown theoretically 
to be of the order of 20 per cent to 30 per cent, 
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FiG. 1—-ARRANGEMENT OF FIXED RING 
SEAL ‘ 


and experience has shown that 20 per cent 
may be obtained easily in practice. 

These figures are based upon a normal 
hydrogen pressure of $]b per square inch 
gauge and a further increase in output may 
be obtained by raising the pressure of 
hydrogen in the alternator. Experiments 
have been made with pressures up to 25 Ib 
per square inch, and alternators are regularly 
operated up to 15 lb per square inch. The 
additional gain in output is about 1 per cent 
for each additional increment in pressure of 
1¥b per square inch above atmosphere. 
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FIG. 2—ARRANGEMENT OF FLOATING RING 
SEAL 


Operation under this condition is recognised 
in the latest American recommended stan- 
dards. The overload capacity may only be 
obtained at the expense of an increase in 
hydrogen consumption, but the additional 
expenditure is relatively small, and some 
operating engineers in America consider this 
reserve capacity to be an outstanding feature 
of hydrogen cooling. 

‘American alternators are usually designed 
to: have a high short-circuit ratio compared 
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with European practice, and the ampere turn 
loading is not high. Full advantage may 
therefore be taken of the better cooling pro- 
perties of hydrogen and the maximum saving 
in materials obtained. With a more 
highly rated design the value of the stray 
losses at higher ratings may impose a 
limitation. 

Hydrogen has the advantage that it will 
not support combustion and the fire hazard 
is thereby reduced. The insulation is not 
subject to oxidation and although corona is 
greater in hydrogen at N.T.P. than in air, it 
has no deteriorating effect. The alternator 
is virtually hermetically sealed and the wind- 
ings are therefore maintained indefinitely in a 
clean condition. The life of the insulation is 
prolonged under these conditions and may no 
longer be a limiting factor. 

The foundations for a hydrogen-cooled 
alternator may be greatly simplified as there 
are no external fans and ductwork. 

Hydrogen-cooled alternators have some 
advantage for sets installed at high alti- 
tudes, as the pressure of gas in the casing may 
be maintained at the desired figure inde- 
pendently of the atmospheric pressure. 

Disadvantages—Amongst the disadvan- 
tages of hydrogen as a cooling medium, the 
danger of explosion has been most frequently 
stressed. Experience in America has shown 
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does not appear to have any harmful effect op 
the insulation, either directly or indirectly, 


CONSTRUCTION OF SHAFT SEaLs 


Shaft Seals——The provision of suitabl 
glands or seals for the rotating shaft at th, 
ends of the stator was probably the mogt 
difficult problem to solve in applying hydrogen 
cooling to alternators. At an early stage jn 
the investigation it was decided that a liquid 
seal using lubricating oil was the most practi. 
able solution. Three different forms of 
oil seal have been developed and used by the 
large American manufacturers. 

Early experience with oil seals revealed 
that the quantity of make-up hydrogen is not 
proportional to the leakage from the casing 
auxiliary pipework and apparatus unless it js 
excessive. 

Oil has the property of absorbing gases 
and will take up about 10 per cent of air or 
64 per cent of hydrogen by volume at an oil 
temperature of 120 deg. Fah. The quantity 
of absorbed gas increases with temperature, 
If the normal lubricating oil supply is used 
for the seals a proportion of the air which it 
contains is given up and replaced by 
hydrogen. The amount of air in the hydrogen 
enclosure thus gradually increases and when 
the degree of purity of the hydrogen-air 
mixture has fallen below a predetermined 
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that these fears were unfounded and that if 
ordinary precautions are taken there is no 
danger. Nevertheless, in designing the first 
hydrogen-cooled machines, every possible 
precaution was taken to eliminate this possi- 
bility and to minimise the consequences of 
explosion should it occur. 

The commissioning and operation of 
hydrogen-cooled machines is more compli- 
cated than with air cooling, but no great 
difficulties have been experienced and operat- 
ing engineers in America now appear to 
accept it as normal practice. 

The stator of a hydrogen-cooled alternator 
is larger and heavier than with air cooling, 
which increases transport difficulties with the 
largest sets. As experience is gained the 
difference in weight and dimensions will be 
reduced. 

The dielectric strength of hydrogen at 
N.T.P. is lower than that of air, and for the 
same voltage stress corona is more pro- 
nounced. As already mentioned, no chemical 
reactions take place and corona in hydrogen 


value, usually 95 per cent, a quantity of the 
contaminated mixture must be discharged 
and replaced by pure hydrogen. Even if the 
system is made completely gastight, make-up 
hydrogen is therefore still necessary. The 
quantity of air carried into the stator depends 
upon the quantity of oil flowing to the 
hydrogen side of the seal, which should be 
kept to a minimum. The consumption of 
hydrogen may still be high and pre-treatment 
of the seal oil under vacuum to remove ait 
and moisture has been employed and is 
described later in the article. 

The oil seal in its simplest form is shown. in 
Fig. 1. A seal ring is provided at each end of 
the shaft on the alternator side of the bearing 
and may be considered as an extension to the 
bearing. Treated lubricating oil is supplied 
to a groove in the centre of this ring at 4 
pressure a little higher than the pressure of 
hydrogen in the stator. The pressure differ- 
ence is usually maintained at about 5 lb per 
square inch. The oil flows along the shaft 
in both directions and on the bearing side is 








1948 


ffeot On 
ectly, 


8 


Suitable 
at the 
ie Most 
drogen 
‘tage in 
» liquid 
Dractic. 
rms of 
by the 


>Vealed 
2 is not 
casing, 


88 it is 


; ases 
"air or 
an. oil 
antity 
rature, 
S used 
hich it 
ad by 
lrogen 
when 
ren-air 
mined 


f the 
rged 
f the 
e-up 
The 
ends 

the 


1 of 
nent 
air 
1 is 


n in 
d of 
ring 
the 
hed 
it & 
» of 


per 
aft 


p is 








Dec. 10, 1948 


discharged through the bearing lubricating 
oil drains. The flow of oil to the hydrogen 
side is led through a separate drain pipe into 
a detraining tank. The latter forms one leg 
of a U pipe and serves the dual purpose of 
galing the hydrogen enclosure from the 
atmosphere and of allowing entrained bubbles 
of hydrogen in the oil to escape and return to 
the stator. The drain pipe is made of ample 
size to permit a free passage for oil and gas. 

The seal ring may be constructed as shown 
in Fig. 1 with grooves on either side of the 
centre oil supply groove, into which the oil 
passes, whence it is taken direct to the drain. 
On the hydrogen side this additional groove 
virtually forms an oil baffle, which may be 
supplemented by additional baffles and oil 
throwers to prevent oil from entering the 
stator casing. In addition a gland of the 
labyrinth type is fitted between the seal and 
the stator enclosure to trap oil vapour. 

An end-shield type of bearing is shown in 
Fig. 1 and where pedestal bearings are used, 
it is necessary to have a flexible gastight 
joint between the seal housing and the 
stator end covers to allow for expansion. 
Various forms of flexible connections are 
in use. 

As long as an adequate flow of oil is main- 
tained through the seals at a pressure in 
excess Of the gas pressure in the casing, 
there is no possibility of escape of hydrogen 
through the seals. 

In this form of seal, the clearance between 
the seal ring and the rotating shaft must 
be at least equal to the bearing clearance. 
The quantity of seal oil required for this 
gland may be appreciable. 

The sealing gland shown in Fig. 2, 
which is also in use in America, is de- 
signed to reduce the flow of seal oil 
while still maintaining an effective seal. 
Two rings are mounted in a separate 
housing on the hydrogen side of each jour- 
nal and fit closely round the shaft with a 
relatively small clearance. The rings are 
free to move radially and float upon the 
shaft. They are located axially in the hous- 
ing and are prevented from rotating by 
suitable stops. Oil at a higher pressure than 
the hydrogen in the generator is admitted 
between the two rings and flows along the 
shaft in both directions. 

The clearance between the rings and the 
shaft can be made smaller than the bearing 
clearance and the amount of oil flowing to 
the hydrogen side is therefore reduced. 
Vacuum treatment of the oil to remove air 
and moisture is still necessary with this 
arrangement but the hydrogen consumption 
is less. 

A thrust ring form of seal has been deve- 
loped by the Allis Chalmers Manufacturing 
Company of Milwaukee, U.S.A., which has 
considerable advantages and has given very 
satisfactory results. x 

This form of seal has been adopted for 
twelve 60,000-kW hydrogen-cooled alter- 
nators now under construction at Heaton 
Works and is illustrated in Figs. 3, 4, and 5. 

A collar forming part of the solid shaft 
is provided on the hydrogen side of each 
of the main bearings. A ring with a white- 
metal face, similar to a thrust ring, as 
shown in Fig. 4, is maintained in contact 
with the inboard surface of each collar 
by means of spring and oil pressure. 
Oil is fed to a small annular groove 
in the white-metal face, from which 
it flows radially in both directions. The 
outer portion of the white-metal face is 
provided with radial grooves to provide 
adequate lubrication; the greater propor- 
tion of the seal oil flows radially outwards 
and is discharged into the main bearing oil 
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drains. The inner periphery of the seal 
ring, which is plain, presents a continuous 
surface to the collar and forms the hydrogen 
seal. The clearance between the ring and 
the collar is equal to the thickness of the 
oil film and is small. The oil pressure at the 


~ 





FiG. 4—RUNNER FOR THRUST SEAL 


seal is a little higher than that of the gas 
in the stator and provided that the flow of 
oil is maintained, the seal is gastight. 
The quantity of oil passing over the plain 
surface of the inner periphery of the ring is 
very small, owing to the restricted clearance. 
Consequently the amount of air carried into 
the hydrogen space is small and the quantity 
of pure hydrogen necessary to maintain the 
purity of the gas mixture at the required 
level is low. 

The outer perimeter of the main body of 
the seal ring is radiused and the ring is 


t 





Fic. 5—-DETAIL OF THRUST SEAL 


self-aligning, thus maintaining a uniform 
pressure on the seal face. A pin is fitted to 
the seal housing, which engages in a slot 
in the seal ring, to prevent rotation. An 
oil chamber to which the seal oil is supplied 
is formed in the seal housing behind the 
seal ring. Synthetic rubber cup washers 
are incorporated, which form oil seals and, 
at the same time, provide adequate flexibility 
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for self-alignment. A number of oil passages 
are drilled in the ring to convey the oil 
from the oil chamber to the annular groove 
in the seal face. The springs which hold 
the ring against the collar are fitted in the 
ring body, the reaction being taken by a web 
in the seal housing. The greater part of 
the force on the seal ring is provided by the 
pressure of oil in the feed chamber. This 
force automatically increases with the oil 
pressure when operating at increased hydro- 
gen pressures. 

The total quantity of oil required for the 
lubrication and cooling of two thrust-type 
seals is 30 to 40 gallons per minute, depend- 
ing upon the size of the alternator. The 
quantity of oil passing to the hydrogen 
side of the seal is less than one-tenth of a 
gallon per minute. This oil passes to the 
detraining tank through a drain pipe of 
ample size. Sight flow-indicators are pro- 
vided at a convenient position in the drain 
pipes. Oil throwers and baffles are fitted 
on the hydrogen side of the drain-oil chamber 
to prevent oil or oil vapour being carried 
into the stator windings. 

In the arrangement shown, the seal hous- 
ing is mounted on the main bearing pedestal 
and a flexible connection in the form of a 
steel bellows is made between the housing 
and the stator end shield to allow for expan- 
sion and contraction of the stator casing. 
The bellows are designed to withstand an 
explosive pressure without leaking. 

The hydrogen consumption with this 
type of gland is low and experience has 
shown that vacuum treatment of the oil 
and its associated equipment is unnecessary. 
The normal lubricating oil supply may 
therefore be used for the seals. 

The seal also had the additional advantage 
over earlier sets, where vacuum treatment 
equipment for the oil is provided, that 
vacuum scavenging can be employed. Tests 
have shown that air and hydrogen mixtures 
of any proportions are not explosive at 
pressures below one-fifth of an atmosphere. 
The gas pressure in the casing can readily 
be reduced to and maintained at this pres- 
sure with the type of seal just described. 


(To be continued) 





Electricity in Switzerland 


THE annual report of the “ Association 
Suisse pour l’Aménagement des Eaux” con- 
tains interesting data on the development of 
electric energy in Switzerland. During 1947 
seven power stations were completed, with an 
aggregate capacity of 104,260kW and an 
annual output of 180,000,000kWh. By the 
end of 1947 the total capacity of Swiss hydro- 
electric plants amounted to 2,602,000kW. 
During the period 1946-47 Swiss power stations 
produced 9,822,000,000kWh, practically en- 
tirely supplied by hydro-electric plants. At 
the end of 1947 eight power stations were 
either under construction or undergoing impor- 
tant extensions. These are Letten (2800kW), 
Meiringen II (1500kW), Palii (extension), 
Aletsch (16,000kW), Chatelot (30,000kW), Usine 
de la Chute du Rhin (1975kW), Wildegg 
Brougg (42,000kW), and Rheinau (34,000kW). 
All these plants will be completed between 
1949 and 1953. Electricity supplies in Swit- 
zerland depend largely on the weather. To 
meet the growing requirements both of indus- 
trial (including railways) and domestic users, 
whose consumption increased from 5,613,000,000 
kWh in 1938-39, to 9,295,000,000kWh in 
1946-47, Swiss authorities prepared an exten- 
sive scheme for the increase of electric supply. 
When this plan is completed for the winter 
1952-53, the capacity of Swiss hydro-electric 
and thermal power stations will be sufficient 
to meet all needs of the country, whatever 
weather conditions may be. 
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Work of a Shipbreaking Yard 


No. IIl—{Oontinued from page 565, December 3rd) 


LIFTING THE “ DERFFLINGER ”’ 

UT even when the manner in which the 

ship was to be carried had been solved the 
shipbreakers’ problems were not over. Since 
the draught of the ship was too great to 
permit her to enter through the narrows at 
the entry to the sheltered Gareloch, the work 
of docking her had to be done in the more 
open estuary of the Clyde. With conning 
tower and upper gun turrets removed, the 
part of the ship which hung deepest beneath 
the water and was to have, therefore, the 
least clearance over the dock bottom when 
the ship was docked, was the heavy tanklike 
structure amidships. Measurement  indi- 
cated that even when lifted as high as was 


dock and ship and prevent relative move- 
ment. Once the ship had been lifted the 
dock was towed into Faslane port and 
moored against the quayside, as illustrated 
in Fig. 20. 


DISMANTLING THE ‘‘ DERFFLINGER ” 


Even then, the troubles of her breakers 
were not over. The 6-ton quayside cranes 
had not sufficient reach to be able to handle 
directly material cut out of the ship. At 
first work could be carried on rapidly by the 
use of a 60-ton floating crane in the dis- 
mantling of the projecting bow and stern. 
Thereafter, until such time as sufficient space 
could be cleared at the ends of the dock to 





FIG. 20—‘* DERFFLINGER’’ IN DOCK AT QUAYSIDE WITH STERN REMOVED 


safe by compressed air, the draught of the 
ship was such that the floating dock would 
have to be sunk deeper than it was designed 
to go and that, in fact, it would have less 
than 6ft of freeboard left. The business of 
entering the ship into the dock became, 
therefore, a tricky one and one not without 
hazard for all concerned. For, when lifted 
high by compressed air the ship was not very 
stable. Were the bow then to lift slightly 
air might spill from beneath the hull at the 
fore end. The bow then dropping would lift 
the stern, allowing air to spill from the after 
end with the result that the whole ship might 
settle relatively deeper in the water. It can 
well be imagined that if this had happened 
when the ship was floating freely within the 
dock (whose stability and buoyancy when 
sunk below designed level were less than 
usual), the resulting load falling upon the 
dock, particularly if unequally distributed, 
might have led to disaster. The entry of the 
ship into the dock and its subsequent lifting 
are illustrated in Figs. 16 to 19. 

The lifting, of course, could not be under- 
taken until divers had gone down within the 
dock to place the supports under the various 
chosen parts of the hull. That work, during 
the carrying out of which the dock had to 
remain sunk at almost its deepest level, took 
a whole month; but as soon as possible 
after the entry and proper placing of the 
ship, blocks were placed under the ’midships 
structure, where the draught was greatest, 
and some additional buoyancy given to the 
dock in order to obtain a ‘‘ nip” between 





accommodate more powerful cranes mounted 
on its floor, use had to be made of the 
3 and 5-ton cranes mounted on the walls 
of the dock, with the result that for some 
months work could proceed only slowly. 
Apart from that trouble, the cutting-up 
of the ship proceeded on normal lines. 
Special provision was made for lifting off 
her armour plate which, as mentioned before, 
was supported by bolts projecting through 
the water-tight hull. A length of railway 
track was laid inside the dock to carry a 
truck fitted with a steel rack, into which 
each section of the armour plate was lowered 
by the sheer legs when detached from the 
hull. The truck was then warped to the 
end of the dock, where it was within reach 
of the floating crane, which lifted the armour 
plate ashore. 


“Tron DuKE”’ AND “ DERFFLINGER ”’ 


Interesting comparisons could be made. 


at the time of our visit of the design of British 
and German warships of the same period. 
The “Iron Duke,” of about the same dis- 
placement as the “ Derfflinger,’”’ carried ten 
13-5in and twelve 6in guns, compared with 
the latter’s eight 12in guns and twelve 5-9in. 
The British ship had engines of 29,000 
h.p. for 21 knots, the German 63,000 h.p. 
or more for over 26-5 knots. Armour was 
comparable. That of the “Iron Duke’”’ 
was a 12in belt amidships with 4in belts 
at bow and stern and 24in deck armour. 
The ‘‘ Derfflinger ’’ had the same thickness 
of main belt but her deck armour was 4in 
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and 3in in thickness. Such statistics, of 
course, were not obvious from viewing the 
ships, but it was strikingly clear by obser- 
vation that the “‘ Derfflinger ”’ was the more 
sturdily built of the two, and that she was 
much more completely subdivided than 
her British counterpart. None of her com- 
partments, except at the extreme bow and 
stern, stretched right across the beam of the 
ship. Unquestionably, she would have been 
more difficult to sink than the “ Iron Duke.”’ 
Probably, so far had protection and sub- 
division been carried, she was also much 
less comfortable to live in and less easy to 
work. 





Codes of Practice 
The Codes of Practice Committee for Civil Engineering, 
Public Works and Building and Constructional Work is 
under the aegis of the Ministry of Works. Codes are 
issued on behalf of the Committee by the British Standards 
Institution, 24-28, Victoria Street, London, S.W.1. 


ELECTRIC LIGHTING IN SCHOOLS 

Code 324.102. ‘ Provision of Electric Lighting 
in Schools.” This Code, previously issued as a 
draft for comment, has been completed and revised 
in the light of comment received by a committee 
convened by the Institution of Electrical Engineers. 
The Code deals with the provision of adequate 
electric lighting for schools, including all types of 
educational establishments and, while primarily 
intended for new schools, is also applicable to the 
modernisation of systems in existing buildings. It 
makes recommendations for minimum satisfactory 
illumination for various purposes, and suggests how 
these can be achieved by the use of suitable lamps 
and shades suspended at certain minimum heights 
above the floor, by the arrangement of the lights, 
whether tungsten filament or fluorescent type, and 
by consideration of these points in connection with 
of the Code may be obtained from the British 
Standards Institution, 24-28, Victoria Street, 
the colouring of walls, floors and ceilings. Price 2s. 





TIMBER FLOORING 

Code 201. The Codes of Practice Committee has 
issued as a draft for comment Code 201, “‘ Timber 
Flooring,” prepared by a committee convened by 
the Royal Institute of British Architects. This 
code has three sub-codes of which 201.101 “ Hard- 
wood and Softwood Board and Strip Flooring,” 
and 201.103, ‘“‘ Plywood Flooring,” are included in 
this document. The sub-code, 201.102, ‘‘ Wood- 
block Flooring,” which completes this particular 
group of floor finishes, has already been published 
separately for comment. 

Code 201, “‘ Timber Flooring,” gives the general 
principles of design for timber flooring, the species 
of timber available, the essential factors to be con- 
sidered in the choice of timber for a particular 
situation and the precautions to be observed in 
laying on suspended sub-floors and on solid sub- 
floors in direct contact with the ground. 

Particular reference is made to the prevention of 
dry rot and advice is given on treatment with 
preservatives, on seasoning and on prevention of 
moisture penetration. Information is included on 
types of sub-floor and base, and aid given in deter- 
mining their suitability. A method of determining 
the dryness of a sub-floor or base is described and 
diagrams illustrate the apparatus for measuring 
dampness. Alternative methods of constructing 
solid floors subject to rising damp and methods of 
fixing types of timber flooring are described. 

The sub-code on “‘ Hardwood and Softwood Board 
and Strip Flooring” deals with the materials for, 
and the laying of hardwood and softwood in the 
forms of boarding, strip overlay and parquet, on 
timber sub-floors and on concrete sub-floors having 
a nailable screed or timber fixing battens. 

The sub-code on *‘ Plywood Flooring ” deals with 
the laying of plywood as a flooring on timber sub- 
floors and on concrete sub-floors having timber 
fixing battens. Recommendations for the prepara- 
tion of the base, laying the flooring and maintenance 
are included. 

The code is in draft form and subject, before final 
publication, to amendment. Comments, which are 
invited, shouid be submitted by January 5, 1949. 
Price 5s., proof reference CP (B), 804. 





Founpry Movunpine Sanp.—Responsibility for 
glass sand and foundry moulding sand has now 
been transferred from Raw Materials Department, 
Board of Trade, to the Ministry of Works. En- 
quiries should therefore be addressed to Ministry 
of Works, B.M.3, Lambeth Bridge House, Albert 
Embankment, London, 8.E.1. 










THE ENGINEER 


Iron and Steel Institute 


AUTUMN GENERAL MEETING 
No. IV—(Continued from page 571, December 3rd) 


T the final session, held on Thursday, 
November llth, the first paper was :— 


A NOTE ON THE DETERMINATION OF 

MOISTURE IN PRODUCER GAS 
By J. Prarson, Ph.D., M.Sc., F.R.1.C., and R. 

Toyz, B.Sc., AMILE.E., A.Inst.P. 

SYNOPsIS 
Control of the moisture content of producer gas 

may be essential for the correct working of gas 
producers. Very little information on methods of 
estimating this moisture has been published in 
English technical literature, and it is therefore 
hoped that this note, which describes several 
suitable methods, including one developed by the 
authors, will be of value to fuel technologists and 
to others engaged in the operation of open-hearth 
furnaces. 


Discussion 


Dr. G. W. C. Allen (B.C.U.R.A.) said that 
when his Association was given a job to work 
on gas producers they were put into touch 
with the authors and learned about their 
method of determining moisture, a most 
important feature of producer gas. Various 
firms in the boiler industry made use of a 
dewpoint meter. He believed that Messrs. 
Babcock and Wilcox had had one for some 
time but he considered the authors’ meter a 
better one, although it could only be handled 
by research workers. It gave results which 
agreed with chemical methods of examination. 

Mr. J. E. de Graaf (Dutch Iron and Steel 
Institute) remarked that one of the authors 
was responsible for the statement that moisture 
determinations at the producer told little about 
the condition of the fuel bed that could not 
be deduced from the CO, figures. That state- 
ment was true as such, but it should not be 
taken to mean that it was possible to do away 
with humidity measurements. The measure- 
ment of CO, did not give sufficient indication 
of humidity to justify doing away with humidity 
measurements. There was also a statement by 
Wesemann, quoted by the authors, which 
might. give the impression that below a certain 
degree of humidity it was unnecessary to bother 
about it. He disagreed with that. 

Dr. Pearson, replying to the discussion, 
said he was particularly pleased to hear that 
B.C.U.R.A. had adopted the authors’ method 
of determinmg moisture in producer gas. 
At the same time, he congratulated B.C.U.R.A. 
on the development of the electrometric method 
of titrating, which, incidentally, was men- 
tioned in the paper as being an obviously 
better method. 


The next paper was :— 

FATIGUE TESTS ON CRANKSHAFT STEELS 
Part I.—Tue Errect oF NITRIDING ON THE 
FaTiGUE PRoPEeRTizs oF A CHRoMIUM-MOoLyB- 
DENUM STEEL 

By P. H. Frrrs, A.Met., 
SYNOPSIS 

The tests on the solid test-pieces showed that 
after nitriding for ten, twenty-two, or seventy- 
two hours at 485 deg. Cent., the fatigue fractures 
commenced in the vicinity of the junction between 
the case and the core, but with the nitrided, 
hollow-with-oil-hole speeimens, the fractures com- 
menced on the surface of the nitrided case. 

From the test results obtained it was calculated 
that by nitriding crankshafts and airscrew shafts for 
ten instead of for seventy-two hours at 485deg. Cent., 
a reduction in the fatigue limit of approximately 
0-7 per cent would be obtained for the sections of 
the components which were approximately 3-Qin 
diameter without any form of stress concentration, 
whilst the fatigue limit of the oil-hole sections of 
the components would be slightly increased. 
Therefore, from a fatigue point of view, it appeared 
that the ten-hour nitriding treatment at 485 deg. 
Cent. was more suitable for crankshafts and air- 
screw shafts than the seventy-two-hour nitriding 
treatment at 485 deg. Cent. The depth of the 
nitrided case, as determined by a fracture test after 


F.L.M. 


the ten-hour nitriding treatment, was 0-004in, and 
this appeared to be quite adequate for crankshafts 
and airscrew shafts, from a wear-resisting point of 
view. 

It seemed highly probable that by nitriding crank- 
shafts and airscrew shafts for ten hours at 485 deg. 
Cent. instead of for seventy-two hours at 485 deg. 
Cent., the grinding operation after nitriding might 
be replaced by a honing or lapping operation. 
This appeared to be a possibility because after 
nitriding for the shorter period the surface hardness 
was increased, and the amount of distortion and 
growth obtained during nitriding will most likely 
be reduced. The substitution of @ honing or lap- 
ping operation for the grinding operation for 
finishing nitrided engine components, would elimi- 
nate the possibility of grinding cracks being formed, 
and would therefore simplify the manufacturing 
process. 


Discussion 


Dr. H. Sutton (Ministry of Supply) remarked 
that the paper showed that great benefit was 
realisable from quite a short-time nitmding 
operation, producing quite a thin case. Another 
point which the author, in his modesty, did 
not stress was rather a commercial one, and 
practical people would be interested in the 
potentialities of the ten-hour surface hardening 
treatment at a modest temperature, which 
was attained much more cheaply than the 
more or less fashionable carburising tempera- 
ture and with very little distortion of the work. 
The paper brought out the point that oil 
holes, notches, &c., produced harmful effects, 
but that they were greatly alleviated by 
nitriding, which improved the resistance quite 
a lot. 

Mr. L. W. Johnson (Mond Nickel Company, 
Ltd.) said that what was wanted now was 
information to enable the engineer to use 
these steels to the best advantage. From the 
designer’s point of view, he was wondering 
whether a word of caution was not necessary, 
viz., that in other branches of fatigue work 
it had been shown that scale effect was very 
important. A value of 20 tons per square 
inch might be obtained with a very small 
specimen, but when the size of the specimen 
was increased to 2in or so, there might be a 
very pronourced drop in the fatigue value. 
Therefore, he wondered whether the next stage 
for Mr. Frith was not to earry out some work 
on @ large-size specimen and find out whether 
there were then the same advantages from 
nitriding. 

Mr. D. A. Oliver (William Jessop and 
Sons, Lid.) said he could accept the author’s 
suggestion that by nitriding small crank- 
shafts and airserew shafts for ten hours, 
grinding might be replaced by a honing opera- 
tion. At the same time, in the case of a diesel 
engine crankshaft it was necessary to be very 
careful how it was supported in the furnace 
when nitriding, owing to the possibility of 
small distortions occurring during the nitriding 
process. 

Mr. J. Woolman (Brown-Firth Research 
Laboratories) remarked that whilst most of 
the speakers hed been referring to the apparent 
advantage of the nitriding treatment, he had 


‘been wondering whether there was any theo- 


retical justification for it. It was rather diffi- 
cult to.see why there were the peculiar changes 
which the author reported, particularly for the 
tests in pure torsion, due to the difference in 
the times of nitriding. There was an increase 
in resistance after ten hours and then a drop 
and then a rise again. Had the author not 
taken into account sufficiently experimental 
errors ? He did not think these errors lay in 
the technique of determining the fatigue 
stress, but it was difficult to fatigue a long ber 
or several bars with a great degree of unifor- 
mity such as was required for an investigation 
of this character. That might account for 
some ‘of these discrepancies. Had the author 
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determined the diamond hardness of the core 
material of the test specimens ? It would be 
very useful to have that data in deciding the 
theory lying behind the changes which the 
author had observed. 

Mr. Frith replied shortly. 


The next paper was :— 
A MAGNETIC STUDY OF STAINLESS-STHEL 
WIRES 


By P. 'T. Hopson, E. 8. Caart, and W. P. Osm ND, 
+ B.Se. 
SyNopsis 

After a brief reference to a method devel. ped 
for the examination of very fine single wires for 
magnetic properties, the results of experiments on 
iron-nickel-chromium wires are described, and 
suggestions are put forward for the crystal struc. 
ture of these two-phased cold-worked alloys. 

Typical remanence (B;-H) curves for such wires 
are analysed by a modification of the method 
developed by Richer, and reasonable values for 
preferred directions of crystal-orientation and 
domain-orientation are obtained. After a descrip. 
tion of differential susceptibility curves, and a note 
of their importance in detecting minute irregu- 
larities of magnetisation, possible factors govern. 
ing the acquisition of irreversible inagnetisation 
at higher fields than that giving maximum sus- 
ceptibility are discussed. 

The observed changes in magnetic properties 
after different degrees of heat-treatment are next 
described, and the results of the analysis of B,-H 
curves and the incidence of irregularities are «is- 
cussed in the light of the conclusions of previous 
investigators upon the structural chan; conse- 
quent upon such treatment. A general iption 
follows of the type of irregularities observed in. 
some wires which have not been heat-treated after 
cold work, and suggestions are made of the factors 
leading to their appearance. 

Finally, a tentative equilibrium diagram of the 
12 per cent nickel alloy is shown for varying small 
amounts of carbon, based on the results of experi- 
ment and on existing diagrams for the 18 per cent 
chromium, 8 per cent nickel alloy. 


Discussion 


Mr. D. A. Oliver (William Jessop and 
Sons, Ltd.) said this paper was a pene- 
trating metallurgical study of something that 
arose from an unexpected direction. The 
recording of sound from a wire had been a 
great mystery for a great many years; just 
how did it work and what did one do to remove 
background ? The apparatus described would 
be extremely valuable, and he was very inter- 
ested in the point made that what mattered 
in recording the sound of steel wires was the 
ratio of coercivity to remanence. At first 
sight that might appear wrong, but his con- 
ception was that the alpha particles, which 
actually took the magnetic sound recording, 
were discreet little permanent magnets, as 
it were, buried in a non-magnetic matrix. 
He suggested that they were making a wire 
with thousands and thousands of little per- 
manent magnets buried in it from end to end, 
with varying radial distribution. He asked if 
that was the authors’ mental picture of the 
process. 

Mr. Hobson, in the course of his reply, said 
the only method of reducing background noise 
to the absolute minimum wes by scrupulous 
attention to uniformity of the magnetic value 
of the wire, whether in long or short lengths. 
The only information available with regard 
to the distribution of the alpha phase was by 
X-ray analysis. In most of the cases relating 
to the 18/8 and 12/12 alloys, the wires were 
drawn specially for the job from one par- 
ticular cast and the analysis was available. 
From the production point of view, if was 
necessary to come to a compromise between a 
very strict control and practical consideratious 
of what the wire-drawer could do. Therefore 
it was necessary to lay down a standard that 
the chromium and molybdenum content should 
be held within +1 per cent in each case, and 
the carbon between 0-08 and 0-12. The authors 
would have liked to carry out some work on 
other alloys but the two in question were 
readily available from the wire-drawers. He 
did not think there was any choice between 
the two alloys from the recording point of 
view, but from sheer practical considerations, 








1948 


© core 
uld be 
1g the 
h the 


TEL 


MOND, 


eloped 
‘es for 
nts on 
» and 
struc. 


wires 
ethod 
es for 
and 
SCrip- 
b note 
rregu- 
Vern. 
sation 
1 SUs- 


erties 
| next 
B,-H 
BP <lis- 
Vious 
onse- 
ption 
ed in 
after 
wetors 


f the 
small 
cperi- 
cent 


and 
ene - 
that 
The 
om a 
just 
10ve 
ould 
iter- 
ered 
the 
first 
con- 
hich 
ling, 
. as 
irix. 
wire 
per- 
and, 
d if 
the 


said 
oise 
ous 
ilue 
ths. 
ard 
by 
ing 
ere 
ar - 
ble. 
Was 
nv 
us 
ore 
rat 
ald 
nd 
ors 
on 
are 
He 
en 
of 


1s, 











Dec. 10, 1948 








and the conditions involved in continuous 
heat treatment, the authors found the 18/8 
was better. In general, he agreed with Mr. 
Qliver’s suggestion of the structure being a 
series of little permanent magnets in a non- 
magnetic matrix, but there was a lot more to 
it than that. 


The final paper of the meeting was :— 


INTER-RELATION OF HARDENABILITY AND 
ISOTHERMAL TRANSFORMATION DATA 
By W.1. Pumpurey, M.Sc., and F. W. Jonss, Ph.D. 

SYNOPSIS 

In view of the widespread use of the isothermal 
transformation method for studying the breakdown 
of austenite, the relation of such data to the har- 
denability: of steel, which from the practical point 
of view is of major importance, has been considered. 

It has been suggested by previous workers that 
during continuous cooling, the fractional nucleation 
times (i.e., the time spent at a given temperature 
divided by the induction period at that tempera- 
ture) are additive in any one transformation range, 
and that transformation begins when the sum of 
such fractional nucleation times attains a value of 
unity. By an extension of this concept, continuous- 
cooling data have been calculated from the isother- 
mal transformation diagram, and in particular the 
method has been used to calculate the hardness 
along a Jominy bar. For the three steels considered, 
a hypereutectoid chromium-molybdenum steel 


and two hypo-eutectoid nickel steels, the harden- ‘ 


ability curves calculated in this way were found 
to be in reasonable agreement with those deter- 
mined experimentally. 


DISCUSSION 


Dr. C. B. Pfeil (Mond Nickel Company, Ltd.) 
said that @ very great interest was being taken 
in this country in S curves and one result 
was that the Thermal Treatment of Alloy Steels 
Committee established some time ago a group 
to consider the determination of 8S curves 
and to take a series of the more important 
British steels. That group, before commencing 
work, rather wisely, he thought, gave some 
considerable attention to the question of what 
to do with an S$ curve when it was obtained. 
This led to a rather surprising conclusion. 
All those concerned with this group agreed 
that the major import of an 8 curve was the 
presentation of a qualitative picture of what 
was going on during the treatment of steel. 
It was fully appreciated, of course, that an 
8 curve could be used quantitatively but they 
were interested in the isothermal treatment of 
steel for machining purposes or holding it 
at a certain temperature, but apart from such 
special cases, the state of our knowledge 
seemed to be that, for the rest, the import of 
an S curve was the qualitative picture. The 
work of the present authors had carried us a 
step in the right direction and there seemed 
some possibility that there was a method of 
converting isothermal data in an S curve into 
a knowledge of what was going on when the 
steel was continuously cooled. Therefore, he 
hoped the authors would be encouraged to go 
on with this work aud provide information 
which would be likely to render S curves of 
still greater value. 

Mr. E. H. Bucknall (Mond Nickel Company, 
Ltd.) said a shortcoming of the end-quench 
hardenability test was that it did not distinguish 
between small degrees of transformation at 
high temperatures (giving soft transformation 
products) and larger degrees of transformation 
at lower temperatures, where transformation 
products were harder. In their earlier work 
the authors had shown that interruption of 
the end-quench provided a means of resolving 
this question, and in so doing they had made 
an impertant contribution to the subject of 
hardenability. In the present paper they took 
up the question of the connection between 
isothermal transformation diagram of a steel 
and its end-quench hardenability character- 
istics and showed, on certain assumptions, 
that the hardness distribution along an end- 
quenched bar could be derived from isothermal] 
data to a reasonable approximation for both 
hypo and hyper-eutectoid steels. It would be 
easy, however, to read more into the present 
paper than was justified or than the authors 
probably intended. As the authors had illus- 
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trated, a variety of assumptions could be made 
in the derivation of continuous cooling results 
from isothermal data without substantial 
alteration of the hardness value finally com- 
puted. The authors must not, therefore, 
be taken to have proved that their assumptions 
were valid. Indeed, he suggested they had 
made assumptions not explicitly referred to 
in the text which reduced the possibility of 
substantial error in the computed hardness. 
Isothermal transformation studies had shown 
that in the pearlitic range a stage of pro- 
eutectoid reaction preceded the final stage in 
both hypo and hyper-eutectoid and that multi- 
stage transformation sometimes occurred also 
in the intermediate stage. An example was 
afforded by the 3 per cent chromium, 0-7 
per cent carbon steel studied by Lyman and 
Troiano and referred to by Professor Mehl 
in his Hatfield Memorial Lecture. In this steel, 
transformation at 200 deg. to 400 deg. Cent. 
had a rapid first stage, which involved the 
rapid formation of needles, which later disap- 
peared from the structure and therefore could 
hardly be regarded as contributing to the final 
hardness. A rather striking example of the 
hardness aspect of the two-stage transformation 
was afforded by the behaviour of an EN.56 
steel, containing 13 per cent chromium and 
0-3 per cent carbon. This steel was charac- 
terised by its ability to transform isothermally 
only within the pearlitic range and transfor- 
mation proceeded in two stages—carbide 
separation followed by pearlitic formation. 
At 650 deg. Cent. transformation started in 
five minutes and completed itself in thirty 
minutes. If austenitised specimens of the 
steel were exposed in a lead bath at 650 deg. 
Cent. and quenched to room termperature 
after progressive intervals of time, a room 
temperature hardness curve was obtained which 
fell smoothly from 600 to 240 D.P.H. over the 
period of twenty-five minutes. If, on the other 
hand, the hardness was measured, after the 
same intervals of time, by means of a test 
applied above the martensitic reaction onset 
temperature for this steel, viz., 280 deg. Cent., 
the hardness was shown to increase in the 
first stage and only began to fall when the 
second stage of transformation got under way, 
after about fifteen minutes. 

This experiment, admittedly carried out to 
test the authors’ ideas, revealed an instance 
where transformation did not proceed in a 
single stage, where there was not a progressive 
change of hardness and the hardening action 
of the transformation product was dependent 
on the hardness of the remainder of the struc- 
ture. In this experiment, incidentally, the 
hardness tests above the Ms were made by a 
dynamic method—a means of isothermal 
transformation study which had recently been 
used by Enos, Peer and Holzworth at Purdue 
University. 

It was intimated that the authors would 
reply in writing, and after they had been 
thanked for their paper, the meeting termi- 
nated. 





The Manchester-Sheffield-Wath 
Electrification Scheme* 


THE Manchester-Sheftield main line is one 
of the most difficult to operate in the country. 
It has very heavy gradients and near its summit 
the Pennine ridge is pierced by the Woodhead 
twin tunnels, which are more than 3 miles long. 

Over this route an extremely dense traffic 
has to be worked, about six out of every ten 
trains conveying coal. Nearly 100 trains daily 
each way pass through the Woodhead tunnels. 
These tunnels are difficult to ventilate ade- 
quately and the smoke and fumes have always 


been troublesome to enginemen and destructive | 


to the tunnel linings and rails. 

In 1936 the directors of the L.N.E.R. 
announced plans for electrifying the Manchester- 
Sheffield line, together with certain branches, 





* Abridged from an address by Mr. George Dow, Press 
Relations Officer, British Railways (Eastern and North- 
Eastern Regions), to the Rotary Club of Ashton-under- 
Lyne, November 29, 1948. 
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including that to Wath via Worsborough Dale. 
It was estimated that electrification would 
increase the capacity of the Woodhead tunnels 
by at least 25 per cent, whilst the rails in the 
tunnels would have a much longer life. At 
present, owing to the atmospheric conditions, 
the life of the standard 95lb rails is about 
three to three and a half years as compered 
with a normal life of fifteen to seventeen years 
in the open, under average traffic conditions. 

Preliminary work on this project was well 
in hand before the war, when it had to be 
suspended, and was resumed in the late summer 
of 1947. The following lines now being elec- 
trified cover 75 miles of route and a total of 
330 miles of track :— 

(1) Manchester (London Road) to Sheffield 
and Woodhouse (Rotherwood sidings). 

(2) Penistone (Barnsley Junction) to Wath 
via Worsborough. 

(3) Glossop branch. 

(4) Stalybridge branch as far as Dukinfield. 

(5) Oldham, Ashton and Guide Bridge branch 
up to and including Ashton Moss sidings. 

(6) Fairfield to Manchester (Central) and 
‘Trafford Park sidings. 

(7) Ashburys to Ardwick goods yard and 
Midland Junction. 

The overhead line conductor system, using 
direct current at 1500V, will be employed. 
This system is similar to that in use on 
the Manchester-Altrincham line for the past 
eighteen years, and is now being installed on 
the main and suburban lines from Liverpool 
Street and Fenchurch Street to Shenfield. 

When the job is finished practically all 
classes of passenger, goods and mineral trains 
will be worked by electric traction and steam 
locomotives will generally be confined to shunt- 
ing duties in marshalling yards and sidings. 

The local passenger services between Man- 
chester (London Road) and Hadfield and 
Glossop wili be provided by eight three-coach, 
multiple-unit trains of the open saloon type, 
and the train mileage will be increased by some 
48,000 per annum. Other train services, and 
banking duties, will be performed by eighty-five 
electric locomotives capable of a speed 65 m.p.h. 

The change-over points from electric to 
steam traction and vice versa will be as follows 
in the case of passenger trains :—Manchester 
Central, Guide Bridge, Godley, Penistone, 
Sheffield (Victoria). Change-over points for 
freight trains will be at Trafford Park, Ashburys 
(Midland Junction), Ashton Moss, Guide Bridge, 
Mottram Yard, Sheffield (Bernard Road), Wath, 
Godley, Woodhouse (Rotherwood sidings), 
Wombwell. Additional sidings are being 
laid in at some of these places. 

New sheds for both steam and _ electric 
locomotives at Darnall, a small electric loco- 
motive shed at Wath and a large electric 
running and repair depot at Reddish are being 
built, the steam locomotive shed at Darnall 
having been completed and brought into use 
in April, 1943. At Sheffield also the track 
lay-out in the vicinity of Victoria Station will 
be improved. 

Associated with the electrification scheme are 
the boring of a new double-line tunnel at 
Woodhead and a new single-line tunnel at 
Thurgoland. The new Woodhead tunnel will 
be lined in concrete and provided with three 
ventilating shafts. It is hoped that the pre- 
liminary work on the tunnel may be started 
before the end of this year. If all goes according 
to plan the down line through the new tunnel 
will be brought into use in October, 1951, and 
the up line about April of the following year, 
when the old down line tunnel will be closed. 
The former up line tunnel may be retained as 
an auxiliary for eastbound freight traffic. 

At Thurgoland the existing double-line tunnel 
has been in use since July 14, 1845, and in it 
the lateral clearances are limited because the 
tunnel was not accurately driven when it was 
built. This has imposed restrictions on the 
occupation of the opposite track during the 
passage of the larger type restaurant cars and 
quite modest out-of-gauge loads. Owing to the 
difficult. operating conditions it was decided 
to drive a new single-line tunnel to accommo- 
date the down line and reposition the up line 
approximately in the centre of the old tunnel. 
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The work was started at the beginning of 
November, 1946, and the new 330 yards tunnel 
was brought into use on Sunday, October 3rd. 

At present about 30 per cent of the founda- 
tions for the overhead line equipment have 
been completed and 15 per cent of the struc- 
tures erected. About 12 route miles out of a 
total of 60 miles of posts and brackets for high- 
tension and pilot cables have been installed. 
The foundations and pits for the electric loco- 
tive shed at Darnall are complete, as are 
certain of the works at Rotherwood and 
Wombwell. 

There is a considerable number of masonry 
arch bridges which at present do not give 
sufficient clearance at the quarter points of 
the span to accommodate the overhead equip- 
ment. In some cases the tracks will be lowered, 
but in others the arch will be demolished and 
replaced by a superstructure of the flat-deck 
type. This latter course is already being 
adopted in the case of five bridges on the main 
line near Penistone and Hazlehead and on the 
Worsborough branch. For the superstructures 
or spans pre-stressed concrete beams are being 
used, and the composite type bridge decks to 
be provided at Gilroyd Lane and Hound Hill 
will be the first of their type to be erected in 
this country. 

The multiple-unit trains are to be built by 
Metropolitan-Cammell Carriageand Wagon Com- 
pany, Ltd., and the Birmingham Carriage and 
Wagon Company, Ltd., and the electrical equip- 
ment for them by the General Electric Company. 
The electrical equipment for the electric loco- 
motives is being provided by Metro-Vickers 
and the mechanical parts by British Railways. 
One of the locomotives, ‘‘ No. 6701,’’ was com- 


pleted in 1941, and the erection of the next one 
is expected to begin at Dukinfield in July of 
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next year, after which the others will follow 
quickly. 

Locomotive “‘ No. 6701 ” (now ‘‘ No. 6000 ”’), 
after performing satisfactory trials in 1941 and 
1947 on the Manchester-Altrincham line, was 
conveyed to Holland in 1947 and lent to the 
Netherlands Railways. Very useful data is 
being obtained from her performances overseas, 
and up to the present time the locomotive has 
run no less than 100,000 miles on Dutch lines, 
hauling passenger trains of about 350 tons at 
55-60 m.p.h. and freight trains of up to 1750 
tons. 

The Manchester-Sheffield-Wath electrification 
scheme will be introduced in three stages. It 
is planned to complete the Wath-Dunford 
section in March, 1951, and the Dunford- 
Manchester (London Road) section, including 
the Glossop branch and Reddish depot, in 
March of the following year. In December, 
1952, the final stages, Rotherwood-Sheffield- 
Barnsley Junction and Fairfield Junction- 
Manchester (Central) will be brought into use. 

Manchester and Sheffield will then be served 
by the most modern electric railway in the 
country, which will have cost about £6 million 
and will save 100,000 tens of coal a year. 
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The Nuffield Agricultural 
Tractor 


A NEw agricultural tractor is now in produc- 
tion by the Nuffield Organisation, and the 
greater part of the initial output is to be offered 
to British farmers. Known as the “ Nuffield 
Universal ”’ tractor, it is an all-purpose machine 
with either three or four wheels, convertible 
on the farm, if need be. At its working speed 
of 1400 r.p.m. the engine is designed to give 
35 b.h.p. on vaporising oil, and to give more 
than 40 b.h.p. at 2000 r.p.m. It therefore 
fills a gap in the range of farm tractors built 
in Great Britain, having the power to do the 
work of tractors which have hitherto been 
imported. Its power and weight make it 
suitable for pulling a four-furrow plough 
under average conditions, whilst a high ground 
clearance and small turning circle, together 
with hydraulic implement lifting arrangements 
and track adjustable from 52in to 88in, adapt 
it for row-crop work on large or small fields. 

Accompanying illustrations show the tractor 
in its three and four-wheeled form. With 
four wheels and front axle it is known as the 
‘““M4” model; with single front wheel, the 
““M3.”” The engine is the long-stroke, four- 
cylinder Morris-Commercial unit, with side 
valves, bore 100mm and stroke 120mm and 
with swept volume of about 3} litres. Starting 
is by an electric motor, on petrol, but vapor- 
ising oil is used when the engine is hot. Con- 
trary to the usual arrangement, there is a 
main carburetter for vaporising oil and an 
auxiliary carburetter for starting on petrol. 
A control admits petrol and replaces the 
conventional choke, thus eliminating the need 
to change the fuel in the main float chamber. 

The drive is taken through a single-plate 
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clutch to a gearbox giving five forward speeds 
and reverse, the vehicle speeds ranging from 
less than 1 m.p.h. to nearly 18 m.p.h. Inde- 
pendent wheel brakes are operated by separate 
pedals, but they can be latched together when 
running on the road. 

The tractor is designed to operate almost 
every type of farm machinery, as there is a 
belt pulley on the nearside of the tractor frame, 
giving a belt speed of 3100ft per minute at 
1500 r.p.m. engine speed; a power take-off 
unit at the rear, available to give a rotational 
speed of 532 r.p.m. at 1400 r.p.m. engine speed, 
or, alternatively, a combined power take-off 
and hydraulic unit, comprising hydraulic lifting 
arms for tractor-mounted implements and two 
hydraulic power tappings controlled by inde- 
pendent levers. The hydraulic lift for a trac- 
tor-mounted rear implement can therefore be 
used in conjunction with a _ hydraulically 
operated implement mounted at the front ; 
alternatively, two independent cylinders can 
be operated or an external double-acting 
cylinder. 

The power lift linkage is of the now conven- 
tional three-link type, and is designed to per- 
mit many existing types of tractor-mounted 
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implements and equipment to be used. ‘lhe 
top link and off-side lift-rod are adjustable 
in length for setting ploughs, and each lift. 
rod can be adjusted to any one of four lengths 
to suit different equipment. In addition, 
freedom to oscillate transversely is provided, 
for example, for toolbars controlled by ground. 
engaging wheels. Lateral stabilisers are pro. 
vided for use with implements in which lateral 
movement must be restrained. 

A swinging drawbar, reversible to give four 
positions and provided with lateral stop-pins, 
is fitted as standard and remains in place when 
the hydraulic lift is in use. 


— 


Technical Reports 


Tracking in Solid Insulating Materials : A Critical 
Résumé. By V. E. Yarsley, D.Sc., F.R.LC., and 
W. J. Grant, B.Sc., A.M.I. Chem. E., F.R.1.C. The 
British Electrical and Allied Industries Research 
Association (Ref. L/T177). Price 9s., postage 3d.— 
This résumé begins with a critical review of the 
various definitions of the term “ tracking ”’ and a 
definition is suggested for universal adoption. An 
account of investigations into the carbonisation of 
the surface of the dielectric is investigated, and 
tests for the susceptibility of materials to tracking 
are listed. 


Methods of Maintaining Atmospheres of Known 
Temperature and Humidity. By C. G. Garton, 
A.M.1.E.E., F. Inst.P. The British Electrical and 
Allied Industries Research Association (KHef. 
L/T176). Price 6s8., postage 3d.—This report 
describes methods of obtaming conditioning or 
testing atmospheres of known temperature and 
relative humidity, compares the advantages of 
different methods, and indicates various sources of 
error or difficulty. 

Attainment of a given temperature and relative 
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humidity is not difficult for a skilled worker uncer 
laboratory conditions, but for industrial purposes 
the methods used must be reasonably simple, should 
preferably not involve measurements other than 
that of temperature, and should not be dependent 
upon skilled attention for maintenance of sufficient 
accuracy. 

No method is ideal in respect of all the desirable 
properties, nor has any one method a very marked 
balance of advantage over all others. The choice 
between them, therefore, depends largely on the 
characteristics considered most important in any 
given instance, on available apparatus, and to some 
extent on personal preference. Certain sources of 
error are common to all methods, and these are 
discussed in this report before description of indi- 
vidual methods. 


The Conditioning of Industrial Dielectrics. ‘The 
British Electrical and Allied Industries Research 
Association (Ref. L/T175). Price 6s., postage 3d.— 
An earlier report, Ref. L/T167, deals with foreign 
conditioning procedure. The present report gives 
the conclusions and recommendations of a body of 
independent experts which was set up to inv estigate 
the present position of conditioning procedure for 
the testing of industrial dielectrics in this country. 
It includes a table of conditioning procedures 
intended for general application. 








948 


The 
stable 
h lift. 
neths 
lition, 
vit led, 
“ound. 
P pro. 
lateral 


e four 
)- pins, 
when 


'ritical 
., and 

The 
search 
» $d.— 
of the 
and a 
1 An 
ion of 
1, and 
acking 


K nown 
arton, 
al and 

(Ref. 
report 
ing or 

and 
ges of 
rces of 


‘lative 





under 
Pposes 
hould 

than 
ndent 
ficient 


irable 
arked 
shoice 
n the 
1 any 
some 
-es of 
e are 
 indi- 


The 
earch 
3d.— 
reign 
gives 
dy of 
bigate 
re for 
intry- 
dures 





Dec. 10, 1948 





THE ENGINEER 


Radar for Tilbury-Gravesend Ferry 


RADAR station has been established by the 

London Midland Region of British Railways 
to provide an improved ferry service between 
Tilbury and Gravesend during foggy weather. 
As the masters gain experience with the use 
of radar, an improvement in the service can 
be expected and it is hoped by the beginning 
of 1949 to provide a fairly regular service in 
foggy weather. 

In the past, fog has slowed down the service 
(which conveys 3,000,000 passengers and 150,000 
vehicles a year) and on occasion has stopped 
it altogether. The effect of such interruptions 
has been most keenly felt by people living in 
Gravesend and working at the Tilbury Docks 
of the Port of London Authority. While 
even radar cannot guarantee a full service in 
fog, considerable improvements are expected. 

The radar equipment has been installed by 
Cossor Radar, Ltd., in Riverside Station, 
with{the transmitter and 
scanner on the clock 
tower above and the in- 
dicator in an operating 
room below. A Marconi 
radio-telephone enables 
the radar operator 
to communicate direct 
with the masters of the 
ferry steamers. The 
radar operators are re- 
cruited fromthe masters 
and mates of the ves- 
sels, and are, in conse- 
quence, fully appreci- 
ative of the problems 
of navigation. 

In future, when fog 
descends on the river, 
the radar station will 
be manned and from the 
time each vessel sails 
until it is safely berthed 
at the other side, the 
master will receive over 
loud-speakers on the 
bridge a detailed com- 
mentary on his progress 
and the movements of 
all other [traffic in the 
river, aS seen on the 
indicator screen of the radar installation. 
The master can, if necessary, speak to the 
radar operator, though this is normally con- 
fined to a few brief remarks on the accuracy 
of the operator’s estimates of distances, and 
so on, as included in his commentary. These 
corroborative remarks are usually exchanged 
after the vessel has safely reached her desti- 
nation. 

SITING THE EQUIPMENT 

The indicator unit (P.P.I) at Tilbury has 
ranges of 0-8, 1-2, and 3 nautical miles. With 
these scales the operator can observe the ferries 
themselves at close range or alternatively he 
can see them in relation to other vessels in 
the river some miles away. Thus, if during 
foggy weather a radar equipped ship is ap- 
proaching the crossing place, the operator can 
warn the ferry captain in ample time. 

The indicator mechanism is enclosed in a 
console of functional design, as illustrated 
herewith. This console, in polished walnut, 
comprises a special fitting supporting the 
indicator screen at an angle which permits the 
P.P.I. display to be studied from a comfort- 
able sitting position. Immediately over the 
indicator are switches for the Marconi simplex 
transmission equipment, together with remote 
controls for the normal room lighting, whilst 
the panel above frames an 8in diameter marine 
timepiece, flanked by dual matched speakers. 
Cupboards on each side of the centre unit 
contain the ancillary electrical equipment. 
A small wooden desk holder is provided for the 
R/T. microphone hand set, thé cable for this 
being concealed when not in use. 

The indicator console is accommodated in 
&@ room which has been specially provided at 


ground level, immediately adjoining the book- 
ing-hall at Tilbury station. In the centre of 
this hall is a booking and luggage office on top 
of which has been placed the alternator, rec- 
tifier and other electrical equipment. In the 
clock tower over the station roof the main 
rack is housed and above this again, on the 
top of an 18ft tubular mast, is the scanner 
unit. Many points had to be borne in mind 
before the most suitable site for the scanner 
was found, but here, 80ft above ground level 
and at a horizontal distance of some 120 yards 
from the ferry arrival platform, it is in a posi- 
tion which enables it to satisfy all requirements. 

Transmission to the scanner is by a 30ft 
run of standard waveguide. The aerial beam 
width is +1 deg. on the horizontal beam and 
+15 deg. on the vertical beam, and the speed 
of rotation is approximately 32 r.p.m. The 
transmitter equipment works on a frequency 
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band between 9425 and 9525Mc/s, output power 
30kW, pulse width 0-2 microseconds, repeti- 


tion 2000 pulses per second. The band 
width of the receiver is +4Mec/s at 3 
decibels. The indicator utilises a special 9in 


cathode ray tube operating at a voltage of 
8kV. The screen material is a special fluoride 
composition, having long “ after-glow”’ and 
almost total absence of primary flash. 

Range readings are made with the help of 
concentric calibration rings on the screen, 
suitably scaled to suit the range scale (0.8, 
1-2 or 3-0 miles) in use. Bearing readings are 
made by illuminated cursor and bearing scale. 

It is claimed that discrimination can be 
made between two objects differing in bearing 
by more than 2 deg., or in range by more than 
40 yards. The juxtaposition of the various 
component parts have resulted in a good 
minimum range performance, and the mini- 
mum range, in practice, is said to be approxi- 
mately 45 yards. 

The cable run between the main rack and the 
indicator is 75ft. The entire equipment oper- 
ates from 180V, 500 c/s, obtained from a 
rotary converter, running inverted, and fed 
from a three-phase a.c. supply via a mercury 
arc rectifier. The power consumption is 2-5kW, 
plus an additional 1kW for scanner heaters, 
when the atmospheric temperature drops 
below 0 deg. Cent. 

— 

INSTITUTION OF MininG ENGINEERS.—The Council 
of the Institution of Mining Engineers has unani- 
mously re-elected Professor J. A. S. Ritson as 
President for the year 1949-50. Awards announced 
by the Council include a ‘ Mavor and Coulson ” 
Students’ Prize to Mr. Donald Hindson for his paper, 
“Some Aspects of Dutch Coal Mining.” 
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Factors Influencing the Design 
of High-Voltage Air - Blast 
Circuit Breakers* 


By C. H. FLURSCHEIM, B.A., M.I.E.E., and 
E. L. L’ESTRANGE, M.Eng., A.M.I.E.E.7f 


SUMMARY 


THIS paper reviews some of the factors 
influencing air-blast circuit-breaker design, 
more especially in the range 110kV to 264kV and 
1500MVA to 5000MVA. The influence of air- 
pressure range on excess breaking capacity at 
normal pressure, and methods of achieving 
economy in air consumption, are described. 
Limitations and advantages of multi-break 
interruption are discussed with reference to 
constructional, voltage grading, and air-flow 
problems. Design limits of shunts for voltage 
control and the advantages of non-linear 
resistors for this purpose are given. 

Methods of short-circuit testing are examined, 
and the severity of test-plant restriking rate, 
both for tests made on complete and sub- 
divided breakers, is compared with that for 
actual systems. The performance of a double- 
break 3500-MVA, 132-kV circuit breaker incor- 
porating parallel air flow and non-linear resistor 
voltage control is presented in graphical form, 
showing the effect of voltage, current and 
restriking rate in terms of air pressure, and the 
behaviour of n.I|.r. (non-linear resistor) shunting. 
The facilities offered by air-blast breakers for 
high-speed reclosure and service maintenance 
are outlined, and also the manner in which 
these requirements are executed in the designs 
referred to in the paper. Finally, conclusions 
are drawn as regards design, test and future 
possibilities, based on the combined effect of 
the factors discussed. 


SHort-Crrcurr Tests on A 3500-MVA, 132-KV 
CircuIt BREAKER 


Object of Tests.—A series of tests was made on 
a@ 132-kV air-blast breaker equipped with two 
double-flow interrupters per phase, shunted 
by non-linear resistors, and provided with 
symmetrical air flow, as in Figs. 1 and 2. The 
purpose of the tests was to prove a rating of 
3500MVA, and to investigate the effect of 
50 c/s voltage and r.r.r.v. on performance with 
a view to establishing the limits of satisfactory 
operation for the higher regions of breaking 
current. 

Standard and Unit Tests with Maximum 
Available Recovery Voltage.—The completethree- 
phase breaker was tested at 77 per cent normal 
air pressure, with maximum available recovery 
voltage and restriking rate, throughout the 
range of current, the total break times being 





FiG, 1—Schematic Arrangement of Two Interrupters per 
Phase, with Parallel Air Supply 


plotted in Fig. 3. The results were supple- 
mented by single-phase tests made on one 
interrupter only. During these unit tests, 
shown in Fig. 4, the service voltage associated 
with the first phase to clear (57kV per inter- 
rupter) was maintained up to 10kA, or 65 per 
cent rating, 30kV being available thereafter 
up to 20kA. The restriking rate at this latter 
current was limited by capacitance to approxi- 
mately 2-5 times extreme system condition 
(curve C, Fig. 6). 

Unit Tests to Show Effect of 50 c/s. Voltage.— 
Since 100 per cent voltage was not available 
for currents above 10kA, further unit tests 
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were carried out to determine the influence of 
50 c/s voltage on performance. 

The effect of raising voltage from 20kV to 
60kV on one interrupter in terms of air pressure, 
for various conditions of current and restriking 
rate, is given in the three curves of air pressure 
required for satisfactory operation reproduced 
in Fig. 5. These show that mterruption at 60kV 
requires a minimum pressure of the order of 
50 to 60 per cent normal, almost independent 
of current or r.r.r.v. up to the maximum pro- 
vided by the test plant. This minimum pressure 
is, therefore, a function of electric strength of 
the nozzle gap and not of current or rate. , The 
curves also show that, provided current and 
r.rr.v. severity are sufficiently onerous to 
require 60 per cent or more pressure at 20kV 
or 30kV, then no higher pressure is necessary 
for similar current and r.r.r.v. conditions at 60kV. 

Tt follows that extrapolation as regards 
voltage within the above range is justified with 
this design at heavy currents where full voltage 
is not available on test. The extrapolation 
required, from 30kV to 57kV, for breaking 
currents above 65 per cent of rating, is within 
the permitted limits. 

Unit Tests to Show Effect of R.R.R.V.— 
Although the effect of r.r.r.v. on performance 
cannot be segregated at 60kV, it can be shown 
at reduced voltages of 20kV to 30kV, where the 


FiG. 2—132-kV Doubl--Break Circuit-Breaker of Parallel Air-flow Construction 


minimum pressure necessary for dielectric 
reasons is lower and the short-circuit currents 
available are higher. 

Additional unit tests with this object were 
made at 12kA and 20kA, both with and without 
the addition of capacitance. 

Limits of Operation for Complete Circuit 
Breaker.—The limits of satisfactory operation 
for the complete breaker can now be defined, 
with respect to current, r.r.r.v., and air pressure, 
and are shown, in Fig. 6, with the curve of 
extreme system restriking rates. 

The susceptibility of air-blast breakers to 
r.r.r.v., combined with the ability to use reduced 
air pressure and to test on single components, 
has enabled the factor of safety in service to be 
demonstrated in terms of rate and pressure. 

Accuracy of Non-Linear-Resistor Voltage 
Control—The performance deductions made 
above are based on an assumption of equal 
voltage distribution, under short-circuit con- 
ditions, between the two interrupters per phase. 
Justification of this assumption is provided by 
Fig. 7, extracted from a typical cathode-ray 
oscillogram taken during tests at 76kV on 
one phase with one end of the breaker earthed. 
The control exerted by the resistors is shown 
to be effective within 2} per cent of balance for 
both restriking end recovery voltage, an error 
within the accuracy of measurement. 


Desien Basis FoR CrrcuIT-BREAKER RATINGS 
Ur To 5000MVA AnD 264KV 

The performance of the 3500-MVA, 132-kV 

circuit breaker given above can be used to 
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determine the basic requirements for designs 
of higher MVA or voltage. 
For a 5000-MVA, 132-kV_ rating a breaker 
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Fic. 3—Operation at 77 per cent Normal Air Pressure for 
Three-Phase Tests on Complete 132-kV Circuit Breaker 


would require a limit of satisfactory operation 
with respect to r.r.r.v. at 100 per cent current 
approximately 50 per cent higher than is shown 
in Fig. 6, in order to retain the same factor of 
safety in service as is 
given at 3500MVA by 
the double-break design. 
The r.r.r.v./current 
characteristic of the in- 
terrupters becomes the 
limitation, and to im- 
prove the performance a 
four-break construction 
is needed, employing 
similar elements, but 
each dealing with one- 
quarter of the restriking 
rate, shown schematic- 
ally in Fig. 8, and physi- 
cally in arrangement A, 
Fig. 9. 

For 220/264-kV serv- 
ice the consideration 
determining the number 
of breaks is principally 
one of voltage, and 
again four units per 
phase are required, but 
of 55/66kV voltage 
level. The MVA rating 
can then be adjusted 
over d& wide range 
according to the operat- 
ing pressure and the 
rate of air flow permitted by the breaker’s 
pneumatic system. A design suitable for 
3500MVA to 5000MVA at 220kV is shown in 
arrangement B, Fig. 9. 


MAINTENANCE 


In the quest for improved performance the 
maintenance engineer sometimes receives 00 
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Fic, 4—Operation at Air Pressures not Exceeding 77 per 
cent Normal for Single-Phase Unit Tests on One 
Interrupter 


littie consideration, with the result that an 
otherwise attractive design becomes criticised 
in service owing to the number and inaccessi- 
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bility of parts requiring attention. One of the 
features of high-voltage air-blast breakers, jp 
which insulating oil is eliminated, can be the 
simplicity of maintenance. The main com. 
ponents which may require inspection or check 
tests are insulation, interrupting contacts 
and valve gear, the accessibility of all of these 
being influenced by the structural arrangement 
of the breaker. 

Insulation.—The principal cause of dielectric 
trouble with h.v. insulation is moisture 
absorption, leading to surface breakdown op 
puncture. Air-blast breakers can be designed 
to eliminate this weakness by the exclusive use 
of porcelain for both permanently stresseq 
insulation to earth and intermittently stresseq 
insulation across interrupter elements and 
shunts. By this means all power-factor or 
similar check testing is rendered unnecessary. 

Internal porcelain surfaces exposed to com. 
pressed air or atmospheric conditions, however, 
require precautionary measures, since they 
cannot normally be arranged with rain sheds 
as on corresponding outer surfaces. The air 
tubes between live metal and earth, together 
with the intermittently stressed insulators 
required for the interrupters, present the only 
unavoidable surfaces in this respect, and the 
conditions for their safe performance are pres 
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FIG, 5—Minimum Air Pressure for Satisfactory Operation 
for Single-Phase Unit Tests on One Interrupter 


vention of excessive condensation and exclusion 
or removal of contamination. 

This can be achieved, with tubes normally at 
atmospheric pressure, by bleeding through them 
dry air derived by expansion from the com- 
pressed-air storage. As an expansion ratio of 
the order of 40:1 is obtainable, condensation 
can be prevented even with severe and sudden 
drop in ambient temperature. When the air 
tubes are normally under pressure, with live 
valve gear, the air supply in the breaker receiver 
itself requires to be dry enough to meet possible 
ambient conditions. Since in this case the 
air has been subjected to a much smaller 
expansion ratio of about 2:1, chemical or 
refrigeration drying is required, 

If either of these precautionary measures is 
applied, internal cleaning is needed only at 
infrequent intervals, but should be made a 
simple operation by provision of access to the 
tubes. With the construction shown in Figs. 8 
and 9 this is arranged by removing either the 
blast valves or the inspection covers situated 
centrally in the parallel-air-flow manifold 
between the interrupters. 

Interrupting Contacts.—With short arc dura- 
tions a large number of short circuits can be 
cleared without contect replacement, a number 
which is probably not exceeded in the life of 
an average breaker. It is, nevertheless, desir- 
able to be able to inspect contacts in their 
operating position, and to remove them without 
difficulty for cleaning. Inspection facilities are 
provided, in one design, by an aperture in the 
interrupter housing through which check inspec- 
tion can be made without dismantling. Simple 
contact removal is ensured by the use of 
parallel-air-flow construction, as in Fig. 9. 
In this arrangement all the interrupters are 
separately and horizontally mounted at mini- 
mum height from ground level, and accessibility 
is unaffected by the number of units in series. 

Valve Gear.—The reliability of compressed- 
air mechanisms depends largely on the valve 
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design. Valve seatings must provide a high 
degree of airtightness without risk of sticking 
in the closed position or creeping under pro- 
longed pressure. 

Metal-to-metal valve seatings have given 
good service performance over @ number of 
years without deterioration, and the pressure- 
drop rate for circuit breakers so equipped can 
be less than 1 per cent per hour. Synthetic 
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Curves 1,2 and 3.-—Limits of satisfactory operation 
determined by test. 

Curve C.—Estimated envelope of extreme system r.r.r.v. 

FIG, 6—Comparison of 3500-MVA, 132-kV, Double- 
Break Otreuit-Breaker Performance and System 
Characteristics 


or natural rubber valve seatings, while excellent 
as regards air seaiing, lack the other essential 
qualities for satisfactory long service. 

It is desirable, even with metal seats, to be 
able to overhaul each valve separately and to 
return it to service as a fully tested component. 


CONCLUSIONS 


(a) Simple construction and maintenance 
of high-voltage ajir-blast breakers can be 
achieved by employing the minimum number 
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Breaks shunted by non-linear resistors. 


FIG, 7—Distribution of Voltage Across the Two Breaks 
‘X” and“ Y ” of a 132-kV Circuit Breaker 


of series breaks consistent with short contact 
travel, arranged with independent access to 
each unit; by avoiding air-economy devices 
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or methods of automatic reclosing which involve 
additional mechanism, and by the exclusive 
use of porcelain insulation with the minimum 
of exposed internal surfaces requiring cleaning 
facilities. 

(b) The use of capacitors for control of voltage 
across series breaks is not satisfactory in all 
circumstances, especially at 50 c/s voltage, 
and does not provide the overvoltage damping 
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Fic, 8—Sch tic Arrang t of Four Interrupters per 
Phase with Parallel Air Supply 





feature desirable with forced-blast interruption 
of small inductive currents. 

(c) Control of voltage by linear resistors can 
be effective, but if sufficient shunt current is 
employed to ensure overvoltage damping, 
additional interrupters are required to break 
the resistor current, with consequent structural 
complication. The use of greater currents for 
reducing system r.r.r.v. at high MVA is of 
doubtful value. 

(d) Non-linear resistors can provide a positive 
means of voltage control, combined with the 
ability to damp overvoltage associated with 
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Fic, 9—Arrangement of Four-Break 132-kV and 220-kV 
Circuit Breakers 





switching small inductive currents. They also 
reduce the probability and extent of overvoltage 
when switching capacitive currents. Their V/I 
characteristic enables the shunt current to be 
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broken by the sequential isolator without 
additional interrupters. 

(e) Unit testing can be an effective method 
for extrapolation beyond the range of available 
test plants, provided justification of validity 
is afforded for each basic design, particularly 
with reference to air flow and voltage control. 
Unit tests can then demonstrate the factor of 
safety m service of air-blast breakers in terms 
of r.r.r.v. and air pressure. 

The ability to apply unit tests does not, in 
itself, warrant an increase in number of series 
breaks beyond the optimum required for other 
reasons. 

(f) Air-blast breakers can be built with two 
breaks per phase for 3500MVA at 132kV, and 
with four breaks for 5000MVA at 132kV to 
264kV. The type is capable of being developed 
to meet higher ratings when these are required. 
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“UNIFIED” SCREW THREADS 

Ir cannot be denied that in reaching 
agreement with the United States and 
Canada upon the “ Unified Screw Thread ” 
system, Britain’s representatives have had 
very largely to give way to American opinions. 
Thirty years ago, after another war, in 
which Americans, Canadians and the British 
fought side by side in France, had brought 
the need for standardisation of screw threads 
into prominence, the Americans suggested 
that their, own national standards should 
form the basis of an international series. 
That suggestion was quickly rejected at 
that time. Yet now anyone who studies 
the limited information at present avail- 
able about the new international “ unified ”’ 
threads can see that that thirty-year- 
old suggestion has, in fact, been carried out 
as between Britain and America. For all 
through the lengthy discussions that have 
taken place over the last six years, the 
American position has been very strong. 
Only by one means would it have been 
possible to persuade the Americans materi- 
ally to alter their existing standards. That 
means would have been to show that some 
other thread form than their own had 
positive theoretical and practical advan- 
tages. But researches undertaken jointly 
in all three countries concerned have failed 
to show that any preference can be given 
to threads with angles differing over a wide 
range, so that the American 60 deg. thread 
is at no disadvantage as against the British 
55 deg. Whitworth thread. Moreover, the 
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adoption of a compromise of 57} deg., as 
had often been suggested in various dis- 
cussions, notably in those held at the Insti- 
tution of Mechanical Engineers in 1945, 
would have offered no advantage. It would, 
in fact, have made the worst of both worlds 
by requiring tools and gauges to be changed 
on both sides of the Atlantic. A positive 
advantage was, however, found for a radius 
instead of a flat at the thread root and that 
slight modification has been accepted by the 
Americans for the new thread form. Fur- 
ther, on the British side, it is felt that 
for diameters below }in our B.A. series 
has definite practical advantages that cannot 
be claimed for the two American ranges. 
Here, however, it was impossible to reach 
immediate agreement. 

The new British Standard for the “‘unified”’ 
thread form is to be issued here provision- 
ally, probably at about the end of next 
January, and will be subject to review. 
But it can hardly be expected that any 
substantial modification can now be made. 
British industry will have to accept the 
standards substantially as they are—a slight 
modification of existing American standards. 
Nor, retrospectively, can we really regard 
that conclusion to the difficult and tiring 
work of repeated international conferences 
as anything but inevitable. It is not merely 
that the quantity of production here is so 
much smaller than in America that the 
overall disturbance caused by re-tooling 
and making new gauges will be limited by 
confining it to this country. There is clearly 
a lesser impulse towards unifying standards 
internationally in a country such as America, 
which is very nearly self-sufficient. It is 
only exporting industries, apart, of course, 
from those supplying the Services, that are 
interested in international standards. Pre- 
dominantly, therefore, the advantages of 
standardisation must be felt by that country, 
Great Britain, that is the more vitally 
interested in export trade. It is, indeed, 
already clear that certain exporting indus- 
tries here, such, for instance, as that of 
motor-car manufacture, may find it a real 
advantage to adopt the “unified” thread 
as soon as any considerable re-tooling is 
undertaken. American threads are already 
used in Vauxhall and Ford cars, and at least 
one other group of car manufacturers has 
recently adopted American standards. Other 
industries, more particularly, perhaps, those 
producing goods in bulk for export to mar- 
kets in which they compete with American 
goods or in which American threads pre- 
dominate, may find it an advantage to make 
the changeover early and complete. The 
makers of petroleum equipment seem cer- 
tain to be interested. For, in almost every 
oil-producing area in the world, there is 
much American equipment, and standard- 
isation upon “unified” threads would 
simplify the stock position for spares. In 
the photographic industry there has for 
long been concern about the variety of 
threads in use and agreement to use the new 
standards might overcome the difficulty. 
But, in the British heavy engineering industry 
it cannot be said that there seems to be 
much advantage in making a change. Only 
those firms that receive substantial Govern- 
ment orders for plant of new design in 
which “ unified” threads will be called for 
are likely therefore readily to “ standardise ” 
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upon such threads in the near future. Other 
firms, it seems likely, will continue to use 
Whitworth threads until such a time arises 
that the makers of bolts and nuts, tools and 
gauges, who already supply to order g 
small proportion to American standards, 
are predominantly concerned in manufac. 
ture to the “‘ unified ” standards. Whitworth 
threads might then become less easily ob. 
tainable than “unified” threads, and an 
impulse would then be given to encourage 
firms that had not already changed over to 
do so. 

But if we have correctly envisaged the 
future course of events, it is clear that for , 
many years to come manufacturers in this 
country—and users, too—are going to be 
embarrassed by the existence of two com. 
peting thread standards. Nor, unfortu. 
nately, are these two standards so different 
that articles made to them are easily dis. 
tinguishable by eye. It is, of course, true, 
as experiment has shown, that, at least for 
the less finely finished articles, a bolt and 
nut made to the different standards can be 
easily mated. Yet it is obviously desir. 
able that threads of differing angle should 
not be so mated and presumably, if they 
are so mated, the load-carrying ability is 
lowered. Moreover, for some time at least 
manufacturers, more particularly those in 
heavy engineering and those making to 
Service requirements, will have to carry 
two sets of stocks of tools and gauges, 
corresponding to the Whitworth and unified 
systems respectively, with all the possibility 
of confusion and error that such a situation 
implies; and for many years to come 
storekeepers and suppliers of nuts, bolts, 
tools and gauges will be embarrassed by 
the need to keep separate stocks that are 
not easily distinguishable the one from the 
other. We believe that in the longer run 
the attainment of an international standard 
for screw threads will prove an advantage, 
especially if the “ unified ’’ system is adopted 
by the other nations of the Commonwealth. 
It is, however, unfortunate that the disloca- 
tion consequent upon the change should 
fall only upon British manufacturers, and 
that they should experience it just at the 
time when the need to increase production 
is particularly strong. 


THE STATUS OF THE FOREMAN 

IT is no new thought of ours to consider 
the position in industry of the foreman, 
and in the past we have likened him to the 
intrepid sailor steering his craft to avoid 
the jagged rocks of Scylla, but at the same 
time remembering that on his other side 
lay the no less deadly whirlpool of Charybdis. 
He might also be pictured as finding himself 
uncomfortably placed between the upper 
and nether millstones of management and 
labour respectively. For these very reasons 
we have more than once expressed our sym- 
pathy with this individual, and suggested 
the necessity for giving him a square deal 
and fitting him for his arduous position 
before he is actually appointed. Some 
eight or more years ago we stressed the 
importance of the foreman realising that 
he held a post of trust and responsibility, 
and of his superior officers showing their 
respect for him before his subordinates. 
We further examined the position when 
war broke out as it was felt that perhaps a 
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Other new type was necessary to cope with the 
O Use problems of mass production and maximum 
arises effort, while again, in 1944, we returned to 
8 and the subject particularly dwelling on the 
ler a changes incident to functional organisa- 
lards, tion, and it was definitely stated that “ we 
1u fae. believe that the time has arrived when the 
worth status of the foreman should be carefully 
y ob. reviewed.” The important question of 
d an training in foremanship received our atten- 
urage tion earlier this year, when the scheme 
er to evolved by Tube Investments, Ltd., was 
brought to our notice. We make no apology 
l the for returning to the subject once more, 
t for , especially as it is appreciated that if the 
this standard of industrial efficiency is to be 
O be raised, men at the production level must be 
com- capable of understanding and applying the 
ortu- new techniques and methods that have to be 
rent adopted. This has been realised by indus- 
dis- trialists in the Midlands, where, under the 
true, auspices of the Birmingham Central Technical 
b for College, a group of senior executives in the 
and Midlands has drafted a code of management 
n be practice relating to the status of the foreman, 
esir- a copy of which lies before us. 
ould That the function of foreman cannot be 
they exercised effectively over more persons than 
y is those with whom he can reasonably be ex- 
east pected to make contact in the working day is 
» in an important principle, which could well be 
to extended to every official in an industrial 
uMTY concern, while the necessity for selecting 
ges, the right man for each post must always 
fied be a sine qua non. The standard set in 
lity the code is definitely a high one, and we 
‘ion agree that although good craftsmanship is 
me desirable, personal qualities are of far greater 
its, importance; indeed, many years ago a 
by leading industrialist asserted that good 
are foremanship was “‘a matter of organised 
the common sense,’ while another expressed a 
run similar conviction when he said that his 
ard “ideal foreman had 10 per cent technical 
ge, knowledge and craft skill and 90 per cent 
ted common sense.” Training for foremanship 
th. is very desirable but it should be undertaken 
ca before rather than after appointment, al- 
ild though admittedly, training is never complete 
nd as it must continue indefinitely in the school 
he of daily experience. We have maintained 
on in the past that the position of a foreman in 
a factory run on functional lines must be 
clearly defined, and there must be no over- 
lapping of duties, while the workman must 
ler fully appreciate that his foreman is his only 


mn, chief; the code definitely takes the same 
he line. When we come to the personal rela- 
id tionship of the foreman to trade unions and 
he other bodies we reach an aspect that has not 
de before been covered ; indeed, it is one that 
- merits very careful handling, particularly 
lf as foremen may have been associated with 
or some form of union all their lives, but it is 
id thought that the code strikes the right note 
as in suggesting that it is the responsibility of 
a the management to create such relations 
od with foremen through recognition of their 
al status and responsibilities, and through the 
mn support they receive, that all legitimate 
Le reasons for a second kind of association 
4 cease to exist. The necessity for ensuring 
’ 


that foremen are in possession of all the 


ys information they require to make their own 
id spheres efficient is often overlooked, whereas 
3. too often such information does not readily 
n come into their hands. Indeed, some boards 


seem to withhold details of policy, whereas 
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the more a foreman is told the more 
intelligent a servant of the company he will 
be. Again, although this code does not refer 
to the subject, it is felt that frequent visits 
to other firms are desirable, tending to 
widen the vision and to increase his status 
in industry. We have in the past stressed 
the great value of conferences in which the 
upper management may meet the foremen 
and have friendly exchanges of views to the 
benefit of both and we are glad to see this 
finding a definite place in the code. Finally, 
we are confronted with the vexed question 
of remuneration, and although many con- 
sider this is inextricably involved in the 
question of status, there is the other side, 
that being in the definite line of promotion 
and also being in the confidence of the 
management adds more to the status of the 
job than does the actual pay packet. Ad- 
mittedly certain anomalies exist in wartime, 
when mass production gives big money to the 
operative. 

We feel that it is all to the good that a 
body of men have set out clearly their find- 
ings in ‘a code of management practice 
relating to the status of the foreman, and 
much that we have advanced in the past 
finds corroboration in the light of their 
practical experience ; although there can be 
no royal road to success, for the variables are 
too many and too complicated, much can 
be done by weighing up the arguments and 
proposals of those who have paid a good 
deal of attention to an all-important subject. 
For those who are interested, copies of this 
code can be obtained from the honorary 
secretary, Industrial Administration Group, 
Birmingham Central Technical College, Bir- 
mingham. 


—~@— - 


Obituary 
Dr. HENDRIK JOHANNES van DER 
BIJL 


Ir is with deep regret that we have to 
record the death, on Thursday, December 
2nd, in his sixty-second year, in Johannes- 
burg, of Dr. Hendrik Johannes van der 
Bijl, one of South Africa’s leading scientific 
engineers and industrialists. He was chair- 
man of the South Africa Iron and Steel 
Industrial Corporation, Ltd., the Electric 
Supply Commission of South Africa, and, 
until recently, chairman of the Industrial 
Development Corporation of South Africa. 
He was also chairman of the African Metals 
Corporation, Ltd., and the Chancellor of 
Pretoria University. 

Dr. van der Bijl was born in Pretoria on 
November 23, 1887, and studied at Stellen- 
bosch University, taking his B.Sc. degree 
with honours, later continuing his tech- 
nical training at Leipzig, where he gained 
the Ph.D. degree. He was an instructor 
in physics at the Royal High School of Tech- 
nology at Dresden, from 1912 to 1913, 
and from that position he went to America 
to join the research staff of the American 
Telephone and Telegraph Company and the 
Western Electric Company of New York, 
where he did important research work on 
radio-telephony. 

In 1920 General Smuts persuaded Dr. 
van der Bijl that his services were needed 
in the interests of South Africa, and he 
returned to become Technical Adviser on 
Industrial Development to the Depart- 
ment of Mines and Industries of the Union 
of South Africa ; 





subsequently he was 
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appointed chairman of the Electricity Supply 
Commission. 

With the unification of steel interests in 
1928, Dr. van der Bijl was made chairman 
of the South African Iron and Steel Indus- 
trial Corporation and his work for that 
Corporation was outstanding. In 1937 
he was appointed chairman of the African 
Metals Corporation, and in 1940 chairman 
of the Industrial Development Corporation 
of South Africa, Ltd. 

On the outbreak of war in 1939, Dr. 
van der Bijl’s services were immediately 
called upon, and he served as Director- 
General of War Supplies from 1939 to 1942, 
and was appointed Director-General of 
Supplies in 1943, to co-ordinate both war 
and civil requirements. 

In 1944 he became the chairman of the 
Vanderbijl Engineering Corporation, Ltd., 
and the Vanderbijl Park Estate Company, 
a company which was formed to develop 
an industrial township in connection with 
the development of Iscor, the Vanderbijl 
Engineering Corporation, Ltd., and other 
allied industries. It may be recalled that 
it was recently announced that through 
Vickers-Armstrong, Ltd., the Vanderbijl 
Engineering Corporation has arranged to 
manufacture in South Africa certain 
engineering and electrical machinery specially 
suited for mining and heavy engineering 
industries. 

In the earlier part of this year Dr. van 
der Bijl was appointed chairman of the South 
African Marine Corporation, which operates 
its own vessels between the Union and the 
United States of America. 

In addition to his many activities in the 
industrial life of South Africa, Dr. van der 
Bijl found time to do much for education. 
He was elected Chancellor of Pretoria 
University in 1934. His work was also 
recognised by Stellenbosch University by the 
bestowal on him of the Honorary D.Sc. 
Degree and by Capetown University, which 
gave to him the Honorary LL.D. degree. 
He was a member of many scientific societies 
and institutions, which included a Fellow- 
ship of the Royal Society, and the Royal 
Society of South Africa. He was a Foreign 
Associate of the National Academy of 
Science, U.S.A., and a member of the Ameri- 
can Institution of Electrical Engineers, 
also a Fellow of the Institution of Radio 
Engineers. 
Member of the Koninklijke Institut van 
Ingenieres of Holland. 

His death, at a comparatively early age, 
will be mourned by, many industrialists, 
not only in South Afriéa, but in this country, 
where his counsel on many occasions proved 
invaluable. It may be recalled in this con- 
nection, that in 1946, the British Govern- 
ment sought his advice on the future of the 
steel industry in Great Britain, and at the 
same time invited him to become the first 
chairman of the Iron and Steel Board, 
a position which, however, he did not find it 
possible to accept. 
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33-KV TRANSMISSION SCHEME FOR BRISBANE.— 
The Brisbane City Council has started work on the 
33-kV scheme for the transmission of energy from 
the new power station at Tennyson. A main feature 
of the scheme will be a duplicate imterconnector 
between the existing New Farm power station and 
Tennyson, a distance of approximately 6 miles. 
There will also be a ring main between the New Farm 
station and the northern suburbs of the city. This 
main will feed 33/11-kV, 7500-kVA transformers in 
sub-stations at Kedron, Northgate and Hendra. 
Contracts for all the cables for the scheme, which 
have been awarded to Pirelli-General Cable Works, 
Ltd., of Southampton, include over 50,000 yards of 
33-kV super-tension cable and over 40,000 yards of 
pilot cables. The total value is approximately 
A. 
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He was, too, an Honorary. 
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Literature 


Factory Administration in Practice. By 
W. J. Hiscox and James StTIRLiNe. 
London: Sir Isaac Pitman and Sons, 
Ltd. 1948. Price 8s. 6d. net. 

A BOOK that is based on practical considera- 
tions is likely to commend itself to the engi- 
neer more than a theoretical treatise, and the 
book before us is essentially practical, being 
based on the actual experience of the authors, 
and we can commend it to the student who 
is anxious to gain an understanding of the 
basic principles of modern factory adminis- 
tration, while the seasoned manager will 
find a good deal that is arresting and worthy 
of careful consideration. Several educational 
institutions have adopted this as a textbook, 
and it is calculated to cover the ground 
required for some of the professional examina- 
tions. But it can claim to be more than a 
textbook in that it comprises nothing that is 
arbitrary, being suggestive in character. 
The book is divided into two parts, the first 
dealing with the different spheres of adminis- 
tration, and the many branches to be found 
in a modern factory, while the second is 
occupied with buildings, plant, power, 
ancillary services and labour problems. 

Very wisely the first point touched is 
the real scope of administration, and the 
dividing line between it and management, 
a subject that is often none too clearly under- 
stood by senior executives of many years’ 
standing. Three aspects of administration 
are described as determinative, directive 
and co-ordinative, the first being concerned 
with policy, the next with shaping the 
organisation to suit that policy, and the third 
with the maintenance of equilibrium between 
divisions. On the other hand, the function 
of management may be stated in brief to be 
to carry out the administrative policy. 
While most of the branches in an engineering 
concern are clearly described, we are some- 
what surprised to find no description of the 
estimating department or of that of the cost 
accountant, both of which are essential to 
a modern engineering factory, and when used 
judiciously can be of immense value to the 
organisation. The prominence given to the 
progress department is very noticeable, 
and, we feel, justifiable, but many will not 
agree as to the desirability of placing pur- 
chasing under progress, although it is a 
proposal that deserves careful thought, 
especially when it is remembered that satis- 
factory progressing #8 only possible when 
reliance can be placed on the receipt of the 
right materials at the proper time. We fully 
endorse the authors’ suggestion that in a 
large factory inspection should not be under 
the works manager, but we cannot agree 
that in a small one the chief inspector may 
report to the works manager, as it is of the 
utmost importance that in no circumstances 
should the producer be his own inspector. 

The authors confess that “‘ the matter is 
incomplete, and must be so of necessity,” 
but that being so it would be a real help to 
the student if reference had been made to 
suitable books for the study in further detail 
of the branches necessarily superficially 
handled or even ignored. Again, the graphical 
representation of the whole structure of an 
organisation by means of a “family tree ” 
would crystallise the general lay-out in 
the mind of the reader. Certainly the authors 
have succeeded in “ exciting the interest of 
those upon whom the future of industry 
depends,” and also of awakening new trains 
of thought in those who have been longer in 
the field. 


SHORT NOTICES 


Telephony. Vol. I. By J. Atkinson, 
A.M.I.E.E. London: Sir Isaac Pitman and 
Sons, Ltd., Parker Street, Kingsway, W.C.1. 
Price 35s. net.—This book, which is described 
as & new edition of Herbert and Procter’s 
“Telephony,” is @ worthy successor to that 
standard work on the subject. The task of 
revising the text to reflect technical progress 
began some years before the war, and, with the 
death of Mr. T. E. Herbert in 1943, the work of 
preparing a new text-book devolved solely upon 
his new collaborator, Mr. J. Atkinson. Like its 
predecessor, the new book should appeal 
primarily to engineers concerned with the 
installation and maintenance of telephone 
exchange equipment and subscribers’ apparatus. 
The author has deliberately refrained from 
explaining basic electrical principles on the 
assumption that the reader will be familiar 
with elementary d.c. and a.c. theory. Likewise, 
the highly specialised subjects of external line 
and telephone transmission have been omitted 
from the text. Accordingly, the new edition 
is mainly concerned with the signalling and 
switching side of telephony. Volume I, which is 
here under review, deals with general principles 
and manual exchange systems, while Volume IT, 
which is under preparation, embraces automatic 
exchange systems. Both volumes together are 
intended to cover grades I, II and IIT of the 
new City and Guilds examinations in telephone 
exchange systems, and the telephone aspects 
of elementary telecommunications practice. 
So that the readers should be equipped to 
understand the new and complex circuits that 
are frequently introduced in modern telephony, 
the author’s aim in Vol. I has been to concen- 
trate mainly on fundamental circuit elements 
and then to show how these are applied to 
practical circuit design. In pursuit of this 
policy the first thirteen chapters of Vol. I are 
devoted to principles rather than practical 
circuits. The next five chapters show how these 
principles are applied specifically to manual 
exchange systems. Finally, there are two 
chapters devoted to telephone exchange power 
plant and the principles and practice of testing. 


Radio Laboratory Handbook. By M. G. 
Scroggie, B.Sc., M.I.E.E. London: Iliffe and 
Sons, Ltd., Dorset House, Stamford Street, 
S.E.1. Price 12s. 6d. net.—To keep the fourth 
edition of this book within the proper bounds 
of a handbook, intended to appeal to amateurs 
as well as radio engineers, a good deal of dis- 
crimination has been exercised in revising the 
text. Accordingly, the subject matter has been 
extended so as to include v.h.f. laboratory 
work, without attempting to encroach on the 
highly specialised techniques associated with 
decimetre and centimetre waves. Much useful 
general information is given in a chapter dealing 
with a variety of matters such as musical scales, 
wire tables, decibels and the significance of 
“Q.” The author has included an appendix 
explaining the rationalised M.K.S. system of 
units, which may appeal to those who find 
difficulty with ‘ practical’’ and “‘ absolute ” 
units. Another appendix gives some informa- 
tion on the construction of measurement bridges. 


Electronic Engineering. Edited by E. Molloy. 
London: Geo. Newnes, Ltd. 5s. net.—By 
the use of small type it has been possible 
to compress a considerable amount of informa- 
tion on electronic devices into this book, which 
is very reasonably priced. The chapters, each 
written by an expert, include valves, gasfilled 
triodes, ignitrons, cathode-ray tubes, electron 
microscopes, photo-cells and h.f. heating. 
Whilst a certain amount of theory is included, 
the main emphasis of the book is on the practical 
side, and it will be a useful reference for engi- 
neers who require an up-to-date survey of the 
subject. 
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Letters to the Editor 
(We do not hold ourselves responsible for the opinions of 
our correspondents) 


THE STAKING OF LARGE WHEELS 


Sm,—We notice in THE ENGINEER of 
October 29, 1948, under the heading “ Letters 
to the Editor,” on page 445, the interesting 
contribution by Mr, R. H. Pagsons, on ‘ The 
Staking of Large Wheels.” 

During the same week .as the publication 
appeared, we were staking in our millwrights’ 
department a pair of machine-moulded cast 
steel bevel wheels for a cotton manufacturing 
firm in this district. These wheels have 
fifty-six and forty-two teeth respectively, 
3}in circular pitch, 9in face, and 10in through 
the boss. The large wheel is approximately 


62in diameter and the smaller one 47in dia- 
meter, each wheel being prepared for four keys 
2in wide. Respective weights of the wheels are : 
the large wheel, 253 cwt, and the other 18 cwt. 

During the process of staking the wheels on 
the mandrel, we photographed the large wheel, 
showing the staking board, &c., the boss and 
mandrel, and the staking wedges and the key- 
ways, ready for fitting the keys to the required 
flats. 

We feel sure Mr. Parsons will be glad to know 
that the old millwrights’ art of staking wheels 
is not quite obsolete, especially in the manu- 
facturing districts of Lancashire and Yorkshire 
and that he will be reminded of his millwrighting 
days. 

H. A. RisHxton 

S. S. Stott Ltd., (Director) 

Haslingden, Rossendale, Lancs, 

November 22nd. 
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Drainage and Sanitation. Ninth edition. By 
E. H. Blake. London: B. T. Batsford, Ltd., 15, 
North Audley Street, W.1. Price 15s. 
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McFarland. London: Macmillan and Co., Ltd., 
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International Maritime Dictionary. By René de 
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Fletcher's Quantities. Twelfth edition. Revised 
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Production Control 


THE INSTITUTION OF MECHANICAL ENGINEERS 


AY an extra general meeting, held at the, 


Institution, London, on Friday, December 
3, 1948, a paper ‘‘ Control of Production,” by 
§. W. Lister, was presented. An abstract of 
the paper is printed elsewhere in this issue. 
From the discussion after the paper we have 
abstracted the following :— 


DIscuSsSsION 


Mr. J. M. Newton, who opened the dis- 
cussion, dealt in some detail with the plan- 
ning of production, and pointed out in his 
final remarks that planning was inherently 
impossible unless the time of response to 
correction was short. Engineers, who were 
almost the only professional men who had to 
guarantee their results under penalty, were 
thereby forced to face the facts and to com- 
pare their promises with performance, and 
they at least should have a clear idea on 
these matters, and should realise the advan- 
tages, the disadvantages and the limitations 
of planning and the conditions in which it 
could be successful. 

Major-General W. 8. Tope paid a tribute 
to the author for a masterly exposition of a 
most important problem, a problem about 
which, in his view, not enough was known in 
this country. 

The application of the principles expounded 
in the paper were. of course, dependent on 
the facts of each case. An assessment must 
be made of the factors for and against, and a 
decision made as to the extent to which it 
was worth while to plan a particular job. 
Planning of this nature was at its best in 
production where the repetition of operations 
was large and long runs might be expected, 
and, of course, all the materials were avail- 
able. There were many engineering firms 
where such conditions prevailed but seldom, 
and perhaps not at all. 

Colonel L. F. Urwick said it was nearly a 
quarter of a century since the Institution 
first took an interest in management subjects. 
It was in 1924 that management was intro- 
duced into the Institution’s professional 
examinations, and since then Section C had 
been compulsory. He thought that the 
Institution was unique among the great pro- 
fessional engineering institutions in this 
country in insisting that its members should 
have some acquaintance with the problem 
of how engineering work should be done, in 
addition to their technical knowledge of what 
should be done. As the author pointed out— 
and, personally, he thought it was the most 
important point in the whole paper—every 
system of production control had to answer 
the four basic questions: what, how, when 
and where ? 

In his opinion, one of the central diffi- 
culties which we faced in our industrial 
civilisation was a deterioration in men’s 
ability to co-operate with each other. One 
of the factors which contributed to this 
situation was the increasing tendency to- 
wards specialisation in education. Even 
highly trained people found it more difficult 
to work together because they had been sub- 
mitted to different and contrasting technical 
disciplines : they lacked a common culture, 
and therefore a common doctrine. If, how- 


ever, men were to work intimately together— 
and a mechanised economy demanded 
greater and greater refinement of co-opera- 
tion—one of the first essentials was that they 
should have a common doctrine. 


His per- 





sonal interest in education for management 
was largely based on this conviction. 

As emerged from every paragraph of the 
present paper, management was primarily 
a co-ordinating activity. It seemed to him, 
therefore, of great national importance that 
the concepts of management entertained by 
those discharging different functions should 
be identical. He would therefore suggest 
that this long-period national interest was 
more important from the standpoint of the 
coming generation than any immediate tech- 
nical advantage or institutional loyalty 
which the Institution might serve by adopt- 
ing or retaining an individual and different 
syllabus in its own management subjects. 

Mr. H. B. Ferguson said that, inasmuch as 
the entire efforts of the nation should be 
focused on ways and means of increasing 
production with the limited industrial man- 
power available, the present was an appro- 
priate time for the mechanical engineering 
industry, more than any other body, to 
discuss all the factors which had a bearing on 
increased production. 

The author had very ably and fully 
covered the scientific approach to the 
economic planning of any large works engaged 
in the mass production of standard articles, 
and there was little which could be added to 
what he had said on this subject, or to what 
Mr. Newton had said about planning. It 
must not be overlooked, however, that there 
were in Great Britain 233,000 separate 
establishments in the manufacturing indus- 
tries, employing 7,250,000 workers, and that 
only 18-1 per cent of those workers were 
engaged in works which individually em- 
ployed over 2000 hands, and 81-9 per cent 
were engaged by firms employing less than 
2000. In fact, half the workers, or, to be 
more exact, 3,620,000, were employed by 
firms engaging Jess than 500 weakens each. 
Many of these smaller firms were jobbers, 
carrying out a great variety of work, not 
only for home consumption, but for export. 

It would appear, therefore, that an 
elaborate system of control, as visualised by 
the author, could not be installed in its 
entirety in organisations employing about 
80 per cent of the industrial labour of the 
country, as the necessary staffing and over- 
heads for the paper work involved would not 
be warranted. The question arose, therefore, 
of what advice could be given to these 
numerous smaller firms towards increasing 
their efficiency and production. 

Some small establishments might think 
that the -basic principles outlined by the 
author could not be modified and applied 
successfully to smaller works. There was, 
however, a major difference between a very 
large works and a small works. A large 
establishment could afford to incur the over- 
head expenses to break down to the minutest 
detail the operations, even to man-hour 
minutes, and the employee had no option 
but to follow the pace set by the management. 
In smaller works it was more essential to rely 
on the operators to carry out their work in 
the man-hours that the foreman and the men 
agreed beforehand, the foreman endeavouring 
to keep within the original estimated times or 
works labour costs visualised by the esti- 
mator in the tendering stage; and it was 
necessary that he should have this in- 
formation. 

Mr. R. G. Morrison was pleased to note the 
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importance which the author attached to the 
problem of material, i.e., of stores. The sug- 
gestion that stores control records should be 
kept by a special clerk, not the storekeeper, 
was in keeping with his own experience ; he 
had found it possible to make these store 
control records—was the author correct in 
calling them accounts !—part and parcel of 
the production planning or the material 
control department, or, if it was a small 
concern, the progress office. He had known 
many instances where it had been impossible 
to obtain the available stock position 
because, quite rightly, the bin stock cards 
had not taken into account works orders 
issued against contracts in progress, but not 
yet drawn from stores. He was also in favour 
of some form of perpetual inventory of the 
total stock. This was not always possible, 
and might increase overhead expenses by 
employing an extra clerk, but if it was linked 
with the work of the accounts department it 
could become the official stock record. 

In this country there was not nearly as 
close a connection between sales and pro- 
duction as there was in America, and he had 
been surprised at the complete absence of any 
control link between these departments of 
large works which had in other respects 
adopted modern methods. 

Mr. G. A. Lemon, speaking as one who was 
primarily interested in a large jobbing works, 
and dealing with the author’s references to 
planning, submitted that it was necessary to 
look on planning, not as one operation, but 
as an item which had to be divided into 
phases. Pre-planning, he suggested, was 
necessary when an order was placed on the 
active list, as a means of ascertaining roughly 
what the works had in store for itself. Inter- 
mediate planning, he suggested, was also 
necessary when the job had been designed 
and the drawings were available, so that the 
people concerned knew what faced them. 
Final planning was necessary when they 
knew when those materials which were so 
difficult to obtain in these days were going to 
arrive. 

Another point which was very important, 
but which was not mentioned specifically in 
the paper, was the need to marshal the 
materials which were going to be used for any 
piecework job, great or small, so many days 
or weeks ahead of the time for the issue of the 
job itself. Only by that means, in these 
days of difficulty in obtaining materials, 
would shortages be brought to light, instead 
of, as in the old days, people discovering that 
they were short of something only when the 
actual item itself was wanted. 

Finally, he would like to refer to the 
author’s reference to the loading of jobs on 
to the works. The author seemed to favour 
loading work on to the shops centrally, but 
he himself felt that that was a matter which 
should be left to the foreman. 


———_—_>—__—_——_ 
British AUTOMOBILE Propuction.—The Society 


of Motor Manufacturers and Traders states that 
during October, the British automobile industry 


-produced a weekly average of over 6500 cars and 


4000 commercial vehicles, the phase of transition 
to new models still effecting a small though inevit- 
able reduction in the car output level. Motor 
vehicle exports during October totalled nearly 
19,000 cars and almost 7000 commercial vehicles. 
The United States of America again took the lead 
as the largest buyer of cars with a complement of 
nearly 2700 units. Although comparatively small, 
British exports of cars to the South American 
countries of Argentina, Brazil, Chile, Uruguay 
and Venezuela showed a marked increase over the 
preceding month. Over the first nine months of this 
year—the latest period for which detailed figures 
are available—exports of agricultural tractors 
totalled 47,000 units. It is significant of the efforts 
of British manufacturers that in this sphere, also, 
the U.S.A. accounted for a far greater share than 
any other overseas market. 
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Engine Test Beds at Esso European 
Laboratories 


ELAYS and shortages may be unavoidable 
under present conditions, but the enter- 
prising engineer regards them as a challenge 
to his inventiveness. It sometimes turns out 
that the unorthodox solution has advantages 


Test BED 


over established practice, and an example is a 
novel design of test bed for multi-cylinder 
engines up to 150 b.h.p., which is now in use at 
Esso European Laboratories, Abingdon. 

The traditional form of engine test bed is, of 
course, @ massive iron casting with tee slots, the 


satisfactory, but to continue this form of con- 
struction at the present time would have 
involved serious delays in obtaining and 
machining the castings. 

The engineering staff of the laboratories, 


FOR ENGINES UP TO 60 3.H.P. 


after studying the problem, evolved a spring- 
mounted structure which could be largely pre- 
fabricated by electric welding from stock sizes 
of mild steel plate and rolled sections. The 
general form of this structure is illustrated 
herewith ; the right-hand end of the bed has 


LARGE ENGINE TEST BED 


whole being set in a block of concrete extending 
to a depth of several feet below the floor of the 
test house. In recent years it has been more 
usual for this heavy reinforced concrete block 
to be insulated from the foundations of the 
building by cork or rubber strips in order to 
reduce the transmission of vibration from the 
engine to a minimum. Test beds of this design 
are in use at the laboratories and are very 


longitudinal tee slots, to which are bolted cross 
bearers on which the dynamometer can be 
mounted. At the left-hand end are transverse 
slots carrying tubular supports for the engine 
bearers.. Along each side of the bed are three 
overhanging brackets, which rest on pedestal 
anti-vibration mountings, which can be bolted 
directly to a concrete floor by any accepted 
type of foundation bolt. In order to provide 
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the requisite mass in. the spring-mounted 
structure the prefabricated steelwork is filleq 
in with ‘concrete, after the anti-vibrators are 
placed in position and immediately before 
mounting the bed thereon. 

The design illustrated is 7ft 6in overalj 
length and 4ft lin wide. The weight of the stee| 
structure before loading with concrete is 8 cwt 
and the additional weight of concrete is 13 cwt, 
This design is particularly suitable for cay 
engines up to about 60 b.h.p. A iarger model, 
11ft 6in long, has also been constructed havi ing 
a total weight of 14 tons. This can accom. 
modate the largest type of automobile diese] 
engine and a representative installation js 
shown in another illustration. 

The arrangement of the prefabricated stee] 
structure is very simple, and the important 
operation of machining the top face can be 
readily performed in a planer. Care was taken 
to avoid the necessity for machining the insides 
of the tee slots; the accompanying sketch 
shows a detail of the tee slot construction, from 
which it will be seen that an accurate cross. 
section has been obtained entirely by welding 


Machined After Fabrication 
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DETAIL OF T-SLOT CONSTRUCTION 


steel plates in a suitable manner. The level of 
the concrete filling is adjusted so as to prevent 
the tee-headed bolt from falling through the 
slot. The usual form of cast iron bed has longi- 
tudinal tee slots running the whole length with 
supplementary slotted castings bolted trans- 
versely, which in turn carry upright engine 
supports. Experience has shown that such an 
arrangement tends to make the bottom half 
of the engine inaccessible. The disposition of the 
tee slots at opposite ends of the bed in two 
directions at right angles permits easy align- 
ment of engine and dynamometer with a 
minimum of obstruction. 

Several of these test beds are now in use and 
they are proving, we understand, entirely 
satisfactory ; transmitted vibration is com- 
pletely eliminated. It has been found possible 
to construct and complete the installation of 
such a bed in about a month with some saving 
in capital expenditure. Apart from the initial 
savings. thus achieved, an incidental advantage 
is that the test bed can very easily be moved to 
a new position. This permits the grouping 
together of several beds within a test room to 
suit the convenience of a particular group of 
research workers. 


———__ > 


“Toots FOR THE Jos.’”’—An interesting new 
sound film, entitled ‘“ Tools for the Job,’ was 
recently presented in London for the first time by 
Arthur Balfour and Co., Ltd., of Sheffield. The 
film first deals with the various processes involved 
in the production of high grade tool steel and shows 
briefly but clearly how the scientific instrument is 
used to supplement the skill of the steelmaker. 
It goes on to show the tools made from the steels 
in actual use in customers’ works, and some inter- 
esting scenes are included of coin stamping at the 
Royal Mint, the manufacture of propeller blades 
at the works of J. Stone and Co., Ltd., Deptford, 
work on the Bristol ‘‘ Brabazon,’’ &c. The firm 
states that the film will be used to show its own 
employees the uses to which its products are put, 
as well as for propaganda purposes. The commen- 
tary given with the film is being translated into a 
number of languages and copies are being sent 
abroad. 
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An Australian Electricity Supply 
Undertaking 


HE distinctive character of electricity supply 

tv rural communities in Australia is well 
exemplified in Mullumbimby, with its municipal 
electricity undertaking. Lying in the heart of 
one of the more fertile areas of New South 
Wales, Mullumbimby is a town of some 2500 
inhabitants, about 10 miles from the mouth of 
the Brunswick River and 560 miles by rail 
north of Sydney. 

With a supply area covering the whole of the 
Byron shire, the electricity undertaking serves 
a number of towns, including Mullumbimby, 
Byron Bay, Baugalow and Brunswick Heads 
(all of which have electric street lighting), and 





140-KW ALTERNATOR AND PELTON WHEEL 


rural areas such as Myocum, the Saddle, 
Tyagarah, Mullumbimby Creek, Billinudgel 
Road, Coorabell, McLeod’s Shoot, Goonengerry, 
Federal, Ewingsdale, &c. The area is largely 
agricultural, its activities including dairy 
farming and pig raising, and the cultivation of 
bananas, beans, peas, timber, &c. There are, in 
addition, butter and cordial factories and timber 
mills. The town of Byron Bay, for example, 
supports a number of industries, such as meat 
works, butter factory and mining interests 
engaged in treating beach sands for the import- 
ant products of zircon, rutile, monazite, &c. 

This article gives a brief account of the elec- 
tricity undertaking and its rapid growth since 
1925, when the initial plant installation con- 
sisted of two 225 b.h.p. Boving Pelton wheels 
direct coupled to two 140-kW G.E.C. alter- 
nators. These sets, one of which is illustrated 
herewith, are still in use, generating at 660V, 
three-phase, 50 cycles, 600 r.p.m. 

Water power for the Pelton impulse turbines 
is obtained from a storage of about 5} million 
gallons at Wilson’s Creek dam. ‘The weir is 
23ft high by 150ft on the crest. The hydraulic 
line is 2000ft long, with head-race of 1450ft and 
a tunnel 350ft long. At the far end of the 
tunnel the head-race is enlarged to form a pipe 
head reservoir, the head utilised being 300ft. 
Sufficient power is available to drive the two 
sets during the wet season, but is insufficient 
to keep them running continuously in the dry 
part of the year. 

When the demand increased beyond the 
capacity of the available water power it was 
decided to augment the supply by installing oil 
engine-driven sets and in 1928 a further 135-kW, 
G.E.C. alternator, driven by a 200 h.p. Ruston 
and Hornsby heavy oil engine was put into 
service. Still more plant was necessary in 
1934, and the fourth G.E.C. alternator, with 
an output of 230kW, was installed. This is 


driven by a 333 h.p. Mirrlees-Ricardo high-speed 
diesel engine. 

Three years later, to cope with the rapidly 
growing load, arrangements were made to take 
marginal supply from the Clarence River 
County Council’s electricity undertaking, the 
normal demand on this source being 600kW. 
In 1943 the installed capacity was again 
increased by the addition of the fifth G.E.C. 
alternator—a 344-kW machine (as illustrated 
herewith) driven by a 495 b.h.p., 375 r.p.m. 
Mirrlees diesel engine. ‘To-day the demand has 
again outstripped the combined capacity of the 
station plant and the marginal supply, and a 


sixth and larger diesel alternator set, with an 
output of 750kW, is being built by the same 
makers. 
OPERATION 

All the sets, both water and diesel driven, are 
operated in parallel with the marginal supply. 
The station is run unattended at night from 
9.30 p.m. to about 4.45 a.m., when only the 
hydro-electric plant and marginal supply are in 
operation. An alarm system connected to the 
operator’s residence gives him an indication of 


344-KW DIESEL ENGINE - DRIVEN 
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any faults in the station. The alarm system in 
the station readily shows faults connected with 
cooling water or oil on the engines, bus-bar 
voltage, maximum demand ‘setting or feeder 
faults. Except in the case of bad weather or 
storms, however, the operators are seldom 
called out. 


DISTRIBUTION 


Before distribution the generated. 660-V 
supply is raised, by step-up transformers, at 
present to 6-6kV, but eventually to 11kV when 
voltage change-over is completed, the marginal 
supply, which is received at 33kV, being 
stepped down to 11kV. The whole of the h.t. 
system is in course of being changed to 11kV, 
and three of the outgoing h.t. feeders are 
already fed at this voltage. Low-tension dis- 
tribution is, generally, at 415/240V, 50 cycles, 
three-phase, but some single-phase lines exist. 
The supply is frequency-controlled. 

Overhead lines, run on wood poles, are 
employed for both h.t. and 1.t. distribution. 





ALTERNATOR 


Lightning protection is provided, the district 
being subject to severe lightning storms in the 
summer months. Protection is on the h.t. 
side, but in urban areas some 1.t. arrestors have 
been installed. Single-pole type sub-stations 
are mainly used in rural areas and the two-pole 
type sub-stations in the towns. The reticulated 
mileages are approximately primary 60 miles, 
secondary 125 miles. 

A general view of the station and its rural 
surroundings is reproduced herewith. On the 
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POWER STATION 
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extreme left is the terminal structure for the 
33-kV overhead lines, carrying the marginal 
supply down to the 1000-kVA, 33/11-kV outdoor 
transformer. The white building immediately 
to the right is the new power-house (which is 
being extended to accommodate the sixth set 
referred to above), with the hydro tail-race in 
the foreground. In the centre of the view are 
the old power-house and the fuel and reserve 
cooling water tanks. On the extreme right are 
the residential quarters of the two operating 
engineers. The double-pole switch structures 
in front of the power-house control the two 
11-kV outgoing feeders. 


TARIFFS AND STATISTICS 


A few examples of the undertaking’s charges 
for electricity will serve to illustrate the tariff 
structure, bearing in mind that the distribution 
system is predominantly rural. 

Typical Tariffs 
Pence per unit 

Domestic lighting : 

First 12 units per month 

Next 25 units per month 

Additional units os 
Power : 

First 50 units per month eee 

Next 2000 units per month... ... 1} 

Over 24,000 units per month ... 0-9 

Over 74,000 units per month ... 0- 


Special rates are quoted for certain applica- 
tions, including water heaters (continuous 
loading, 1d.; off-peak, $d.), cookers, neon signs 
and time-switch controlled window lighting. 

With a total of 2000 connected consumers in 
what is essentially a rural area having e total 
population of 10,000 the supply of electricity 
can be regarded as being well developed. 
Nevertheless, that the demand is still expanding 
rapidly is shown by the following figures :— 
Units generated 
and purchased 

3,012,790 

4,120,785 

1948 estimate 5,250,000 
Between 1945 and 1947, therefore, the number 
of units sold increased at an annual rate of more 
than 15 per cent. An even steeper rise is fore- 
shadowed in the estimate for 1948. The maxi- 
mum demand on the system is about 1225kW, 
the load factor being 53 per cent. 

The marginal supply is purchased at three 
different rates during the day, namely, 5 a.m. 
to 10 a.m., £15 per kVA of demand ; 10 a.m. to 
9.30 p.m., £5 per kVA of demand ; night load, 
9.30 p.m. to 5a.m.,nokVA charge. The energy 
charge additional to the kVA charges is 
0-65825d. per kWh. Whenever possible, the 
5 a.m. to 10 a.m. period is taken over by the 
station plant. 

We acknowledge the assistance of Mr. R. 
Lehmann (chief engineer of the undertaking) in 
providing the information upon which this 
article is based. 


Units sold 
2,602,255 
3,289,483 


Year 
1945... 


Moving Heavy Machinery 


WE have received particulars of an interest - 
ing piece of work involving the movement of 
heavy machinery, from Machinery Installa- 
tions, Ltd., of 60a, High Street, London, W.3. 
The machine concerned was a 5000-ton rubber 
die press, weighing 350 tons, which had to be 
dismantled and moved through the confined 
space of a production factory with a minimum 
dislocation of work. 

Owing to the very restricted space allowed 
for dismantling, it was decided that all the 
heavy parts should be lifted and, owing to 
the weight of the three main parts—headpiece 
75 tons, platen 65 tons, and base 85 tons— 
substantial gear was required. For this pur- 
pose two heavy ships’ derricks, 60ft long, 
were erected through part of the factory roof, 
which was removed directly above the press. 

The derricks were rigged and the headpiece 
(75 tons) lifted 7ft to 8ft off the top of the 
columns, and lowered to the ground. Two 
10-ton winches supplied the lifting power and 
two 6-ton winches the -luffing power for the 
derricks. All the winches were hand-operated, 
and with them twelve men lifted the head 
up over the columns, and then lowered it 
some 20ft to the ground in 3} hours. Com- 
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paratively little space was required, and the 
job was done in a minimum amount of time. 
The difficulty in the removal of the heavy 
sections through the factory without dis- 
turbing any other machinery or interrupting 
production was another problem which had 
to be overcome. ‘There were no trolleys 
available which were big enough to take the 
heavy pieces of plant and it was decided that, 
in order to move them quickly through the 
lines of machinery, old railway lines should 
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graph of which we reproduce, the wide low 
ram not only enables the thickness of the fire. 
bed at the front of the grate to be reduced 
but also serves to spread the fuel evenly ove; 
the full width of the grate, without any segre. 
gation, irrespective of the grading. The thin 
even fuel bed obtained requires a relatively 
small draught and is stated to make possible 
good results when burning fuels containing 4 
high percentage of fines. 

As can be seen from the right-hand unit 
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*“*Low RAM’ STOKER UNIT 


be laid on their side, with steel balls inserted 
and heavy plates placed on top, to provide a 
roller base. By the method adopted it was 
found possible to move the press sections some 
300ft to 400ft, including two 90 deg. turns, 
in approximately half a day. 

The whole of the press was dismantled and 
moved through the factory without any inter- 
ference whatever with production or the 
machinery in the immediate vicinity. 

We understand that the above method of 
lifting machinery has been used several times 
since by Machinery Installations, Ltd., the 
largest lift in one piece being a 130-ton anvil 
block, which was lifted from its foundations, 
13ft 6in below ground level, in just over four 
hours. Here, again, the equipment employed 
was two 10-ton and two 8-ton hand-operated 
winches. 


An Improved Automatic 
Stoker 


WE have received particulars of an auto- 
matic stoker of improved design for horizontal 
shell-type boilers, which has been introduced 
by James Hodgkinson (Salford), Ltd., Pendle- 
ton, Salford, 6, Lancs. This stoker is known 
by the makers as the “Low Ram” Coking 
Stoker. In it the ram is set relatively low in 
respect to the grate level and takes the place 
of the fire door in earlier stoker models. The 
low position it takes in the circular flue makes 
possible the use of a much wider ram than 
hitherto. 

As in previous types of stokers made by the 
firm, the fuel is fed into a hopper mounted above 
the ram box and drops in front of a reciprocat- 
ing ram, which pushes it over a spreader plate, 
whence it falls on to the bottom coking plate. 
Most of the volatile matter is given off at the 
front of the grate and the incandescent residue 
is then moved along the grate by reciprocating 
fire-bars. The speed of the grate and the rate 
of coal feed can be adjusted so that the com- 
bustible matter is burnt by the time the residue 
of ash and clinker reaches the back end of the 
fire-bars and falls into the rear of the ashpit. 

With the new automatic stoker, a photo- 


in the photograph, the ram and ram-box 
can be swung outwards from underneath the 
stoker hopper to give access to the fire. A 
slide damper can be fitted in the base of the 
hopper before the ram is swung clear to avoid 
necessity for emptying the hopper before 
opening up the furnace. Provision is made 
for hand-firing the grates in the event of power 
failure. 

The stoker mechanism is driven through a 
vee-belt pulley by a three-speed electric motor. 
A vertical shaft, driven from this pulley, 
actuates the ram mechanism through gears 
and a crank. The crank is coupled to the ram- 
operating shaft by links, which incorporate 
means of adjustment for varying the length 
of the ram stroke. The main driving shaft is 
extended downwards and also operates the 
fire-bar reciprocating shaft. All of the driving 
gear mechanism is enclosed and _ effectively 
protected against damage and the ingress of 
dust, likely to cause excessive wear. 


—_—--j>_- -—_ 


Dust Collector for Tool 
Grinding Machines 


In order to provide adequate protection 
from dust for operators working in the proxi- 
mity of bench-type tool-grinding machines, 
Dallow Lambert and Co., Ltd.,° of Spalding 
Street, Leicester, has introduced the unit we 
illustrate on the opposite page. 

The new unit consists essentially of one of the 
firm’s “‘ Drytex”’ dust collectors, the top of 
which is arranged to form a base for the grind- 
ing machine. As can be seen, a bifurcated 
duct connects the shield housings of the grind- 
ing wheels to the dust collector in the base at 
the rear of the unit. The design is such that 
if required the grinding-wheel motor can be 
coupled to the } h.p. motor of the dust collector 
and one starter used for both motors. With 
this arrangement the dust collector is auto- 
matically put into operation when the grinding- 
wheel motor is switched on. 

Large panels on the front of the unit can be 
removed to give free access to the dust recep- 
tacle and to the filter-shaker mechanism. A 
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water trough is incorporated for tool-cooling 
purposes. 
We are informed by the makers that in 





Dust COLLECTING UNIT 


tests with special equipment on a machine 
grinding cast iron and hardened steel a dust 
retention efficiency in excess of 99 per cent was 
shown by the filtering unit. 


A Mobile Vacuum Cleaner 


WE reproduce a photograph of a new mobile 
industrial vacuum cleaner which has been 
specially designed by the British Vacuum 
Cleaner and Engineering Company, Ltd., of 
Leatherhead, Surrey, for cleaning railway 
coaches. : 

The cleaner is mounted on a rigid steel trolley 
carried in front on a single swivelling track 
with a drawbar, and having an elongated track 








MOBILE VACUUM CLEANER FOR RAILWAY CARRIAGES 


on each side. ‘These tracks enable the cleaning 
equipment to be pulled over rails up to 9in 
high with relative ease, and to be hauled over 
rough ground. 

The exhauster is driven through vee belt by 
& 1} h.p. electric motor set in the trolley frame 
between the two rear tracks. Enclosed within 
the cast aluminium housing of the multi-stage, 
high-pressure exhauster are six mild steel 
impellers mounted on a shaft running in ball 
bearings. ‘Two cleaning hose connections are 
provided on the top of the exhauster, and the 
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equipment is designed to work with two 30ft 
lengths of 14in bore reinforced hose. 

The filter is of the inverted bag type and 
incorporates a bag-shaking device. Beneath the 
filter a removehle 5%-gellon capacity dust 
bucket is secured by quick-release cams. 

On one side of a removable metal casing 
enclosing the power units is fitted the starting 
switch and combined isolator. A length of 
cable extending from the switch box is used to 
couple the cleaner to the electric supply mains. 

We are informed that twenty-five of these 
cleaners have been ordered by the Eesstern 
Region of British Railways to supplement the 
fixed cleaning installations at carriage depots. 


a een 


Electrification of a Bakery 


WHEN fully equipped, the St. Helens Co- 
operative Society will have one of the largest 
all-electric bakeries in the British Isles. Al- 
though some time must elapse before the 
whole installation is completed, and full par- 
ticulars made available, it is possible to give 
the following details of the plant. 

Initially, the installation will comprise two 
50ft travelling ovens, two double-deck draw- 
plate ovens, an electrode steam boiler and 
storage water heaters of varying capacities. 
At a later date it is proposed to instal further 
drawplate ovens and a brick-built Vienna 
oven. 

The two travelling ovens are already in- 
stalled and the one illustrated herewith has 
been in constant operation for several months. 
They are of the straight-through travelling 
soleplate type. Each oven measures internally 
50ft long by 8ft 3in wide, has a total electrical 
loading of 450kW, and has a maximum capacity 
of 1200 loaves per hour. Specially designed 
heating elements, adequately protected, are 
fitted throughout the length of the baking 
chamber above and below the travelling sole- 
plate. 

To ensure the correct temperature and at the 
same time provide the required temperature 
variation, the oven is divided into four sections, 
in each of which the top and bottom elements 
are separately controlled automatically. Mer- 
cury-in-steel indicating and automatic con- 
trollers, which have rigid bulb stems extending 


50 FT 


centrally into each section of the baking cham- 
ber, provide the means of setting the tempera- 
ture which is required to be maintained in 
each section, and this in turn ensures the 
correct temperature sequence throughout the 
length of the oven. The controllers are pre- 
set by hand for the temperature required and 
operate through relays and air-break pattern 
contactors, which are mounted in enclosed 
cubicles (as_ illustrated), above the oven, 
together with the necessary overload releases. 
The main supply to each oven is taken from 
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the substation through main and subsidiary 
controls to a triple-pole, non-drawout pattern, 
oil circuit breaker, which provides the master 
control for each oven. Each circuit breaker 
has a rupturing capacity of 25,000kKVA at 
440V. 

Steam supply to the oven and the auto- 
matic provers is provided by @ fully automatic 
electrode steam boiler, which has a connected 
maximum loading of 70kW. The hot water 
storage heaters referred to comprise six 
units, one 300-gallon, one 200-gallon, two 50- 
gallon, and two 30-gallon, all of the pressure 
type. These have a total connected load of 
99kW, and provide hot water for dough- 
mixing, tray-washing, and other general require- 
ments. A number of electric unit heaters are 
also to be installed for maintaining the required 
temperature in the dough-room and flour 
store. These will have a total loading of 50kW, 
while the proposed installation of further 
drawplate ovens and the Vienna oven will 
provide an additional connected load of 
290kW. 

To ensure that the best results may be 
obtained from the improved production faci- 
lities and better working conditions, an up- 
to-date lighting system is being installed. The 
contract for the entire electrification scheme is 
in the hands of the General Electric Company, 
Ltd., Magnet House, Kingsway, London, 
W.C.2. 


— —@—_—_—— 


British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 


MEDIA FOR BIOLOGICAL PERCOLATING 
FILTERS 

B.S. 1438: 1948. This standard prescribes the 
requirements for media used in biological percolat- 
ing filters for treatment of sewage, water, and 
certain trade waste waters. The function of the 
medium in a percolating filter is to provide an 
extended surface to serve as @ support for the 
organisms, including bacteria and fungi, which 
bring about the purification of polluted liquids 
supplied to the filter. Many different materials 
have been used satisfactorily as filter media, 
including coke, clinker, gravel, crushed stone, 
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and slag. ‘Experience has shown that the most 
important factors governing the suitability of 
medium for use in a percolating filter are durability, 
uniformity of size, shape of the pieces of medium, 
cleanness, nature of surface, chemical inertness, 
and mechanical properties. The specification makes 
provision for assessing these qualities and provides 
methods of sampling, of analysis and of testing. 
At present there is a lack of quantitative data on 
some of these factors and it is not yet possible to 
lay down rigid requirements for all of them. Fur- 
ther experience in the field may make it desirable 
to amplify the present standard at a later date. 
Price 2s. 6d. 
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Control of Production* 
By 8S. W. LISTER, M.A., B.Sc. (Eng.), A.M.I. Mech. E.} 


INTRODUCTION 


ORGANISATION in an engineering works has 
the following objectives in view :—(1) to have 
material of the right kind available when 
required, and (2) to process it to the required 
standard of finish in such a way that costs of 
production are economic and delivery promises 
are maintained. - The problem is one of stores 
control followed by control of manufacturing 
operations. Material must be purchased before 
it is needed, inspected on receipt, stored in a 
safe place, and be readily accessible. 

Cgntrol of manufacturing is a more complex 
problem, and it is here that the most significant 
changes have occurred. Manufacture must be 
so organised that idle or wasted time forms only 
a small proportion of the working day. 

In most large firms to-day planning has 
assumed great importance. The more accurate 
it becomes the smoother is the flow of parts 

_ through the works and the more steady and 
continuous is production. But accurate plan- 
ning is a refined technique requiring great 
experience of manufacturing methods and a 
vast accumulation of data. It also needs to 
operate under a precise and carefully thought 
out mode of procedure, and requires the help 
of time study methods and a good bonus 
system. 

[The author then dealt in some detail with 
works administration, the apporcioning of 
material and stores control, planning, time and 
motion study, and the payment of bonus, &c.] 


PRODUCTION CONTROL PROCEDURE 


Under full production control, procedure is 
briefly as follows :— 

When an order is received, the first job is to 
make out a works order. This states the type 
of machine and gives general information about 
it and also specification numbers.. One copy 
goes to the drawing-office and one to the 
planning department. 

As there may be several different assemblies 
involved, the planning department makes out 
manufacturing orders for each of the assemblies. 
A general survey is also made of the manufac- 
turing capacity likely to be available, bearing 
in mind the delivery promises that have been 
made. Assemblies which will require the 
longest time to make will have to be started 
first, whilst other assemblies may require 
material which can only be bought on long 
delivery dates. 

To correlate this information it is usual to 
prepare a master schedule, which gives a general 
picture of the way the whole job is to be tackled. 
Approximate dates are given for the starting 
and completion of various assemblies and parts, 
and a rough estimate made of the time when 
erection should begin. 

The next step is with the drawing-oftice, 
who prepare sets of detail and general arrange- 
ment drawings, and draw up a complete speci- 
fication or bill of material containing a list of 
all parts with drawing numbers and other 
relevant information. A copy of this bill of 
material is sent to the planring department. 

The planning department now examines each 
item and submits it to the following cycle of 
operations :— 

(1) Decides whether it can or cannot be 
made in the works, and advises the drawing- 
office and buying department of those items 
which cannot be made. 

(2) Prepares a route sheet, bearing in 
mind the amount and incidence of work already 
in the factory. On the route sheet all the 
operations are listed in consecutive order, and 
against each operation is the department, or 
sometimes the actual machine, which is to 
perform that operation. 

(3) Decides what jigs, tools or fixtures are 
required for each of these operations, and 
advises jig and tool drawing-office of the 
approximate dates when these will be wanted. 

(4) Works out quantity and type of material 
required, and finds out from stores ledger clerk 





* Excerpts, 


Institution of Mechanical Engineers, 
December 3, 1948. 
{ General Manager, Lister Brothers, Ltd., Woolwich. 


‘the movement of parts in the works. 


THE ENGINEER 


whether or not this is available. If it is, the 
ledger clerk reserves it by apportioning it to 
the order; if not, he instructs the buying 
department to put it on order and then advises 
planning of the delivery date, 

(5) Writes out : 

(a) Operation orders. 

(6) Orders for the issue of jigs and tools. 

(ec) Orders for the issue of material from the 
stores. 

(2) Instructions to the inspector. 

(e) Orders to move the part from one machine 
to the next. 

-(6) The orders included under (5) are all 
specific manufacturing instructions relating to 
consecutive operations on one particular part. 
They may not, of course, be written out as so 
many orders by the planning department, but 
decisions respecting each of them must be 
taken in the planning department, and the 
information conveyed to the works in one form 
or another. What they really represent is the 
detailed journey which each part must make 
between the time when it starts out as raw 
material and the time when it appears in the 
store as a finished product. The instruction 
must go to the works in a manner which can be 
readily understood, and which can be easily 
recorded by the planning department. 

(7) The rate-fixing department now deter- 
mines the time required for each operation, 
and provides a bonus or time card. If operation 
sheets or instruction cards are used, it is now 
that they are issued. 

(8) All these documents now pass to that 
section of planning which is responsible for 
loading work to the machines and controlling 
It is 
assumed that loading is done in great detail, 
and each operation is loaded on to the particular 
machine which is considered most suitable. 
In this department there will be a planning 
board, or some equivalent, containing the name 
and identification number of each machine in 
the works, and under each name there will be 
a file in which details of the work waiting to 
be done on that machine can be placed. Allocat- 
ing the work to these machines is a complicated 
and exacting task; many hundreds, or even 
thousands, of components, belonging perhaps 
to a number of quite different assemblies, have 
to be considered more or less simultaneously. 
The time each one will take to process has to 
be weighed against the machine and man-hours 
available in the works. The order in which the 
parts will be manufactured has to be such as to 
keep the machines economically employed, and 
yet ensure that the right parts arrive at the 
fitting benches at the right time, and thus 
enable assemblies to be completed by delivery 
dates already planned. 

Once this detailed programme has been 
arranged, particulars of it are sent to the works, 
and each machine will have its file containing 
documents which exactly correspond to the 
arrangement laid out on the planning board. 
Here they are under the control of the progress 
department, whose duty it is to carry out the 
plan already prepared. 

Each machine will normally have a number 
of jobs assigned to it, and the papers covering 
each of these jobs will be placed) one behind 
another in the right order. When any particular 
job reaches the front of the pocket it means 
that that operation is the next one due to be 
done. The progress clerk proceeds as follows :— 

He issues the order for material and gets a 
labourer to draw the material and place it 
beside the machine. 

He then issues the order for jigs and tools, 
and again the labourer draws these from the 
tool store and places them beside the machine. 

He next issues the operation order, which is 
the instruction to the worker to get the job 
under way, and if there is a time card in use he 
stamps this with the time of starting. When the 
job is finished he again stamps the time card 
and sends it, together with the operation order 
and drawing, to the planning department. 

He then issues the order instructing the 
labourer to move the part to the next machine 
ready for its next operation. 

The planning department, on receipt of an 
operation order and time card from progress, 
note on the route sheet, and again on the plan- 
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ning board, that the operation is finished, 
They then determine the bonus which the worker 
has earned, and pass the time card to the costing 
department. 

This is the cycle of operations for a many. 
facturing plant which is fully planned and con. 
trolled. Only the lines of procedure are laid 
down here, and it is not suggested that thiis js 
a ready-made system or éven a workable one, 
These are the broad principles to have in mind 
when organising the smooth and orderly flow 
of parts, the foundation on which to build an 
efficient system of control. 


REQUIREMENTS OF PRODUCTION CONTROL 
Drawings.—Drawings that are carefully made 


- and checked are normally available in every 


engineering works. They should be dimen. 
sioned in such a way that no addition or sub. 
traction is necessary by workers to find any 
particular size. Wherever possible, limits 
should be stated. Drawings of parts should be 
identified with a reference number for filing 
purposes. They should also have a reference 
number which enables (a) the specification 
sheet which includes that drawing, and (b) the 
general arrangement drawing to which the part 
belongs, both to be found readily. 

Careful filmg of drawings in a special store is 
a most important consideration; endless 
valuable time can be wasted if a drawing is 
not readily to hand when wanted. 

Stores Records.—A continuous record is 
required of the raw material, castings, and 
finished parts which are in stock at any time. 

Data on Machining.—This comprises data 
on cutting tools, with feeds, speeds and depths 
of cuts on various metals, bearing in mind the 
quality of finish and accuracy required. Here 
previous experience will provide most of the 
information required. In the case of many 
operations, such as automatic machining, gear 
cutting, and some classes of milling, cutting 
data can be very exact, and of great value in 
planning, but with non-repetition work, such 
as is handled in centre lathes, the information 
may not be as useful. Here much of the opera- 
tion time is spent on setting up, and cutting 
speeds may be governed by the rigidity of the 
part being machined, which is often an unknown 
factor until the work gets under way. 

Records of Previous Production Times.—This 
information is automatically collected under 
the production control system already outlined. 
It is important to record the information in the 
planning department in a manner which makes 
it readily accessible when wanted. It is also 
important to record the time of each individual 
operation, and not just the total time of the 
whole process, as the latter information is of 
limited value only. 

Instructions to Workers.—In mass production 
works an instruction card or operation sheet, 
giving the cycle of operations, the method of 
tooling, the times allowed for each operation, 
and other relevant information, is issued to the 
worker. 

Records of Tools.—Tools, jigs and gauges 
have to be stored under a system which enables 
them to be immediately obtainable when 
wanted. Each time a tool is returned to store 
it must be inspected.and reground, or repaired, 
if necessary. The tool inspector must issue 
the order for repair, and must at the same time 
advise the planning department that such and 
such a tool is under repair, and will be ready by 
a certain date. Should the tool require to be 
modified for any reason, the planning depart- 
ment will advise the tool inspector accordingly. 

Special tools required for any job are usually 
recorded in the planning department on a master 
schedule, which gives all the relevant informa- 
tion relating to the manufacture of each 
individual part. Sometimes an instruction 
card is issued to the worker at the same time 
as the operation and time cards. The instruc- 
tion card gives exact information as to how the 
job is to be done, together with tools to be 
used, and the exact time to be taken over each 
part of the operation. 

Progress Reports.—Progress of work is auto- 
matically collected from the route cards and 
operation orders, but where a machine has 
many parts and is made on job production 
lines, a master schedule giving all parts, and 
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to which information is posted from the cards, 


js useful. This information will normally be 
accumulated by the progress department, who 
will be aware of changes which have had to be 
made in the programme as originally planned. 

Progress Follow Up,—Nothing ever goes 
exactly according to plan, and smooth working 
in the shop will depend very largely on the speed 
and accuracy of the progress department in 
revising schedules in the light of manufacturing 
needs. 

Bonus or Piece-Work.—The need for financial 
incentive is now recognised by all industrialists. 
Not only is it useful in keeping costs down, but 
it is also invaluable to the planning department 
in working out details of production and giving 
delivery promises. 

Tool Inspection.—This is done by a tool 
inspector, whose normal work is to test tools 
as they are returned to store, and have them 
repaired if necessary. He will also have the 
assistance of the foremen, whose reports on the 
behaviour of tools under working conditions 
are of vital importance. 


PRopUCTION CONTROL IN PRACTICE 


The principles of a comprehensive plan of 
production control have been stated here. The 
details will have to be worked out to suit 
individual cases. 

In many firms the actual loading of work 
to the machines will be done by foremen with 
the help of chasers, and not worked out in 
detail by the planning department. 

Some firms will not have the use of a time 
study department, and the fixing of standard 
times will be a more difficult proposition. This 
will have to be done by a mixture of experience 
and intelligent guesswork, and times will often 
have to be modified after the work has got 
under way. 

In jobbing firms as opposed to firms on 
repetition work, rigid production control is 
much more difficult. Exact tooling methods 
will not be worked out in detail beforehand. 
Much will often be left for improvisation by the 
foreman. Exact task times cannot be decided, 
and tools cannot be got ready before the job is 
started. 

In some works erection is carried out in a 
jobbing manner, particularly where the machines 
being built are not suitable for fine limit work. 
Parts will be offered up for marking out and 
then taken to the machining shop to be drilled 
or machined. Exact loading of work to the 
machines which have to do this work is not 
possible, and incentive payment and even 
progress control is difficult. 

Time study procedure varies on different 
sorts of work. In some cases each job will be 
given a time study before the task time is set. 
In other cases it is possible to compile charts 
giving standard time elements covering a whole 
range of similar parts. From these charts 
task times can be built up with great accuracy, 
and there is no need for separate time study 
after the work is started. 

Synchronising the many hundreds of parts 
required in an assembly is a difficult proposition ; 
it is safer to accumulate them in a store and 
issue them when needed. If @ job is wanted 
urgently this may not be possible, neither is it 
possible if fitters are actually waiting for work. 
This should be taken into consideration in 
planning, and those parts requiring the most 
operations should be released for process first. 

Any system must be flexible enough to take 
care of the unexpected. Planning may be 
correct to the last detail, but a bad casting, a 
hard piece of steel, or a breakdown may throw 
the whole plan out of sequence. 

In highly specialised mass production such 
as the motor-car industry, production control 
will be rigid and comprehensive, and machine 
loading and works programmes will be worked 
out in’great detail. Here the great productivity 
of special plant makes it worth while to have an 
elaborate organisation just to ensure that 
machines are kept fully and continuously 
employed. 

Usually the demand for spares in any busi- 
ness is fairly steady, and these requirements 
are allowed for in planning, but occasionally 
there is an excessive run on & particular part, 
and then planning has to be revised quite 
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suddenly ; otherwise assembly of new machines 
might be held up for lack of a few essential parts. 

Those industries which can forecast their 
manufaeturing requirements for a whole season 
in advance benefit in their planning depart- 
ment. Quantities of parts for the whole output 
can be worked out and broken down into batches 
of suitable size for economic production. These 
can be laid out on a master schedule to suit the 
assemblies which are to be built, and dates can 
be assigned for issuing operation orders. Once 
a month these operation orders can be issued, 
and will accumulate in the right amounts 
and at the right time for assembly, with a 
minimum of chasing and worry to the progress 
department. 

Planning is easiest in a plant well stocked 
with orders, and most difficult when the order 
book is thin. The latter condition usually 
comes at a time when trading is most competi- 
tive and the booking of an order will often turn 
on the delivery that can be offered. Planning 
will be on a short-term basis, and the object will 
be to keep sub-assemblies of all descriptions 
in stock, so that a complete machine can be 
built in the minimum time. 

Production control has these objectives in 
view : 

To avoid operators wasting time by having 
to wait for material, parts, tools, &c. 

To make the use of an incentive wage plan 
a practicable proposition. 

To ensure the maintenance of delivery 
promises. 

The advantages thus gained are manifest. 
They tend to cheapen production costs, and 
help to ensure the satisfaction of customers. 

Against the economies obtained must be 
placed the cost of working the system ; other- 
wise the law of diminishing returns may apply. 
This will be the influencing factor in every 
firm when deciding the refinement to which 
production control procedure is to be carried. 


Continental Engineering News 


Reconstruction of Rhine and Moselle Bridges 
(Germany) 

According to a paper by Monsieur 
Fauconnier, Director of Public Works in the 
French Zone, Germany, published in the 
Annales de V Institut du Batiment et des Travaux 
Publics, about 1500 bridges with a total 
damaged length of some 130,000ft, were de- 
stroyed or damaged in the French Zone. 
Reconstruction was carried out in such a way 
as to achieve the greatest possible saving of 
materials and to restore the traffic in the 
minimum time by the use of semi-permanent 
bridges, as well as of standard bays. Unusual 
solutions were found to the problem of span- 
ning the Rhine and the Moselle. The recon- 
struction of the road-and-railway bridge over 
the Rhine at Maxau deserves a special mention. 
Before the war, the Rhine was crossed at 
Maxau by two bridges, placed side by side, 
one for a single-track railway and the other 
for highway traffic. These steel structures, 
of the lattice-girder type, were 984ft long and 
consisted of two spans, 590ft and 394ft long. 
The bridges were destroyed and fell into the 
water, forming an obstruction, in which the 
Royal Engineers, by explosives, cut an open- 
ing for navigation ; 

For the reconstruction of the Maxau bridge, 
there were used ten standard spans, five for the 
highway bridge and five for the railway bridge. 
These standard lattice-truss spans, each nearly 
197ft long and 26ft high, were erected on the 
cantilever principle. 

For temporary railway bridges two types of 
standard span were employed on a large scale : 
the R.E. type, designed by the Dortmunder 
Union, and the §8.K.R.6 (Schaper-Krupp- 
Reichsbahn), designed by the Stahlbau-Rhein- 
hausen company. The R.E. sections are of 
lattice construction, lozenge-shaped. They are 
generally erected by means of 15-ton derricks 
at a speed of 1 metre per hour. Bridges of the 
8.K.R. type are lattice trusses, “N.K.”’ or 
double ‘“K”-shaped. When high tensile 
steel St.52 is used as structural material, 
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8.K.R. sections may be used for spans up to 
197ft and even 235ft, if chords are suitably 
strengthened. 


A Thirty-Year Hydrological Plan in 
Hungary 


According to the Hydrological Review, 
Budapest, a thirty-year hydrological plan was 
recently prepared in Hungary by the authorities 
concerned. The scheme includes the following 
items :— 

Regulation of the navigable rivers Danube, 
Mura, Tisza and Maros. 

Regulation of small rivers. 

Construction of a waterway between the 
River Tisza and the Danube, as well as various 
other canals. 

Extension of wharves along the Danube ; 
establishment of a trade port at Uipest ; 
development of the ports of Gyér, Harassziget, 
Ercsi, Solt; and construction of wharves at 
Csongrad, Szentes and Tiszafiired on the 
Tisza River. 

Defence works against floods. 

Hydraulic works in order to raise the output 
of electric energy up to 575,000,000kWh 
annually ; the scheme provides for the con- 
struction of four dams on the Tisza river at 
Tiszalék, Tiszafiired, Szolnok and Szeged, 
with an overall output of 150,000,000kWh. 
As regards the Danube, hydro-electric works to 
be erected will ensure a supply of 375,000,000 
kWh annually. Rivers of minor importance 
will supply the remainder (50,000,000kWh). 

Irrigation works covering some 370,000 
acres. 

Drainage and improvement of the soil to 
increase fertility. 

Drinking water supply. At present the needs 
of nearly 80 per cent of the population are 
covered by wells, although chemical analysis 
has proved that water in three-quarters of these 
wells is polluted. The plan provides for drink- 
ing water distribution in some 2000 villages. 


Activity of the Port of Ghent (Belgium) 


In 1947 a total of 1106 ships, aggre- 
gating 1,618,198 tons, including 343 British 
ships of 316,666 tons, entered the port of Ghent, 
as com with 731. ships, representing 
860,814 tons, in 1946, an increase of 88 per cent. 
The total traffic handled by the port in 1947, 
however, was only 83 per cent of the 1938 
figure and 55 per cent of 1930, which was the 
peak year. In 1947 a total of 4,040,503 metric 
tons were handled through the port, comprising 
2,819,979 tons imported and 1,220,524 tons 
exported, and giving a figure of 2-30 metric 
tons imported for each ton exported. In view 
of existing conditions throughout the Conti- 
nent, this figure may perhaps be considered 
normal for an industrial harbour. The main 
factor delaying the restoration of normal and 
modern efficiency to the port of Ghent and 
consequent development of the surrounding 
district is the completion of a new lock at 
Terneuzen. 

The carrying out of this work is included 
in the Belgian Industrial Ten-Year Plan, to be 
completed during 1948-1957. The new Ter- 
neuzen lock will be 984ft long, 115ft wide, and 
39}ft deep. In addition to the construction 
of this new lock, there are plans for widening 
the Ghent-Terneuzen canal to 656ft in Belgian 
territory and to 475ft in Dutch territory ; 
for straightening the canal, east of Zelzaete 
and Sas-of-Ghent ; substitution of electrically 
driven ferries for existing bridges; com- 
pletion of the Alderman Siffer dock; excava- 
tion of a second dock, 8800ft long; and for 
industrialisation of the right bank of the canal 
on Belgian territory. 

— 


Courses IN RuspBER TECHNOLOGY.—Courses in 
rubber technology have been started by the Liver- 
pool Education Committee. The first covers @ 
year’s work of the three-years’ course for the 
Licentiate Examination of the Institution of the 
Rubber Industry, and is for students over sixteen, 
who have reached a standard in science and mathe- 
matics equivalent to that of the School Certificate. 
In addition, there are two elementary courses, 
covering instruction in the raw materials, processes, 
and methods of testing used in the rubber industry. 
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Industrial and Labour Notes 


Iron and Steel Production 


The British steel industry estab- 
lished yet another production record during 
November, the weekly average output of ingots 
and castings being 303,000 tons, which repre- 
sented an annual production rate of 15,756,000 
tons. In October, production was running at 
an annual rate of 15,455,000 tons, and in 
November, 1947, the annual rate was 14,174,000 
tons. Pig iron production also showed a fur- 
ther increase last month, the weekly average 
output being 185,300 tons, representing an 
annual rate of 9,636,000 tons, compared with 
a rate of 9,525,000 tons in the preceding month. 

In announcing these figures, the British 
Iron and Steel Federation comments that 
to have exceeded an average weekly output 
of 300,000 tons is an important landmark 
in the steel industry’s expansion. The higher 
‘outputs in recent months have undoubtedly 
been helped by a further increase in pig iron 
production and a high rate of scrap delivery. 
The Federation adds that the good results 
for November are particularly satisfactory 
in view of the seasonal decline which must be 
expected over the Christmas period. 


Colour and Lighting in Factories 

A short course of study of colour and 
lighting in factories and machines was organised 
recently by the Council of Industrial Design 
and the British Colour Council. At the various 
sessions, which were held in the hall of the 
Royal Institute of British Architects in London, 
papers were presented by many experts con- 
cerned with different aspects of industrial 
environment, emphasis being given to the need 
for efficient and congenial surroundings in 
factories, and to the conclusion that their 
provision should be directed by a team con- 
sisting of designers, scientists and technologists. 

At the outset of the conference, Mr. M. 
Hartland Thomas, chief industrial officer to 
the Council of Industrial Design, explained 
that his Council’s work in connection with the 
design of products, including machine tools, 
had led inevitably to an interest in the design 
of factories and factory interiors. The design 
of the factory environment was bound up with 
the design of the goods being produced, since 
design policy ran through the whole factory 
and its products. Many manufacturers, Mr. 
Thomas said, had approached both the Council 
of Industrial Design and the British Colour 
Council for assistance in the matter, and it 
had been found that there was little co-ordi- 
nation between the many specialists con- 
cerned. 

The intention of the study course was to 
break down the watertight compartments 
in which specialised work and research have 
hitherto tended to be done, and to relate the 
various lines of approach. It is hoped that as 


well as providing the means of effecting such* 


a liaison, the conference may have laid the 
foundations of a concerted advance towards 
the rapid development and general acceptance 
of a highly specialised and necessary contem- 
porary technique. 


The National Coal Board’s Quarterly 
Statement 

The National Coal Board issued at 

the beginning of this week its statement of 

costs, proceeds and profits for the third quarter 

of 1948. It shows that there was an estimated 

deficit of £372,943, which is explained by the 

fact that the profit for the quarter of £3,477,057 

was not sufficient to cover the sum of £3,850,000 

payable as interest and interim income to the 
Minister of Fuel and Power. 

The statement records that the saleable 
tonnage of coal obtained from the National 
Coal Board’s mines during the quarter amounted 
to 45,834,404 tons, of which amount 42,176,589 
tons were disposed of commercially. Total 
production costs amounted to £105,847,172, 
or 46s. 2-2d. per ton saleable. Wages, which 
included holiday pay and allowances in kind, 


took up £69,415,364, or 30s. 3-5d. per ton 
saleable, and roof supports, general stores and 
repairs accounted for £15,440,855. The pro- 
ceeds from the Board’s sales during the quarter 
totalled £109,264,229. The average weekly 
earnings of underground workers during the 
quarter were £7 18s. 5d. in cash, the value of 
allowances in kind being estimated at 6s. 4d., 
making a total of £8 4s. 9d. The average 
weekly earnings of all colliery workers were 
£7 10s. 7d., to which 6s 2d. has been added 
as the value of allowances in kind, making a 
total of £7 16s. 9d. 

In presenting these figures, the National 
Coal Board says that the reduction in the 
estimated profits of ancillaries from £500,000 
in the second quarter of this year to £150,000 
in the third quarter is accounted for mainly 
by the effect of holidays, by payments of arrears 
of retrospective wage increases to coke oven 
workers, and by heavy costs of repairs to work- 
men’s houses. 

Productivity in the Engineering Industry 
At the end of last week, the general 
council of the Trades Union Congress announced 
its decision to invite representatives of the 
engineering section of the Confederation of 
Shipbuilding and Engineering Unions and the 
general secretaries of the unions concerned to 
a conference at the earliest convenient date. 

The intention, it is stated, is to discuss, in 
a more intimate way than was possible at the 
recent national conference, steps which might 
be taken by the engineering unions to inform 
their members more fully of existing economic 
circumstances and plans; to consider what 
steps are practicable to evolve some training 
for shop stewards, and to accelerate the for- 
mation of joint production committees, as 
well as. to suggest means for improving the 
quality of service which some of those com- 
mittees are at present rendering. It is also 
proposed that the conference should discuss 
industrial ‘‘ bottlenecks’? and shortages, and 
restrictive trade union and managerial practices. 

This conference, the T.U.C. says, is the first 
of a series which it is proposed should take 
place between representatives of its general 
council and the unions concerned in the manu- 
facturing industries. In addition, the general 
council has recently circularised all the orga- 
nisations associated with the T.U.C., suggest- 
ing that they should affiliate to the British 
Institute of Management in order to parti- 
cipate in the work of the Institute, and to receive 
its services. 

Control of Engagement 

Following consultation with the 
National Joint Advisory Council, the Minister 
of Labour has decided to extend the operation 
of the Control of Engagement Order, 1947, 
from January 1, 1949—when it would have 
expired—to January 1, 1950. This extension 
is effected by the Control of Engagement 
(Amendment) Order, 1948, which was made on 
December Ist, and which comes into operation 
on December 15th. 

The Control of Engagement Orders require 
engagements for employment to be made, 
with certain exceptions, through local offices 
of the Ministry of Labour or through approved 
employment agencies. 


The Supervisor’s Point of View 

At a recent meeting in London of the 
National Institute of Industrial Psychology, 
three short papers were presented dealing 
with the “Supervisor’s Point of View.” All 
of them emphasised the importance of every 
individual knowing the why and wherefore 
of his particular job in relation to the organi- 

sation as a whole, for which he was working. 
One of the papers, contributed by Mr. 
Nye, of S. Smith and Sons (England), Ltd., 
stressed the view that whenever a new policy 
was formulated, wise and enlightened manage- 
ments would call together the heads of depart- 


ments, or in a small organisation, the foremen, 
and would tell them what they were going to 
do, why they wanted it done, and how they 
wanted it done. Following that, the foreman 
who was properly trained and recognised hig 
responsibility, both to his management and 
to the men under him, would pass the infor. 
mation on to the section-leaders or charge. 
hands when detailing the work out. Thus, 
Mr. Nye claimed, every man on the bench or 
machine could have intimate knowledge of 
what he was doing and why he was doing it. 
The foreman, Mr. Nye said, through proper 
direction from his manager, became a leader 
—a man whose abilities enabled him to orga. 
nise and direct—instead of being simply a 
‘man with a big stick.” 


Changes in Wage Rates 

Changes in rates of wages in the 
United Kingdom, which were reported to the 
Ministry of Labour as taking effect during the 
month of October, resulted in an aggregate 
increase of approximately £496,000 a week in 
the wages of 2,150,000 workpeople, and in a 
decrease of about £15,000 a week in the wages 
of 110,000 workpeople. 

The principal increase reported in October 
was that which was made in the engineering 
industries as a result of the agreement reached 
at the end of September. By this agreement, 
the national bonus paid to men was increased 
by 5s. a week, with proportionate increases 
for apprentices, youths and boys, and for women 
engaged on work normally done by men. Other 
women engaged in the engineering industries 
received an increase in bonus of 4s. a week, 
with proportionate increases for girls. In 
addition, the basic weekly rates of skilled crafts- 
men, which in any district were below 66s., 
and of unskilled men, which in any district 
were below 5ls., were raised to those amounts. 
In the shipbuilding and ship-repairing industry 
there was an increase in bonus of 5s. a week 
for men, with consequential increases for other 
workers. The decreases during October 
occurred in those industries where there are 
arrangements by which wages fluctuate in 
accordance with movements in the index of 


retail prices. Details of ali the changes are 
given in the Ministry of Labour Gazette, which 
states that in the ten months, January to 
October, 1948, the changes which have been 
made in wage rates have resulted in an aggre- 
gate weekly increase of £1,724,000 for 7,084,000 


workpeople. At the end of October, the 
index figure of rates of wages of all workers 
was 107, a figure which is based on 1947= 100. 

For the first time in several months, no 
changes in hours of labour were reported to 
the Ministry as having come into effect in 
October. 


Trade Union Membership 

Statistics relating to the membership 
of trade unions in the United Kingdom in 
1947 have been published recently. They 
show that at the end of last year the total 
membership, including members of overseas 
branches, was 9,114,000, which indicates a 
3-9 per cent increase compared with the end of 
1946. The total number of unions known to 
have been in existence at the end of 1947 was 
730, including twenty-four unions having their 
headquarters in Northern Ireland. During the 
year, thirteen unions, which had an aggregate 
membership of 2000 at the end of 1946, were 
dissolved, and twenty-three unions, which 
had an. aggregate membership of 450,000, 
ceased to exist as separate organisations in 
consequence of amalgamations with other 
unions. During 1947 nine new unions were 
formed, with an egate membership of 
approximately 416,000. The group of unions 
classified by the Ministry of Labour as ‘‘ Road, 
Dock, &c., Transport and General Labour,” 
which had 2,203,080 members, was the largest, 
while the ‘‘ Metals, Machines, Conveyances, &c.,”’ 
group, with .1,636,540 members, came second. 
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Dec. 10, 1948 


French Engineering News 
(From our French Correspondent) 


An alternator stator weighing 100 tons has 
arrived at Comines from Belfort on a forty- 
eight-wheel trailer, drawn by two tractors. 
It is being installed in the new Comines elec- 
tric plant, which will comprise four modern 
turbo-alternators. In the earlier Comines plant 
750 grams of coal were required to produce 
1kW, but in the new plant only 500 grams are 
expected to be used for each unit generated. 


* * * 


The §.N.C.F. has now equipped twelve 
“ 230K ” locomotives to haul trains running 
on rubber tyres between Paris and Strasbourg. 
Among modifications made are equipment for 
burning fuel oil, modification in distribution 
to cylinders, and improvement in the greasing 
system, and the fitting of electric lighting. 
The tenders have been modified to take 10,500 
litres of fuel oil. The trains weigh a total of 
310 tons and run at a maximum speed of 120km 
per hour. The Paris-Strasbourg run (503km) 
takes 5 hours 50 minutes during which 4500 
litres of fuel oil and 40 cubic metres of water 


are consumed. 
* ” * 


French non-ferrous metal production shows 
considerable fluctuation since the beginning 
of the year, mainly due to shortage of foreign 
currency with which to purchase ore. Copper, 
for example, has steadily declined from 1803 
tons in April, 1948, to 1683 tons in May, 
1423 tons in June, 1115 tons in July, and 894 
tons in August. Lead dropped from 6567 
tons in January to 2840 tons in July but 
picked up again to 5888 tons in August. Zinc 
has remained fairly constant, being 5404 tons 
in January, rising to 6605 tons in May, and 
falling to 5423 tons in August. Aluminium 
production alone has risen from 4685 tons in 
January to 9610 tons in July and 8613 tons in 
August. 

* * * 

The Fives Lille Company has just launched 
the Roppenheim railway bridge, over the 
Rhine. The operation involved the installation 
of a 90m span, which, together with its acces- 
sories, weighed 1200 tons. It was completed 
in two days. Among other bridges recently 
constructed by the company are the Eauplet 
viaduct, over the Seine, which has a section 
weighing 1200 tons, and the Manoir bridge, 
also over the Seine. 

* * * 


Improvement and development of washing 
installations in the Nord and Pas-de-Calais 
mines will permit 420,000 tons of coal, which 
without washing would be useless, to be 
recovered each year. Present installations are 
insufficient in capacity and are badly adapted 
to the type of coal handled. Existing plants 
can treat about 5000 tons an hour, while 
installations in pits can deal with 2000 tons 
an hour. Extraction amounts to about 150,000 
tons daily, of which 36,000 tons are hand- 
sorted and 114,000 tons pass through washing 
installations. Within the next ten or twelve 
years, total washing capacity will be raised to 
9500 tons an hour. 

* * 


* 

The miners’ strike has gradually worked 
itself out and miners who started work recently 
have made such efforts that output per man 
in the Nord and Pas de Calais basin has reached 
hitherto unattained levels. This increase in 
output by coalface miners has partly compen- 
sated for the reduced manpower. Lack of 
fuel is still causing concern, particularly in 
the téxtile industry, where conditions are 
precarious, and short time is being worked. 
Stocks have been exhausted in many industries 
and thermal generating plants in the Nord 
department, whose stocks average ten days’ 
supply, have to be supplied as a priority. 
Another complicating factor is that Belgian 
coal imported is less than had been envisaged, 
due to currency deficiencies. Finally, the 
strike of inland waterway workers, which 
continues, will probably have a bad effect on 
the transportation of fuel. 
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Notes and Memoranda 


Rail and Road 


British Ratways, Scorrish Recion.—The 
Railway Executive announces that the maintenance 
and repair of carriages and wagons in the Scottish 
Region, which has hitherto been the responsibility 
of the mechanical and electrical engineer, has now 
been transferred to a new department. This 
—— is known as the Carriage and Wagon 

rtment and is under the charge of Mr. E. A. 

Milne, who has been appointed Carriage and Wagon 
radi Scottish Region. Mr. Milne’s headquar- 
ters are at Cowlairs Works, Glasgow, N 

Nigeria Rarways.—A written reply by the 
Colonial Secretary says ‘that the re-laying of the 
Zania-Kano section of the Nigerian Railways 
with 60 Ib rails has already been begun. About 
90 miles of track are involved, and delivery of 
materials has been promised at a rate which 
should permit the re-laying of 4 miles of track 
a month. The reply also states that thirty-four 
heavy locomotives, fourteen of which were built 
in Canada, have been supplied to the Nigerian 
Railways since January, 1946. In addition, 
fifty-two locomotives of a similar type are now on 
order in this country. 


Air and Water 


THe Last or THE Sarine Liresoats.—The 
last of the sailing lifeboats in the fleet of the Royal 
National Lifeboat Institution has now ended her 
career. She is the “ William Cantrell Ashley,” 
built in 1907, and for the last forty-one years has 
been stationed at New Quay, on the coast of Car- 
diganshire. Her place is to be taken by the “ St. 
Albans,” a boat of the 35ft 6in Liverpool type, 
weighing 8} tons, with two 18 h.p. engines and a 
speed of just over 7 knots. She is a gift to the 
institution from the people of St. Albans, who, in 
1945, raised a special fund to celebrate the silver 
jubilee of the St. Albans Branch of the institution. 

NAVIGATION THROUGH THE AGES.—An exhibition 
depicting navigation through the ages is to be 
opened on December 17th, at the Royal Geo- 
graphical Society’s Rooms, 1, Kensington Gore, 
London, 8.W.7, by H.R.H. The Duke of Edin- 
burgh. It is being arranged by the Institute of 
Navigation and the Royal Geographical Society, 
and will remain open until Jeleery'! Oth. Meetings 
of the Institute of Navigation during the exhibition 
will be held on December 17th, at 4.30 p.m., when 
Sir Robert Watson-Watt, F.R.S., will lecture on 
‘**Radio and Position,” on Monday, December 
20th, at 8.15 p.m., when a lecture on “ The Navi- 
gator’s Story ”’ will be given by Professor E. G. R. 
Taylor and Professor W. M. Smart, and on Monday, 
January 10th, at 5.30 p.m., when three films on 
‘“* Radio Systems ”’ will be shown. 


Miscellanea 
Tue Late Mr. G. Bewi.—We note, with regret, 
the death of Mr. George Bell, managing director 
of the Ironsides Lubricants, Ltd., Liverpool, which 
occurred at his home at .Wallasey, on November 
29th. Mr. Bell, who was seventy years of age, 


was also a director of Graham Firth Steel Products, 
Ltd., Walsall. 


THe Late Mr. A. E. Sprincer.—We have 
learned, with regret, of the death of Mr. A. E. 
Springer, which occurred on November 28th, after 
a short illness. For the last twenty-four years, 
Mr. Springer had been superintendent of general 
outside contracts in the London area for Johnson 
and Phillips, Ltd. He joined the staff of the John- 
son and hillips contract department in 1911. 

ELEcTRIcAL SECTION OF THE BUILDING CENTRE. 
—The new Electrical Section of the Building Centre 
at 9, Conduit Street, London, W.1, was formally 
opened yesterday by Mr. J. Eccles, chairman 
of the council of the Electrical Development Asso- 
ciation. At this electrical exhibition, architects, 
builders and all concerned with housing design 
and domestic installations, will be able to study 
electrical developments and obtain expert infor- 
mation, as in pre-war days. 

Dunston Power Sration.—An ‘unusual impro- 
visation has been carried out by engineers of the 
British Electricity Authority to make good 
of the electricity shortage in North-East Png 
caused by the breakdown of a second 50,000-kW 
turbo-alternator in the Dunston power station. 
There are four 50,000-kW turbo-alternators at 
Dunston all of the same type and manufacture. A 
few weeks ago the alternator of _ No. 3 set broke 
down and was sent away for re Shortly after- 
wards a fault occurred in the "3 set, and on this 
occasion the turbine was affected. The engineers 


therefore transferred the sound alternator of the 
No. 2 set to the sound turbine of the No. 3 set. The 
stator of the alternator moved weighs approximately 
110 tons, and this had to be lifted from its 
bed and shifted along the station to the No. 3 set, 
where the erection problem involved aligning 
the two sections of two separate generating sets. 
In consequence of the breakdowns, the North- 
Eastern Electricity Board have issued a grave 

ing to all electricity consumers in their area 
to effect strict economies in order to avoid serious 
load shedding. The area of the Board extends from 
Berwick in the north to Harrogate, York and 
Scarborough in the south, and covers 5864 square 
miles. 

‘** Brirarn Goss AHEAD ” Exursition.—The last 
of a series of economic exhibitions at Charing Cross 
Underground Station was opened by Lord Latham, 
chairman of London Transport Executive, on 
November 24th. It is entitled “ Britain Goes 
Ahead,”” and its aim is to demonstrate how 
supremacy in industrial and scientific invention 
can support the call for increased productivity. 
In a variety of ways, the exhibition illustrates what 
is being done to put Britain in the forefront of 
industrial and scientific development. 


Fiuorescent LicHTING in “ Hermes IV.’’— 
Illumination in the main saloon of the Handley 
Page ‘‘ Hermes IV ” aircraft is provided by twenty- 
four Mazda 20W “ warm-white ” fluorescent lamps, 
arranged in a continuous row along the ceiling 
centre. The lamp-holders and auxiliary gear are 
mounted on the back of the reflector, which there- 
fore constitutes a cover-plate. Extraction grills 
have been pierced in this cover plate to form part 
of the air-conditioning system. For emergency 
purposes tungsten filament lighting has also been 
ri rated in the circuit. The complete lighting 

tion for this aircraft was designed by the 
British Thomson-Houston Company, Ltd., who also 
supplied the equipment. 

British STEEL FounpEeRs AssociaTion.—On 
Wednesday, December Ist, the British Steel Foun- 
ders Association held a dinner at the May Fair 
Hotel, London. Mr. F. A. Martin, une Chairman of 
the Association, presided. In replying to the Toast 
of “ British Industry,” proposed by Mr. Martin, 
Sir Frederick Bain referred to the introduction of 
the Iron and Steel Bill as a “criminal act.” He 
considered that if the measure went through it 
would be a disaster to this country and every working 
man in the industry. About the work of the Anglo- 
American Council on Productivity he remarked that 
the Americans were surprised to find that labour 
and management in this country were thinking alike 
on so many subjects and were so friendly. They were 
rapidly becoming disillusioned. They had thought 
us decadent but were becoming increasingly 
impressed with the amount that had been done in 
this country since the war. They were convinced 
that the tempo of much here was as high as in 
their own country, the difference lying only in 
the amount of power available per head. Finally, 
Sir Frederick remarked that if we were to maintam 
a high rate of exports we must recover our old 
skill of being the best sellers in the world. Two 
further toasts, ““The Art and Science of Steel 
Founding,” and ‘“‘ Our Guests,” were proposed by 
the Master Cutlers and Mr. T. H. Summerson 
respectively, and Mr. Frank Rowe and Sir John 
Duncanson replied. 





Contracts 


VickERS-ARMSTRONGS, Ltd., announces the receipt 
of an order from the British Tanker Company, Ltd., 
of London, for a 28,000-ton deadweight tanker to 
be constructed at the Barrow-in-Furness ship- 
yard. The vessel will be powered by single-screw, 
double reduction-geared turbines, and will be 
610ft long. It will be constructed with ten sets of 
triple cargo tanks. 

THe NortH British LocoMoTiIvE CoMPANY, 
Ltd., in association with the General Electric 
Company, Ltd., as supplier of the electrical equip- 
ment, has received an order for eight 625 h.p. 
diesel-electric shunting locomotives for the Ceylon 
Government Railway. The locomotives have single 
cabs and are carried on two four-wheel bogies, 
with all motors on axles. Maximum tractive effort 
is 35,000 lb at up to 4 m.p.h. The power unit 
consists of a Paxman “ 12 R.P.H.” turbo-charged 
diesel engine, driving main and auxiliary genera- 
tors. The locomotives are designed principally 
for operating in the Colombo goods yard, but may 
also be required to work on the Kolonnawa branch 
line. They are to be capable of working continu- 
ously for six days without refuelling. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., i 7) 
having notices of meetings inserted in this column, are 
requested to note , in order to make sure of their insertion, 
the necessary information should reach this o, on, or 
before, the morning of the Monday of the preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 

Association of Supervising Electrical Engineers 

To-day, Dec. 10th.—CrEWE Branox : Crewe Arms Hotel, 
Crewe. “ Refrigeration,” E.S8.C. Rump. 7 p.m. 

Mon., Dec. 13th.—S.E. Lonpon Brancs : Fechnical 
College, Lewisham, “ Voltage Control by Means of 
Transformers with On-Load Ratio-Changes,” H. 
Walmsley, 8 p.m. 

Tues., Dec. 14th.—S.W. Lonpon Brancz: Compton 
Hall, Compton Road, Wimbledon, “ Fluorescent 

ighting,”” K. R. Gibbons, 7.30 p.m. 3 
. 15th.—Bristot Brancw: Grand Hotel, 

Bristol, ““ The General Perspective of Electronics To- 

day,” J. Jackson, 7 p.m.—K ent Branow: Royal 

Star Hotel, Maidstone, “Automatic Telephony.” 

R. D. Barber, 7.39 p.m. 

Derby Society of Engineers 

Mon., Dec. 20th.—School of Arts, Green Lane, Derby, 

“ Refrigeration,” H. R. Dewman, 7.15 p.m. 
Diesel Engine Users Association 

Thurs., Dec. 16th.—Caxton Hall, Westminster, 8.W.1, 
“Report on Heavy-Oil Engine Working Costs, 1946- 
47,” 2.30 p.m. 

Illuminating Engineering Society 

Tues., Dec. 14th.—Lighting Service Bureau, 2, Savoy 
Hill, W.C.2, ““The Gas Arc—A New Light Source,” 
J. N. Aldington, 6 p.m. 

Institute of British Foundrymen 

To-day, Dec. 10th.—Lixcotn Section: Tech. College, 
Lincoln. “New Grades of Cast Iron and Their 
Applications,” A. B. Everest, 7.15 p.m.——MIppDLEs- 
BROUGH BrancH: Cleveland Scientific and Technical 
Institute, Corporation Road, Middlesbrough. ‘ Prob- 
lems of Contraction and Distortion in Iron Castings,” 
E. Longden. 7.30 p.m.——W. Wates Sercrion: 
Nevills’ Canteen, Llanelly. “Gates and Risers,” 
Film. 7 p.m. 

Sat., Dec. 1lth.—Brtiston Branon: Grand Hotel, 
Broad Street, Bristol. ‘Light Alloy Founding,” 
E. Raybould. 3 p.m.——E. Mriptanps Branca : 
School of Arts and Crafts, Green Lane, Derby. ‘“‘ Some 
Solved and Unsolved Problems in the Metallurgy of 
Black Heart Malleable,” Dr. Schwartz. 6 p.m. 
LaNCASHIRE BRANCH : Engineers’ Club, Albert Square, 
Manchester. “‘Some Aspects of the Joint Advisory 
Committee Report on Conditions in Ironfoundries,” 
J. W. Gardom. 3 p.m.——NeEwoasTLE BRancz : 
Neville Hall, Westgate Road, Newcastle-upon-Tyne. 
“ Core-Making,” J. Gilbert. 6 p.m.——ScorTisH 
Brancn: Royal Tech. College, & w. “*Man- 
ganese Bronze Propellers,” F. J. Tector. 3 p.m. 

Mon., Dec. 13th.—SHEFFIELD Branco: Royal Victoria 
Hotel, Sheffield. ‘“‘ Nodular Cast Irons—Their Pro- 
duction and Properties,” H. Morrogh and J. W. Grant. 
7.30 p.m. 

Wed., Dec. 15th—Btrwincuam Branox, STUDENTS’ 
Section: British Restaurant, Grosvenor Street, Bir- 
mingham, Debate, 6.30 p.m. 

Fri., Dec. 17th.—Lonpon sie Café Royal, W.1, 
Annual Dinner and Dance, 7 p.m. 

Sat., Dec. 18th.—W. Ripinc or Yorks Branox: Tech. 
College, Bradford, ““Some Aspects of the Joint Advi- 
sory Committee Report on Conditions in Ironfoun- 
dries,” J. W. Gardom, 6.30 p.m. BuRNLEY SEc- 
TIoN: Mechanics Institute, Manchester Road, Burn- 
ley, ‘‘ Some Thoughts on the Laboratory,” D. Fleming, 
6.15 p.m. 

Institute of Marine Engineers 

Tues., Dec. 14th.—85, Minories, E.C.3. ‘“‘ Latest Deve- 
lopments in Reversible Propellers,’ L. C. Burrill. 
5.30 p.m. 

Thurs., Dec. 16th.—Municipal Tech. College, Hull, 
“ Diesel-Engined Trawlers,” A. C. Hardy, 7.30 p.m. 
Institute of Metals 
Mon., Dec. 13th.—Institution of Engineers and Ship- 

builders in Scotland, 39, Elmbank Crescent, Glasgow. 

“The Uses of Non-Ferrous Metals for Aircraft,” 

G. Meikle. 6.30 p.m. 

Thurs., Dec. 16th.—SuHE¥F¥FIELD LocaL Section: Grand 
Hotel, Sheffield, “The Electrometallurgy of Silver,” 
L. B. Hunt, 6.30 p.m. 

Institute of Navigation 

Fri., Dec. \7th.—Royal Geographical Society, 1, Ken- 
sington Gore, 8.W.7, “ io and Position,” Sir 
Robert Watson-Watt, 5 p.m. 

Mon., Dec. 20th.—Royal Geographical Society, 1, Ken- 
sington Gore, 8.W.7, “The Navigator’s Story,” E. 
G. R. Taylor and W. M. Smart, 8.15 p.m. 


Institute of Road Transport Engineers 
Thurs., Dec. 16th.—Royal Society of Arts, John Adam 
Street, W.C.2, “The Development of the Gas Turbine 
for Road Transport,” J. Hodge, 6.30 p.m. 


Institute of Transport 

To-day, Dec. 10th.—NorTHERN Section: Royal Turks 
Head Hotel, Newcastle-upon- e. B: rt 
Education,” J. Lamb. 7 Satie, GRADUATE 
AND StupeEnt Society: Office of the Regional Trans- 

rt Commissioner, Bristol. “ Staff Relationships,” 
G. 8. Rider. 6.15 p.m. 

Tues., Dec. 14th.—Scortish Section: Corporation 
Transport Offices, Glasgow. . “ London Transport,” 
J. G. Shaw Scott. 6 p.m.——YorxksHirRe SEcTIOnN : 
Great Northern Station Hotel, Leeds. ‘“ L.M.R. 
Modernised Traffic Control Organisation,” A. Forester 
Fielding. 6.30 p.m. 


Wed., Dec. 15th.— Western Section: The University, 
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eee, “*A Code for Management,” W. B. D. Brown, 

p.m, 

Thurs., Dec. 16th—BtrMincHaM GRADUATE AND Stv- 
pENt Soorsty: Imperial Hotel, Temple Street, Bir- 
mingham, ‘‘The Trade Union in Relation to Trans- 

rt,” F. E. Bell, 7 p.m.——S.W. Szotion: Oldway 
Mansion, Paignton, Short Papers by J. A. Stevenson, 
G. Frankis, and G. L. Brock, 7 p,m. 

Fri., Dec. 17th—Notr1ncHaM GRADUATE AND STUDENT 
Socrety: City Transport Officer, Nottingham, Open 
Night and Film Display, 7 p.m. 

Institute of Welding 

Wed., Dec. 15th—N. Lonpon Brancu: Tech. College, 

Hy Ham, Open Discussion on Welding Methods, 
-30 p.m, 


Institution of Chemical 
Tues., Dec. 14th.—Geological Society, Burlington House, 
Piccadilly, W.1. ‘‘ Deposits on the External Heating 
Surfaces of Water Tube Boilers,” H. E. ley. 


5.30 p.m. 
Institution of Civil Engineers 

Tues., Dec. 14th.—Great George Street, Westminster, 
8.W.1l. “The ign of Reinforced Concrete Piles, 
with Special Reference to the Reinforcement,” B. F. 
Saurin. 5.30 p.m.——NEWCASTLE-UPON-TYNE AND 
District Association StupENnTs’ Section: N. of 
England Institute of Mining and Mechanical Engineers, 
Westgate Road, Newcastle-upon-Tyne, ‘‘ Design of 
Concrete Mixes,” A. G. Preston, 6.15 p.m. 

Fri., Dec. 17th—Yorxsurre Association: Great 
Northern Station Hotel, Leeds, ‘‘ The Construction of 
a Pre-stressed Reinforced Concrete Bridge,” A. J. A. 
Roseveare, 7 p.m. 

Tues,. Dec. 2lst.—Great Geo 
8.W.1, Inaugural Unwin 
5.30 p.m. 


Institution of Electrical Engineers 
To-day, Dec. 10th.—N.E. StupEnts’ Section: King’s 
College, Newcastle-upon-Tyne. Technical Film Show. 
™. 


7 p. 

Mon., Dec. 13th.—N.E. Centre: Neville Hall, W ) 
Road, Neweastle-upon-Tyne. “The Lightning = 
tection of High-Vo! ission and Distribu- 
tion Systems,” H. M. y. 6.15 p.m.—Lonpon 
Stupents’ Section: Savoy Place, Victoria Embank- 
ment, W.C.2. “The Fundamental Principles of the 
Sale of Electricity to Consumers,” F. Grant. 7 p.m. 

Tues., Dec. 14th.—Rapi1o Szction: Savoy Place, Vic- 
toria Embankment, W.C.2. Discussion on “ V.H.F. 
Mobile Radio-Telephone Services,” oy. D. H. 
Hughes. 5.30 p.m.——N. Miptanp : York- 
shire Electricity Board, 1, Whitehall Road, Leeds, 1. 
“Electrical Aspects of Overhead Travelling Cranes,” 
G. V. Sadler. 6.30 p.m. 

Wed., Dec. 15th.—Soottish CENTRE: Heriot-Watt 
College, Edinburgh, “ Application of Electricity to 
Horticulture,” C. A. Cameron-Brown and E. W. 


e Street, Westminster, 
cture, Oscar Faber, 


Golding, 7 p.m. 

Mon., Dec. 20th—N.E. Centre Rapio anp MEasuRE- 
MENTS GROUP: King’s College, Newcastle-upon-Tyns, 
** Three-Dimensio: Cathode Tube Display,” " 
Parker and P. R. Wallace, 6.15 p.m. 

Tues., Dec. 2\st.—Soottish CENTRE: Royal Tech. 
College, George Street, Glasgow, “The Design of 
Contactors with Re to Their Industrial Applica- 
tion,” Bernard Feltbauer, 7 p.m. 


Institution of Engineering Inspection 
Tues., Dec. 21st——LeEps Branco: Hotel Metropole, 
King’s Street, Leeds, ‘‘ Noise and Vibration in Machi- 
nery,” W. G. Tuplin, 7.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
Tues., Dec. 14th.—39, Elmbank Crescent, Glasgow. 
“ Water Turbine Machinery,” A. A. Fulton. 6.30 p.m. 


Institution of Locomotive Engineers 

Wed., Dec. 15th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, 8.W.1, “ Forty Years 
of Automatic Train Control,” A. W. J. Dymond, 
5.30 p.m. ; 

Institution of Mechanical Engineers 

To-day, Dec. 10th.—Storey’s Gate, St. James’s Park, 
8.W.1. “Fluid Flow Through Granular Beds,” Dis- 
cussion based on papers by H. E. Rose and A, M. 
A. Rizk. 6 p.m. 

Tues., Dec. 14th.—AvTomMoBILE Drvision: Storey’s 
Gate, St. James’s Park, S.W.1. “ Lubrication of 
Engines,” A. T. Wilford. 6 p.m. 

Thurs., Dec. 16th.—AvuTOMOBILE DIvVIsION, GRADUATES 
Section: Storey’s Gate, St. James’s Park, S.W.1, 
Technical Film Exhibition, 6.30 p.m. 

Fri., Dec. 17th.—Storey’s Gate, St. Tmtipe Park, 8.W.1, 
“* Cinematography in Engineering,” H. A. V. Bulleid, 
6 p.m. 

sat? Dec. 18th.—N.E. Brannon, GRADUATES’ SECTION : 
Newcastle and Gateshead Gas Company, Grainger 
Street, Newcastle-upon-Tyne, Film, ‘“ Atomic Phy- 
sics,” 2,30 p..m 

Institution of Mining and Metallurgy 

Thurs., Dec. 16th.—Geological Society, Burlington 
House, W.1, Special General Meeting, 5 p.m., ‘ Notes 
on the Treatment of Pyrites Cinders at the Plant of the 
Pyrites Co., Inc., ilmi m, Delaware,” R. C. 
Trumbull, W. Hardiek, and E. G. Lawford, 5.15 p.m. 


Institution of Production Engineers 

To-day, Dec. 10th.—E. Counties SEcrIon : itannia 
Works, Colchester. ‘Material Handling,” H. M. 
King. 7.30 p. Geisha 
Cafe, Hertford Street, Coventry. “ New Development 
in Centreless Grinding,” A. Scrivener. 7 p.m, 

Men., Dec, 13th.—Hatirax SECTION : ite Swan 
Hotel, Halifax. ‘‘ Producti and pecti of 
Gears,” J. Milwain. 7 p.m. 

Tues., Dec. 14th—BrmMIncHAM GRADUATE SECTION : 
‘James Watt Memorial Institute, Great Charles Street, 
Birmingham. “ Air-Operated Fixtures,” N. P. Watts. 
7 p.m. 
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Wed., Dec, 1ith.—LiverPoon Szction : Radiant House 
Bold Street, Liverpool, “‘ Manufacture and Applica. 
tion of Sintered Carbides,” H. Eckersley, 7.15 p.m, 

BreMIncHAM SEcTIOoN: James Watt Memoria| 
Institute, Great Charles Street, Birmingham, “ Costing 
as an Aid to Management,” H. H. Norcross, 7 p.m. 

Thure., Dec. 16th.—Guascow Szcrion: Institution of 
Engi and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow, C.2, “ Furniture Production,” R, 
E. Harrison, 7.30 p.m. 

Fri., Dec. 17th.—N.E. Grapuate Sgction : Neville Hall, 
Sete Road, Newcastle-upon-Tyne, Film Evening, 

.30 p.m, 

Mon., . 20¢ch.—Hatirax GrapvuaTE SECTION: Tech. 
College, Halifax, ‘The Manufacture of Plant Used in 
/the Production of Town’s Gas,”’ W. Raistrick, 7 p.m. 


Junior Institution of Engineers 

To-day, Dec. 10th.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. Presidential Address, Sir 
a Ashbridge, ‘New Developments in Broadcasting,” 

.30 p.m. 

Mon., . 13th.—SHEFFIELD anp District Section : 
Metallurgical Club, West Street, Sheffield. ‘‘ Machi. 
nery for Motor Driven High-Speed War Vessels,” 
E. Scott. 7 p.m. 

Fri., Dec. 17th.—39, Victoria Street, S.W.1, “ Fuel 
Efficiency as Applied to Heating and Domestic Boi- 
lers,” B. H. Shoard, “The Efficient Operations of 
Industrial Boiler Plants,” John Gayfer, 6.30 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

To-day, Dec. 10th.—Literary and Philosophical Society's 
Lecture Theatre, Newcastle-upon-Tyne. “British 
Marine Gas Turbines,” T. W. F. Brown. 6.15 p.m. 

Royal Aeronautical Society 

Thurs., Dec, 16th.—Institution of Civil Engineers, Great 
George Street, S.W.1, “‘ Present Thoughts on the Use 
of Powered Flying Controls in Aircraft,” D. J. Lyons, 
6 p.m. 





Royal Society of Arts 
Wed., Dec. 15th.—John Adam Street, Adelphi, W.C.2, 
“Industrial Design and the Engineering Industries,” 
M. Hartland Thomas, 2.30 p.m. 
Sheet and Strip Metal Users’ Technical Association 
To-day, Dec. 10th.—Waldorf Hotel, Aldwych, W.C.2. 
Annual General Meeting and Winter Conference. 
Society of Engineers 
Fri., Dec. lith.—17, Victoria Street, S8.W.1, 
“Pressure Die-Casting,” 6.30 p.m. 
Stephenson Locomotive Society 
Sat., Dec. 11th.—N.E. Area: Methodist Church Hall, 
Ridley Place, Sag aera Eo . “A Railcar 
Miscellany,’’ N.G. Robson. 2.30 p.m. N.W. ARzEa : 
Geographical — Rooms, chester. “ Steam 
Rail Motors,” G. Clifford. 6.15 p.m. 


Film, 





Personal and Business 


Mr. B. J. Tams, M.I.Mech.E., has been appointed 
general manager of J. Brockhouse and Co., Ltd. 

Mr. Georce ARCHER and Mr. L. K. Brindley 
have been appointed directors of the Mond Nickel 
Company, Ltd. 

Mr. M. R. Happock has been appointed an 
assistant secretary of the Docks and Inland Water- 
ways Executive. 

Mrz. G. E. Moysen has been qeaint advertising 

r of Elliott Brothers (London), Ltd., and 


manage 
Swift and Swallow, Ltd. 


Dr. B. J. Luoyp-Evans has been appointed to the 
Kennedy Chair of Mechanical Engineering, tenable 
at University College, London. 

8. Wor anv Co., Ltd., announces that it has 


acquired additional factory at Acton, London, 
W.2, for the further development of its range of 
portable electric tools. 


Tue Roya Society announces the appointment 
of Professor D. Brunt as Physical Secretary in 
succession to Sir Alfred Egerton, who has com- 
pleted ten years in that office. 

Bourtron Pavut Arrorart, Ltd., has opened a 
London office at Kinnaird House, 1, Pall Mall East, 
8.W.1 (telephone, Whitehall 9261). Air Vice- 
Marshal L. M. Iles is the company’s London repre- 
sentative. 

B. anv 8. Massey, Ltd., states that its London 
agent, Mr. G. M. Turnbull, has changed his address 
to 131, Victoria Street, S.W.1 (telephone, Victoria 
7971; telegraphic address, ‘‘ Dredgeable, Sowest, 
London ’”’). 

Scopnony, Ltd., has acquired the assets and 
undertakings of John Logie Baird, Ltd., television 
manufacturers, and its associated company, W. 
Andrew Bryce and Co., Ltd. Mr. J. Buchanan, 
managing director of the two companies, has joined 
the board of Scophony, Ltd. 

TusE INVESTMENTS, Ltd., announces the forma- 
tion of a new company, TI Aluminium, Ltd., to 
co-ordinate the administrative, technical, research 
and marketing resources of the group’s aluminium 
division. The division includes Reynolds Light 
Alloys, Ltd., Reynolds Rolling Mills, Ltd., and the 
South Wales Aluminium Company, Ltd. The head 
offices of the new company will be at Redfern Road, 
Tyseley, Birmingham. 
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A Seven-Day Journal 


An Exhibition of Industrial Finishi 


THE first national Exhibition of Industrial 
Finishings to be staged in Great Britain is to be 
held at Earl’s Court, London, from August 31 
to September 13, 1949. An advisory technical 
committee, set up at a meeting recently con- 
vened by the Council of Industrial Design, has 
expressed itself in favour of the decision to 
organise such an exhibition. The Council of 
Industrial Design has been investigating prob- 
lems. concerned with the interrelation of finish, 
design, service conditions and cost as they affect 
consumer goods and industry. The Council sug- 
gests that the failure of finishes is more often 
caused by ignorance than by bad workmanship, 
designers and manufacturers frequently select- 
ing finishes unsuitable to the shape and service 
conditions of the component. In addition to 
commercial stands for manufacturers supplying 
finishes, equipment for preparing surfaces and 
for applying finishes, next year’s exhibition will 
include a central technical exhibit designed to 
present graphically unbiased and authoritative 
information about industrial finishes. The 
exhibition, it is hoped, will enable industrial 
users of finishes, the distributive trades and the 
general public to see the great variety of 
finishes and processes and their comparative 
qualities, as well as many developments which 
are not widely known. It should appeal 
particularly to designers of machinery and con- 
sumer goods and to production engineers who 
are concerned to get the best job done with the 
right type of equipment at an economical cost. 
The administration of the exhibition is being 
undertaken by the Armstrong Wridale Organ- 
isation, 26, Old Brompton Road, London, 
8.W.7. 


Royal Society’s Information Services 
Committee 


As a result of the Scientific Information 
Conference, which was held in London last 
June, the Council of the Royal Society has set 
up a Standing Committee on Information 
Services. The Committee’s terms of reference 
are “‘ to advise on means of improving existing 
methods of publishing, abstracting, indexing 
and distributing scientific information and, in 
particular, to advise on the implementation of 
the recommendations of the Royal Society 
Scientific Information Conference.” Sir Alfred 
Egerton, F.R.S., is the Chairman of the Com- 
mittee, the membership of which includes the 
Treasurer and Secretaries of the Royal Society, 
Dr. T. E. Allibone, F.R.S., Professor J. D. 
Bernal, F.R.S., Dr. G. L. Brown, F.R.S., Sir 
David Chadwick, Mr, J. E. Cummins, Dr. G. M. 
Findlay, Dr. J. E. Holmstrom, Dr. A. King, 
Dr. J. G. Malloch, and Dr. C. F. A. Pantin, 
F.R.S. The Royal Society says that the Com- 
mittee has already held its first meeting. 


The Northern Ireland Road Transport 
Board 


At the end of September, the Northern 
Ireland Transport Board, which began its 
operations in 1935, ceased to function, and its 
responsibilities were taken over by the newly- 
formed Ulster Transport Authority. The final 
act of the Board was the preparation of its 
thirteenth annual report, and this document, 
which covers the year ended September 30, 
1948, has now been published. It shows that, 
in tHe year reviewed, the gross receipts from all 
operations were, at £3,820,633, the highest 
achieved in the years of the Board’s existence. 
There was an operating profit of £189,134 after 
charging £440,000 for depreciation and reserve 
for the increased cost of renewals. During the 
thirteen years of its activity the Board has 
built up its operating fleet from 505 omnibuses 
and 223 lorries to 945 omnibuses and 981 
lorries, its staff has increasedl from 3000 to 7124, 
and during the entire period it operated a total 
of 380,000,000 miles, carrying 688,000,000 


passengers, 23,000,000 tons of goods and 
7,000,000 head of livestock. In making this 
suryey the Board says that the issue of the 
report marks the final step in one very important 
phase of Northern Ireland transport, a phase 
which may be regarded as the transition from 
open and practically uncontrolled competition 
to what is hoped will be the complete co-ordina- 
tion and integration of the public transport 
services of Northern Ireland. 


Report on the New Southgate 
Derailment 


A REPORT has been issued of the inquiry 
into the derailment which occurred on the 
morning of July 17, 1948, near New Southgate 
Station on the four-track main line of the 
Eastern Region of British Railways. The 
train involved was the 7.50 p.m. express from 
Edinburgh. It consisted of eleven bogie coaches 
hauled by the “A2/1” “ Pacific” class 
engine No. 60,508. When traveiling at about 
70 m.p.h. through a short tunnel on the up 
fast line, the trailing bogie wheels of the engine 
became derailed, and at the vee crossing of a 
facing connection some 689 yards ahead the 
leading bogie wheels were also derailed. After 
this the whole train became derailed as the 
track was destroyed by the engine bogie. When 
the tender screw coupling parted, the engine 
broke away from the train, overturned and 
slid on its side for about 100 yards. The fireman 
was killed and although the leading vehicle 
of the train, a corridor brake third, overturned, 
none of the passengers in the crowded train 
received serious injuries. As a result of his 
investigations, Colonel Wilson decided that 
local track defects in the rear of the initial 
derailment were the primary cause of the 
accident, to which speed in excess of the 
authorised limit appeared to have contributed. 
The track material was sound and the formation 
in the tunnel was solid and well drained, but 
faulty adjustment had resulted in two serious 
defects in level. An error of judgment on the 
part of the ganger had resulted in a sharply 
elevated joint, which had not become level under 
traffic as expected, despite the fact that many 
fast trains had negotiated it during the previous 
six days. It was considered probable that the 
particular and momentary combination of 
flange thrust and relief of weight which were 
necessary to cause derailment did not occur 
until the passage of the train concerned, which 
was running faster than usual. 


The Late Mr. Alfred Wiseman 


Tr is with regret that we. have to record the 
death recently, at his home in Moseley, Bir- 
mingham, at the age of eighty-four, of Mr. 
Alfred Wiseman, the founder, managing director 
and chairman of Alfred Wiseman and Co., 
Ltd., of Glover Street, Birmingham. He will be 
remembered as a pioneer in the gear-making 
industry. Not only did he found his own 
business, but he personally guided it success- 
fully, and lived to see it reach its year of 
jubilee. He took a leading part in creating and 
establishing the British Gear Manufacturers’ 
Association, and was its chairman for its first 
three years. Alfred Wiseman was born at 
Gillingham, Kent, and in 1876 he was appren- 
ticed to the firm of Aveling and Porter, Ltd. In 
1883 he became a designer and draughtsman at 
H.M. Dockyard, Chatham. In 1890 he joined 
the firm of Robey and Co., Litd., at Lincoln, and 
in that period he gained his first experience in 
traction engineering work. In 1896 he formed 
his own company to undertake the manufacture 
of gear wheels and pinions for traction drives 
and overhead line equipment for electric tram- 
ways. He experimented with hardening 
methods to increase the life of gears, and after 
many experiments and some failures he was 
successful in producing the Wiseman Grade C 
traction gear, which was very strong and had 
exceptional wearing qualities. Those results 





were obtained by the use of a non-alloy carbon 
steel of a special chemical analysis, which was 
hardened and heat-treated so as to eliminate 
distortion. Twenty years ago Mr. Wiseman 
opened his New Bond Street Works for the 
making of totally enclosed pattern reduction 
gears. He travelled abroad frequently, and his 
name was widely known in all countries. 
During the recent war he was called upon to 
take the chair of the Gear Manufacturers’ 
Export Group, which was sponsored by the 
Board of Trade. In 1943 he became chairman 
of the newly-formed British Gear Manufac- 
turers’ Association and held that office until 
1946. He was a member of the Institution of 
Mechanical Engineers and the Institution of 
Automobile Engineers and the Institution of 
Engineers of India. 


A Survey of the Chemical Industry 


Tue President of the Board of Trade, Mr. 
Harold Wilson, expressed the view early this 
week in a Parliamentary reply that the Govern- 
ment should be in possession of a compre- 
hensive survey of the chemical industry, 
showing long-term plans and probable lines of 
development. He said that consideration had 
been given as to how best such a survey could 
be undertaken. The chemical industry, Mr. 
Wilson continued, was a complicated and 
diversified industry, and the techniques—such 
as working parties—applied to other important 
industries were clearly not appropriate. Accord- 
ingly, it had been decided that the first step 
should be to ask the Association of British 
Chemical Manufacturers to prepare a report, and 
this the Association had agreed to do by the 
middle of next year, if possible. The Trades 
Union Congress, Mr. Wilson said, had also been 
consulted and had expressed agreement with 
that line of approach. It was emphasised, 
however, that no decisions of policy on the 
basis of the report, if any were called for, would 
be. made without further consultations with 
both sides of the industry. 


Navigation Through the Ages 


An exhibition arranged by the Royal Geo- 
graphical Society and the Institute of Naviga- 
tion, which was opened to-day, Friday, 
December 17th, at 4.30 p.m., by H.R.H. the 
Duke of Edinburgh, entitled ‘“ Navigation 
Through the Ages,” traces the development of 
navigation from the earlier times to the present 
day. Although international in character, it 
nevertheless shows that Britain throughout the 
centuries has come to take a leading place in 
this important field of activity. The earlier 
periods are illustrated by the instruments and 
the charts used by British explorers in the 
discovery of new lands. These early British 
achievements lead,up to the design of new 
navigational instruments and techniques, which 
culminated in the inventions of the radio age 
and their application to the needs of sea and air 
navigation. For the exhibition upwards of 400 
different exhibits have been loaned by the 
National Maritime Museum, the Science 
Museum, the Royal Greenwich Observatory 
and numerous societies, firms and private 
individuals. The exhibition, which will remain 
open from 10,30 a.m. to 6 p.m. and to 7.30 p.m. 
on Wednesdays, excepting Sundays, Christmas 
Day and Boxing Day, closes on Monday, 
January 3lst. During the period of the exhibi- 
tion the following lectures will be given in the 
Lecture Hall: ‘To-day, December 17th, at 
5.30 p.m., Sir Robert Watson-Watt, F.R.S., on 
** Radio and Position ’”’ ; on Monday, December 
20th, at 8.15 p.m., Professor E. G, R. Taylor 
and Professor W. M. Smart, on “ The Navi- 
gator’s Story”®; and on Monday, January 
10th, at 5.30 p.m., three films on radio systems 
will be shown, with a commentary by Mr. R. F. 
Hansford. From 3 p.m. until 4 p.m. films will 
be shown in. the Lecture Hall throughout the 
period of the exhibition. 
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Remodelling the Esna Barrage, Egypt 


By R. G. G. VARDEN 
No. I 


= Esna barrage is situated on the River 
Nile, about 500 miles south of Cairo and 
100 miles below Aswan. It was built in 
1907-1909 by Sir John Aird and Co., to the 
design of the late Sir Arthur Webb, the 
steelwork and ironwork being supplied and 
erected by Ransomes and Rapier, Ltd. 
Like all barrages and dams in Egypt (except- 
ing the Aswan dam) the Esna barrage was 
founded on sand. It is 881m long, including 
the lock, and has 120 arch s , each 5m 
wide. The piers are 2m in width, with abut- 
ment piers 4m wide at every tenth opening. 
They are spanned by arches which, in the 
original construction, carried a roadway 6m 
wide. The needs of shipping are provided 
by a lock 80m long and 16m wide on the 
western bank. 


FUNCTION OF THE EsnA BARRAGE 


A brief note on the irrigation system of 
Upper Egypt is necessary to make clear the 
function of the Esna barrage, and the purpose 
of its remodelling. Prior to the construction 
of the Aswan dam, practically the whole of 
Upper Egypt was irrigated only at times of 
flood by canals with their main intakes as far 
upstream as possible. The system, called 
basin irrigation, depended on making the 
canals with a slope flatter than that of the 
river, the difference in slope eventually 
permitting the water to stand above land level 
and to provide irrigation to large basins 
formed by dividing the land by embankments. 
Some of these basins were of several thousand 
acres in extent and were flooded to a depth 
of several feet. As the flood subsided the 
basins were drained off and cultivated. No 
further water was given to the crops, so that 
only one crop could be taken each year. 

Since that time the greater part of Upper 
Egypt has been converted to i 
irrigation, practically permitting two crops 
a year, but a considerable area of basin land 
remained near Esna. Although the annual 
Nile flood arrives regularly in July, a few 
feet in its level make all the difference 
between partial and complete flooding of the 
basins. The Esna barrage was therefore 
built to raise the level at the canal heads 
(the Asfun, on the west or left bank, and 
the Kellabia, on the east or right bank) 
whenever the flood level was insufficiently 
high. 

The barrage was designed to hold up a 
head of 1-50m, but actually heads as great 
as 2-65m have been held by fixing vertical 
timbers in the openings above the gates. 
In exceptionally low floods even this head 
is insufficient and the makeshift arrangement 
of timbers was found to be unsatisfactory. 
Furthermore, severe erosion of the dry 
rubble apron downstream of the masonry 
floor occurred from time to time. The 
remodelling, which has now been completed, 
was undertaken to enable the barrage to 
hold *a head of 4-9 m, which is more 
than three times the original head and thus 
makes it possible to feed the canals for a 
longer period, in summer as well as in flood, 
with a view to converting the basins to 
perennial irrigation. 


REMODELLED BARRAGE 


A drawing is reproduced opposite and 
shows a section of the barrage before 
and after remodelling. The remodelling 





included provisions for greater strength 
for the increase in head by increasing the 
length of the floor, with suitable protection 
against creep and scour. The Egyptian 
Government decided to take advantage of the 
remodelling to make the barrage a main 
bridge over the Nile by increasing the width 
of the roadway from 6m to 12m, and by 
providing a heavy swing bridge over the 
lock. For both works the engineers were Sir 
Murdoch Macdonald and Partners, and the 
main contractors Sir Lindsay Parkinson and 
Co., Ltd. 

Work began in November, 1945, and was 
fully completed in February, 1948. The swing 
bridge was begun in July, 1947, and was 


completed in December, 1947. Never before 
’ had the construction of such a major work 


across the Nile been completed in such a 
short time. 


PRELIMINARY DIFFICULTIES 


The tender of Sir Lindsay Parkinson and 
Co., Ltd., of just under £2,000,000 was accep- 
ted and instructions were given to start on 
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the quantities were very large and the 
available working periods short, only the 
six months from January to June, when the 
river was at its lowest, permitting work in 
the river bed. Following is a list of 
approximate quantities :— 

— for aprons, lock walls, &c., cubic 


me oe a ee ee ee 
Filling donwstream of apron, behind walls, &c., 

cubic metres... ... ...  «.. be ss eee 
Piling to cut-offs, tons... ... . 5,500 


Concrete in foundations, aprons, ‘&e., cubic 


Caen one > aig. ole dan pedi, 30q nan, 
Concrete in blocks downstream of apron, cubic 
pnpcis< Bids ab < ati wee dak -depcicuee tO 
Granite, dressed, cubic metres .. 22,750 
Granite, masonry, cubic metres... 25,640 
Sandstone, dressed, cubic metres 3,800 
Sandstone, , cubic metres... 97,700 
Limestone, pitching, cubic metres... 17,600 


CoNSTRUCTION OF SUDDS 


Work on the sudds or earth dams was com- 
menced on October 30, 1945, with one double 
pile-frame mounted on a pontoon driving 
piles for the upstream sudd and a 5-ton crane, 
also mounted on a pontoon, working on the 
downstream sudd. Driving was carried on 
night and day, the number of piles driven 
in a shift being about twenty-four upstream 
and sixteen downstream. 

On November 5, 1945, pumping sand round 
the piles was started with six hired 12in 
suction dredgers. The two banks were made 
about 10m wide on top with an outside slope 
of about 8 to 1 and inside of about 12 to 1. 
The contractors’ own three 12in dredgers 
arrived later and were used to supplement 





SuDD COMPLETED-—DECEMBER 15, 1946 


September 11, 1944. Steps were immediately 
taken to get together the necessary staff and 
plant for such a large work, the underwater 
part of which was scheduled to be completed 
by June 30, 1947. As the war was still 
on it was no easy matter to secure exper- 
ienced seniors, and also young engi- 
neers and administrative staff exempt from 
the Services. However, this difficulty was 
gradually overcome, a complete staff not 
being required at the outset. 

Obtaining and shipping to Egypt the 
necessary plant was a major problem. For- 
tunately the contractors are a large firm and 
have a considerable plant depot, but, even 
so, much new plant such as a power station, 
dredgers, pumps, and locomotives had to be 
purchased, and for this equipment priority 
had to be obtained. 

The work had to be completed in two 
seasons instead of the usual three. This con- 
dition necessitated very careful planning, as 


the hired dredgers. These contractors’ 
dredgers were built in Cairo by Messrs. Thos. 
Cook. The pumps were 12in Gwynnes and 
the engines were Paxman-Ricardo of 200 h.p. 
each. The output was about 150 cubic metres 
of sand per hour, which was about double 
that of the hired dredgers. 

The dredgers were not self-propelling, so 
that two tugs had to be provided to move 
them about and to change the anchors when 
they could not be handled with a rowing boat. 
There was also a small petrol launch for con- 
veying personnel to and from the dredgers. 
Diesel oil for the dredgers was taken from 
the contractors’ 12,000-gallon storage tanks 
in 40-gallon drums, which were loaded on to 
small steel pontoons and towed tc the 
dredgers by the tugs. 

The dredgers were provided with cutter 
arms, which worked to a maximum depth of 
5m, but to dredge deeper it was found better 
to remove these arms and lengthen the 
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suction tube. It was then possible to dredge 
to a depth of 8m. 

The length of the sudd piling (Larssen 
Nos. 2 and 3) used was 10m and 11m and the 
total number employed was 1370 upstream 
and 405 downstream for the first season and 
977 and 505 respectively for the second. 

Piling was finished on December 15, 1945, 
and the sandbanks were closed on December 
21st, when pumping out was started with two 
contractors’ dredgers which had been left 
inside to float in the deepest points down- 
stream and four 8in Moretrench pumps 
mounted on pontoons upstream. This wogk 
took until December 28th. 

The second season was practically a repe- 
tition of the first, except that only the three 
contractors’ dredgers and two hired dredgers 
were used. The two views reproduced on 
page 612 show the construction of sudds, 
November 30th, 1946 and the area within 
one sudd dewatered, January 15th, 1947. 

Infiltration. was small considering the 
length of the sudds and was taken care of by 
a Moretrench dewatering system, four 
8in Moretrench pumps on pontoons and by 
one of the 12in suction dredgers. The 
maximum head on the sudds was 6m. 


DESCRIPTION OF WORKS 


Upstream Apron.—The old upstream apron 
consisted of dry limestone rubble pitching. 
This was removed and the earth underneath 
excavated to level 69-00. A cut-off formed 
by a double line of Larssen 10A piling, 5-75m 
long, was driven at a distance of 21-00m 
from the toe of the old structure. The space 
between the piles, 1-75m, was excavated to 
a depth of 3-25m and was filled with concrete 
to within 0-25m of the top. A layer of 
concrete, 0-60m thick, was then poured over 
the whole floor, embracing the cut-off. 
Above it was placed 0-80m of sandstone 
masonry, which was topped with 0-50m of 
granite rubble masonry with mosaic finish. 
The concrete above the cut-off was brought 
up to the top of the floor to form a toe wall. 

Downstream Apron.—The old apron con- 
sisted of about seven rows of concrete blocks 
laid directly downstream of the barrage 
foundation. Beyond these blocks there had 
been thrown thousands of cubic metres of 
limestone and sandstone rubble, which 
extended for another 50m or more, necessary 
on account of the dangerous scour found to 
be taking place. All this material, blocks, 
rubble and underlying earth, which was 
mostly silt, had to be excavated to 68-00. 

Two cut-offs at 24-625m and 45-75m from 
the old floor and similar to the upstream 
cut-off were constructed. The middle cut-off 
was of Universal piles and the downstream 
cut-off of Larssen 10A piles. The middle cut- 
off was tied to the concrete of the new floor 
by vertical hooked bars of lin diameter. 
The remainder of the floor was similar 
in construction to that upstream, but 
the layer of sandstone masonry was 
1-80m thick instead of 0-80m. Both 
upstream and downstream floors were tied 
to the old structure by horizontal hooked 
bars, 1}in diameter and 4-50m long, placed 
at intervals of 1m. 

A granite lip weir, C-50m high, was con- 
structed along the centre of the new floor, 
which was 0-72m above the old one 

Piers.—The piers were extended dbout 8m 
and were constructed vertical in profile to 
level 76-00. There was then a step-back of 
2-25m, from which point the face was 
battered back at a slope of 0-15m per metre 
of height: The extensions of the piers were 
constructed of granite ashlar to level 73-00 
and of sandstone ashlar above that. The 
hearting was of weak concrete. The courses 
of ashlar were each about 0-40m in height. 
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The extensions were built against the old piers 
without any bond other than that afforded 
by the mortar; and 1}in diameter by 1-50m 
steel bars placed at intervals in every course. 

In the vents between the piers a new floor 
was laid. It consisted of granite setts over a 
layer of concrete, with headers at intervals. 
New granite sills were put in under the gates 
and a deflecting weir was built in near the 
downstream mouth of the vent. 

Lock.—The work on the lock consisted of 
thickening the east wall upstream and 
extending the east wall downstream, The 
thickening involved filling in vent No. 1. 
The west wall downstream was left as it was, 
except for new boat steps, but upstream 
it was thickened and a new return wall was 
built, extending the wall by 20m. The pen- 
stock shafts had to be altered to suit the 
increased roadway width and some bollards 
had to be moved. Against the walls of the 
lock was built a reinforced concrete flushing 
culvert so that the upstream penstocks 
could be opened to flush out any silt deposited 
by the flood on the floor of the lock. 
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Roadway.—The paving of the existing 
roadway of 6m width was completely removed 
and a new roadway of 8m width with a 2-m 
footpath on each side was contructed. ‘The 
new paving was of granite setts instead of 
asphalt bricks, as formerly. The footpaths 
are of concrete with a covering of asphalt, 
and pipes for water and electric services were 
embedded in the downstream footpath with 
manholes at each large pier. The coping is of 
sandstone and the parapets of sandstone 
rubble masonry. 

The roadway is constructed with a cross. 
fall of 2in towards the downstream side, 
where there is a drain 4in wide with 6in down- 
pipes at every fifth vent. 

Arches.—Steel ribs were employed in the 
construction of the extension of the arches, 
and upon them was laid lagging consisting of 
6in by 2in timber. The voussoirs are of sand- 
stone and the remainder of the arch is of 
concrete, the two haunches being cast first 
and the key two days later. <A sheet of 
bitumastic paper was placed between the old 
arch and the new. 


(To be continued) 


Hydrogen-Cooled Alternators 


By W. D. HORSLEY, M.I.E.E. 
No. Il—(Continued from page 589, December 10th) 


StaToR CONSTRUCTION 

Stator—The two main considerations 
which govern the design of the alternator 
stator casing or frame are the possible danger 
of explosion or fire and the need for obtaining 
a reasonably gastight enclosure. 

The importance of maintaining a gastight 
system may well be stressed. It has been 
shown that the discharge of hydrogen from 
a hole 0-02in in diameter is of the order of 
200 cubic feet per day at a pressure of 0-5 Ib 
per square inch. 

Precautions are taken during the com- 
missioning and operation of the plant, as 
described later, to ensure that there is not, 
at any time, an explosive mixture of hydrogen 
and air in the stator. While, as a result of 
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but a gasket made of a hard asbestos com- 
pound may also be used. A slow-drying 
cement is applied to the joint faces and a 
groove inside the stud pitch circle may be 
provided, which can be filled with a plastic 
sealing compound in the event of a leakage 
developing. Gaskets are usually used for 
small joints including pipe flanges. 

The terminals are brought out through 
porcelain or Bakelite paper bushings mounted 
in a non-magnetic steel plate to minimise 
eddy current heating. This plate is welded 
into the stator casing wrapper plate. 

The cooling system is self-contained ; the 
hydrogen is circulated by means of fans 
mounted on the rotor shaft and the gas 
coolers are accommodated within the casing. 


Perforated Hydrogen 
Admission Pipe 
End Cover 


Sealing 
Gland 














FIG. 6-HYDROGEN-COOLED ALTERNATOR 


these precautions, the danger of explosion is 
remote, it is considered advisable to design 
the casing to be explosion proof. The addi- 
tional weight and cost are not unreasonable. 
The stator casing is therefore made cylin- 
drical in form, as shown in Figs. 6, 7 and 
8, and except for the end covers is built 
of welded mild steel plate. Care must 
be taken in welding to ensure that there 
are no defects through which gas could 
leak. The end covers are of adequate 
strength to. withstand explosive pressures 
and to facilitate making a gastight joint. 
Metal-to-metal joints between the end 
covers and the casing are usually employed, 


External ductwork which would be difficult 
to make explosion proof and gastight is thus 
eliminated. A hydrogen-air mixture is 
explosive between the limits of about 5 per 
cent and 75 per cent of hydrogen by volume. 
The explosion. pressure reaches a maximum 
with 30 per cent to 40 per cent of hydrogen, 
and tests with the gas mixture at about 
atmospheric pressure indicate that the peak 
pressure may exceed 100 Ib per square inch. 
In a stator, the gas passages are surrounded 
by a mass of metal, which has an appreciable 
cooling effect and the explosive pressure is 
limited to 80 lb to 90 1b per square inch. 
Until recently it has been the practice to 
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design the stator casing to withstand a peak 
pressure of 200]b per square inch and to 
apply a-water test of 75 lb to 100lb per 
square inch. The latest American practice is 
to design the casing to withstand a maximum 
pressure of 90 1b per square inch, which is 
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coolers are shorter and more easily handled, 
but it is difficult to make a neat arrangement 
of the circulating water pipes. In recent 
years, another scheme using four coolers has 
been developed. The coolers are set vertic- 
ally at each side and at both ends of the 





FIG. 7—BUILDING UP THE STATOR CASING 


now considered to be a safe limit and some 
saving in weight may be effected. 

Following the water test, an air pressure 
test is made at 15 lb to 30 Ib per square inch 
gauge. ‘The pressure is brought up to the 
required value, the supply valve closed and 
the rate of fall of pressure is measured over 
a long period. The leakage of air should be 
small and is difficult to observe from a direct 
measurement of the pressure. A loss of 
5 cubic feet from a casing having a capacity 
of about 2000 cubic feet may have to be 
detected and a more sensitive method is to 
compare the pressure at the casing with that 
in a small tank by means of a U gauge using 
water or oil. The small reference tank may 
be located inside the casing to eliminate 
pressure changes. due to temperature varia- 
tion. With this arrangement the possibility 
of leakage from the small tank should also be 
negligible owing to the small pressure 
difference. 

The simplest way of tracing a leakage of 
gas is by means of the soap bubble test. The 
joints and weids are covered with a solution 
of liquid soap and a comparatively small leak 
can be located. Another simple method is to 
introduce a strongly smelling substance, but 
this has obvious disadvantages. The Halide 
torch has been used with some success for 
testing stator casings after fabrication. The 
areas of suspected leakage are explored with 
a rubber tube leading to the torch. 

Various arrangements of the gas coolers and 
gas passages have been used. In Fig. 6 is 
shown the construction of the 60,000-kKW 
sets "now under construction in Heaton 
Works. A normal ventilating scheme employ- 
ing the well-known Parsons multiple-path 
cooling system is used. The stator core is 
concentric with the casing and four coolers 
are arranged longitudinally in the upper half 
where they are all accessible for tube 
cleaning. 

In an alternative arrangement two coolers 
are placed across the top of the casing. The 





casing. The handling of the coolers is simpli- 
fied and the circulating water pipes can con- 
veniently be arranged below the stator. 
On the other hand, the water boxes project 
beyond the circumference of the casing and 
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sion and contraction between the cooler 
and the stator. A flexible synthetic rubber 
gasket is fitted at the free end of the cooler 
to prevent gas leakage. 

The tubes are expanded into the tube 

plates at both ends, and at one end the tube 
is made larger than the gilling or fins or a 
special ferrule is fitted so that a faulty tube 
can readily be renewed without disturbing 
the remainder. Any of the usual forms of 
gillng may be employed, and recently a 
finned tube in which the tubes and fins 
are formed from the solid metal has been 
produced, which has several advantages. 
- The gas coolers, being designed as part of 
the stator casing, may be much longer than 
the usual air cooler and an adequate number 
of sagging plates must be provided to prevent 
any possibility of vibration. 

The circulating water inlets and outlets 
are arranged in the waterbox at the fixed 
end of the cooler. The water may be sup- 
plied directly to the coolers by external 
pipes or, in order to avoid having pipework 
above the floor level, the pipes may be con- 
nected at the bottom of the casing to water 
passages leading to the coolers and forming 
part of the casing. The former arrange- 
ment has the advantage of simplicity and 
reliability and the appearance of the set 
may be maintained by providing suitable 
fairings. 

Separate valves are provided in the 
circulating water pipes to each cooler and, 
if necessary, one or more coolers may be 
cleaned with the alternator on partial load. 

The selection of the material for the tubes 
depends upon the quality of the cooling 
water but unless it is comparatively pure, 
it is usual to provide heat exchangers and 
to use distilled water for the gas coolers. 

The extra cost and complication of the 
heat exchangers appear to be fully justi- 
fied, particularly for the first sets to be 





FIG. 8—-STATOR CASING 


thus impose a limitation on the maximum 
size of stator which can be transported in one 
piece. 

Gas Coolers.—The construction of the gas 
coolers is similar to that normally adopted 
for air-cooled machines. The bank of tubes 
in each section is contained in a separate 
steel frame, which is fitted into the stator 
casing. In the arrangement shown in Fig. 6, 


the waterbox at the exciter end is fixed 
to the stator frame and that at the other 
end is free to move to allow for relative expan- 


commissioned in this country and until 
experience has been gained. In a number 
of American power stations the turbine 
condensate is used. 

The consequences of small leakage of 
water into the stator casing from a per- 
forated tube are not likely to be serious. 
Baffles are fitted adjacent to the coolers, 
which prevent any water falling on the 
stator core or windings and ensure that it 
drains into the bottom of the casing. The 
density of hydrogen is too low to carry 
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drops of water round the gas circuit. The 
presence of water is indicated by a deteetor 
and alarm device, fitted as described under 
the section on auxiliary equipment. 

A tube leak may be rectified by isolating 
the cooler affected and running on a reduced 
load while the faulty tube is being plugged. 

AUXILIARY EQUIPMENT 

Suitable equipment is required which will 
maintain the hydrogen in the stator at a 
predetermined pressure above atmosphere 
to prevent the ingress of air and the for- 
mation of an explosive mixture. Air may 
be carried in by the seal oil and control of 
the purity of the gas is also provided. In 
addition, the auxiliary equipment is designed 
to replace the air in the casing with hydrogen 
and vice versa, either under vacuum or by 
scavenging with carbon dioxide so that the 
stator does not contain an explosive mixture 
during any part of the operations. Suit- 
able instruments are provided for indicating 
and recording gas pressure and purity, oil 
pressures, detecting the presence of water 
or oil in the casing and for other p 
in addition to the standard alternator 
accessories. Automatic controls and alarms 
may also be incorporated. 

The complete installation at first sight 
appears complicated, but its functions are 
simple and in actual service the operation 
has not been found to be difficult. 

A diagram of arrangements of aux- 
iliary equipment is shown in Fig. 9. 

Om SysTEM 

It has been general practice in America 
to provide equipment for the vacuum treat- 
ment of the seal oil in order to remove air 
and moisture. As already mentioned, the 
performance of the thrust ring type of seal 
has proved to be exceptionally good, with 
the result that vacuum treatment is not 
required and in the latest installations is 
not being supplied. The auxiliary equip- 
ment and operation procedure is appre- 
ciably simplified by its omission. The first 
few sets will be provided with vacuum treat- 
ment equipment in order to gain first-hand 
experience of the various methods which 
have been used in practice. It is also desired 
to make use of the vacuum pump to obtain 
experience with the vacuum method of 
changing the gas in the alternator, which is 
possible with this seal. It is therefore 
proposed first to describe the auxiliary 
system, embodying the full equipment. 
As shown in the upper view, Fig. 9, the 
oil for the seals is supplied either by a 
motor-driven pump drawing oil from 
the vacuum treatment tank or directly 
from the bearing oil supply line. 
A pressure gauge is fitted in a convenient 
position near each seal. The oil which 
to the hydrogen side of the seals is led through 
sight flow-indicators fitted just below the 
seals to a settling or detraining tank. The 
purpose of this tank is to give sufficient time 
for any hydrogen bubbles which have been 
entrained to escape from the oil before it 
passes to the main oil tank. It has been 
found that bubbles of hydrogen larger than 

0-00lin diameter will be freed if the detrain- 
ing tank is of suitable dimensions. The 
released hydrogen returns to the stator 
through the seal oil drain pipes, which are 
large in diameter relative to the amount of 
oil carried. In some American installations 
special vent pipes have been used for this 
purpose but have the disadvantage of com- 
plicating the pipe system. A pipe connec- 
tion is made from the bottom of the detrain- 
ing tank to the main oil tank for the return 
of the seal oil. The respective levels of the 
detraining and oil tanks are arranged so 
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that this pipe forms a U-seal. The 
difference in the levels of the oil in the 
return pipe and in the detraining tank 
therefore corresponds to the pressure of 
gas in the alternator. The maximum dif- 
ference which can conveniently be obtained 
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An additional U-pipe may be provided, 
which, as shown in the diagram, is connected 
at a slightly higher level than the oil return 
pipe to the main tank. This pipe is coupled 
to the atmospheric pipe and should the 
float valve develop a leak, the escaping 
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FIG. 9—DIAGRAMS OF HYDROGEN COOLING SYSTEM WITH AND WITHOUT VACUUM TREATMENT 


is about 8ft, which represents a hydrogen 
pressure of 3 lb per square inch. In order to 
prevent the detraining tank being completely 
emptied and the hydrogen escaping when 
operating at higher pressures up to 15 lb 
per square inch, a float operated valve is 
fitted near the bottom of the detraining 
tank, which closes the oil outlet when the 
minimum safe level is reached. 


hydrogen is discharged directly to atmo- 
sphere and not into the main oil tank. The 
oil level in the vacuum tank is maintained 
from the bearing oil feed line and controlled 
by a float valve. This oil is usually fed into 
the tank through a set of spray nozzles. 
An alternative supply is obtained by gravity 
feed from the main oil tank and is regulated 
by a second float valve. In some installa- 
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tions the latter may form the main supply 
and an air detraining tank may be sroviliod 
between the main oj] tank and the vacuum 
treatment tank. This additional equip- 
ment is not required with the thrust ring 
type of seal. 

The oil in the vacuum treatment tank is 
recirculated by the motor-driven pump, 
which, as previously described, is one source 
of supply of the seal oil. Approximately 
two thirds of the pump delivery is sprayed 
back into the vacuum tank through a separate 
set of spray nozzles, which are arranged at 
the top of the tank in the space above the 
oil. The remaining third is required for 
the seals and is supplied through an oil 
pressure regulating valve as the normal 
pressure of the pump is considerably above 
that required for the seals. The capacity 
of the pump for the 60-MW alternators is 
60 gallons per minute at 60 Ib per square 
inch pressure. The motor-driven vacuum 
pump is capable of maintaining a vacuum 
of 29in of mercury and above and may have 
a nominal capacity of 20 to 30 cubic feet 
per minute, A valve is provided in a pipe 
connecting the bottom of the detraining 
tank and the vacuum tank, which must be 
opened when the vacuum pump is used for 
scavenging to equalise the pressures and 
prevent oil being drawn into the altern- 
ator. 

Gas Piping and Controls —The gas piping 
and control system is designed to perform 
two main functions, first, to replace the air 
in the stator with hydrogen: and, when 
necessary, to remove the hydrogen and 
refill with air; secondly, to maintain the 
hydrogen purity and pressure in the casing 
within safe limits during normal opera- 
tion. 

The hydrogen is stored in a bank of high- 
pressure cylinders, usually three, each cylin- 
der being provided with a two-stage pressure 
regulator and arranged for sequential opera- 
tion. The pressure is first stepped i 
from an initial value of about 2000 Ib per 
square inch to 30 Ib per square inch and the 
second stage is adjustable to give a dis- 
charge pressure from 30 to 0 lb per square 
inch. Each cylinder is also fitted with a 
pressure gauge, which is provided with an 
additional scale showing the quantity of 
hydrogen remaining in the cylinder, which is 
replaced when emptied. Cylinders contain- 
ing 200 cubic feet of hydrogen at N.T.P. 
are obtainable and are in use in America. 
While cylinders of smaller capacity may be 
more readily handled, they have to be more 
frequently replaced. The admission of gas 
to the stator is regulated by means of a 
solenoid-operated valve, which in turn is 
controlled by a pressure switch. The latter 
may be set to function at any pressure up to 
15 lb per square inch gauge. 

If the gas pressure falls, hydrogen is auto- 
matically admitted until the predetermined 
pressure is restored, when the pressure 
switch operates to close the valve. The gas 
pressure during normal operation is about 
4+ Ib per square inch above atmosphere. 
The hydrogen feed is connected to a per- 
forated pipe, which extends nearly the full 
length of the stator at the top of the casing. 
In the arrangement shown in the diagram 
the admission pipe is placed in a compart- 
ment leading to theinlet side of the fans. 
A second connection is made to the casing 
on the discharge side of a fan and a fan 
pressure gauge, a gas dryer and a gas purity 
meter are connected between these pipes. 
Where carbon dioxide is used for scavenging, 
the cylinders may conveniently be connected 
to the second pipe, which is led to the bottom 
of the casing. 
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The purity instrument gives an indication 
of the gas purity as well as operating a 
recorder and a purity regulator. 

The regulator controls a valve which auto- 
matically discharges hydrogen to the atmo- 
sphere when the purity falls below 95 per 
cent. The atmospheric pipe is usually led to 
a point above the power station roof, where 
there is no danger of escaping hydrogen 
being ignited. The fall in pressure due to the 
loss of gas is automatically restored by the 
operation of the pressure switch and valve 
to admit pure hydrogen, as already described. 
The hydrogen purity is usually of the order 
of 95 per cent to 96 per cent, and the range of 
gas control must be selected so that an 
excessive amount .of hydrogen is not 
admitted: The consumption of hydrogen 
depends upon the size of alternator and for a 
60,000-kW set may be of the order of 50 to 
100 cubic feet per day. 

Additional Equipment.—Although Ameri- 
can experience indicates that no difficulty 
should be experienced due to moisture accu- 
mulating in the casing, a hydrogen dryer may 
be connected to the hydrogen inlet pipe and 
the connection to the fan pressure chamber. 
The hydrogen frem the supply bottles is 
normally dry and the seal oil, which is small 
in quantity with the thrust ring seal, is 
unlikely to introduce moisture into the 
casing. In some alternators where moisture 
has been absorbed by the dryer, it has only 
been observed during the first few weeks of 
running, after which the dryer was no longer 
necessary. Water may accidentally leak into 
the casing from the coolers, and it is usual 
practice to fit a liquid detector and alarm, 
which is connected to one or more compart- 
ments at the base of the casing. This device, 
which is a simple float mechanism, will indi- 
cate either oil or water ; test cocks may also 
be fitted in the bottom of the casing for 
routine testing and would give an earlier 
warning of a small leakage. 

The purity instrument and _ indicator 
embodies a transmitter for remote operation 
of a purity recorder mounted on the gauge 
board or special panel on the engine-room 
floor. No gas connections are taken to this 
panel. The purity instrument also operates 
low and high purity alarms, which are set 
at 90 per cent and 99-5 per cent respectively. 
The alarms may conveniently be mounted on 
the same panel. 

The fan pressure gauge is made in the form 
of an inclined tube calibrated to read directly 
in inches of water gauge and forms an exten- 
sion to a vertical tube of sufficient length to 
give a pressure reading with the alternator 
operating with air cooling. 

The fan pressure depends upon the density 
of the gas, and an additional scale calibrated 
to read purity is provided on the inclined 
portion of the tube. The normal pressure 
with hydrogen will be about lin water gauge, 
corresponding to about 14in with air. 

The gas pressure gauge is fitted with high 
and low-pressure alarms, in addition to the 
automatic pressure control. For normal 
operation at 4lb per square inch the differ- 
ential pressure control is 1 oz to 20z per 
square inch, and the alarms may be set at 
1 tb and } lb per square inch respectively. A 
30in mercury U tube is also fitted to give a 
check reading of the pressure or vacuum in 
the stator. Where a vacuum treatment tank 
is supplied, a vacuum gauge, which is pro- 
vided with a low vacuum alarm set at about 
22in of mercury, is fitted. 

In the arrangement shown in the upper 
diagram, Fig. 9, the oil for the seals is not 
normally vacuum treated and the seals are 
fed directly from the bearing oil supply. 

A pressure switch is fitted, which is 
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arranged automatically to start up the seal 
oil pump in the event of the lubricating oil 
supply failing. High and low oil pressure 
alarms are fitted in conjunction with pressure 
gauges connected to the seal oil feed pipe. 
These alarms are conveniently located with 
those already mentioned on the remote panel 
on the engine-room floor. 


SCAVENGING PROCEDURE 


The alternator may be filled with hydogen 
or the latter replaced by air with the set 
either running or at rest. 

In the former condition better diffusion ot 
the gases throughout the alternator is 
obtained, but American experience indicates 
that less gas is required with the set 
stationary. In order to avoid having an 
explosive mixture of hydrogen and air ia the 
casing the latter is first replaced with carbon 
dioxide. A bank of CO, cylinders fitted with 
similar pressure regulators to those for the 
hydrogen cylinders is coupled to the gas con- 
nection at the bottom of the stator leading to 
the fan pressure chamber. A by-pass pipe 
to the liquid alarm connections may also be 
opened to obtain better distribution of the 
gas. CO,, being heavier than air, at first 
fills the bottom of the casing, displacing the 
air, which is discharged through the hydrogen 
admission pipe in the top of the casing. The 
hydrogen supply pipe is closed to the 
hydrogen cylinders and opened to the atmo- 
spheric discharge pipe. The admission of CO, 
is controlled so that the pressure in the stator 
does not exceed 3 lb per square inch. The 
amount of CO, required for this operation is 
equivalent to approximately one and a 
half volumes of the gas capacity of the 
alternator. The final proportion of CO, 
present may be checked by means of a suit- 
able meter. A similar procedure is followed 
in admitting hydrogen to replace the carbon 
dioxide. The hydrogen is admitted through 
the perforated pipe in the top of the casing 
in order to take advantage of the natural 
tendency of the lighter gas to displace the 
heavier carbon dioxide which is driven out 
through the gas connections at the bottom of 
the casing. The outlet to atmosphere is first 
transferred to the appropriate gas pipe by 
operating the valves provided. It has been 
found that about 2 to 24 volumes of hydrogen 
are required to obtain the required hydrogen 
purity, which may be checked by the meter 
provided. 

The scavenging and filling operation takes 
three to four hours to complete. The same 
procedure is followed when it is necessary to 
remove the hydrogen. The hydrogen is first 
displaced by CO, and the latter in turn is 
blown out by compressed air. Carbon 
dioxide, although not poisonous, may have a 
toxic effect even in small concentrations, and 
it is necessary to ensure the amount of 
residual CO, is not harmful before opening up 
the casing. 

As already stated, the thrust-ring type of 
seal permits a high vacuum to be built up in 
the stator, and when a vacuum pump is 
provided the air may be removed by this 
method. The vacuum is raised to at least 
24in of mercury, at which pressure a mixture 
of hydrogen and air in any proportions is not 
explosive. The admission of hydrogen from 
the gas cylinders is controlled so that the 
vacuum does not fall below 24in Hg., and 
after about four cylinders, the equivalent of 
about half a volume, have been supplied, the 
vacuum pump connection is closed and the 
admission of hydrogen continued until the 
gas pressure in the stator is about }lb per 
square inch gauge. No carbon dioxide is 
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required ; the volume of hydrogen used is 
appreciably reduced with this method. 


OPERATION AT STANDSTILL 


The auxiliary equipment for maintaining 
the hydrogen pressure and purity within the 
correct limits functions in the same manner 
with the set at standstill or on the turning 
gear as when running. The seal oil flow 
should be maintained, but it may be practic- 
able completely to shut off the seal oil supply 
for short periods by first reducing the 
hydrogen pressure above atmosphere to a low 
value. : 


SIMPLIFIED AUXILIARY SYSTEM 


The vacuum treatment apparatus has been 
found to be unnecessary with the thrust-ring 
type of oil seal which restricts the quantity of 
oil flowing through the hydrogen enclosure 
to a very small value of the order of 3 to 5 
gallons per hour. 

The omission of this apparatus greatly 
simplifies the lay-out and operation of the 
auxiliary equipment. The arrangement is 
shown in the lower diagram of Fig. 9. 

The seal oil is obtained directly from the 
bearing oil supply line through a non-return 
valve during normal operation or from the 
governor oil supply to obtain sufficient 
pressure for operation at a gas pressure of 
15 Ib per square inch. The standby supply 
normally provided should be adequate to 
ensure that there is no failure of the seal oil. 
An additional pump, which may be auto- 
matically started up by a pressure-operated 
switch if the oil pressure falls below the 
minimum value, may also be provided. It 
draws its supply direct from the main oil 
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tank and a filter is provided in the discharge 

side. The seal oil from the hydrogen en- 

closure drains into a detraining tank which 
functions in the manner already described. 

The hydrogen piping is also similar to the 
upper arrangement shown in Fig. 9, although 

‘ some further simplification has been achieved 
by minor modifications to the instruments 
and controls. 

The hydrogen pressure is automatically 
maintained at the desired value, but expe- 
rience has shown that automatic control of 
the purity is no longer necessary. When the 
purity falls to a value of about 95 per cent a 
valve connecting the hydrogen system to 
atmosphere is opened and hydrogen per- 
mitted to escape. Fresh hydrogen is auto- 
matically admitted as the pressure falls. The 
rate and amount of gas discharge depends 
upon the number of factors and will vary with 
individual sets. Alternatively, the valve may 
be set to allow a continuous leakage of 
hydrogen to atmosphere, the setting of the 
valve being adjusted to maintain the hydrogen 
purity at 95 per cent to 96 per cent. In 
practice it is found that the normal leakage 
from the system may be sufficient to establish 
this condition. 

A comparison of the diagrams of the two 
hydrogen cooling systems shown in Fig. 9 
shows very clearly the simplification 
obtained by the elimination of the vacuum 
treatment equipment. 

The operation of the sets is less compli- 
cated and maintenance is reduced. 

The thrust-ring type of seals for the first 
hydrogen-cooled sets under manufacture at 
Heaton have been undergoing exhaustive 
tests for some months and the results have 
been most satisfactory. 


High-Pressure Locomotive Boilers 


By E. C. POULTNEY, O.B.E., M.I.Loco.E. 


ESIGNED with the idea of generating 
superheated steam at ultra-high pres- 
sures, the Steam Locomotive Research 
Institute, New York, U.S.A., has proposed a 
modified locomotive type boiler having yet 
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adapted to fit on the normal type of main 
framing. In addition to having a water- 
tube firebox, there is also a combustion 
chamber likewise equipped with water tubes, 
while beyond this comes a cylindrical barrel 
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ARRANGEMENT OF PROPOSED LOCOMOTIVE BOILER 


another version of the well-known Brotan 
type of water-tube firebox in conjunction 
with an ordinary form of fire tube barrel 
to work at a suggested steam pressure of 
600 Ib per square inch. 

The general arrangement of this new 
boiler is shown in the accompanying drawing, 
taken from the Railway Mechanical Engineer. 
As will be seen, the boiler, so far as its 
overall form is concerned, closely follows 
conventional practice, and is therefore well 





fitted with the usual .superheater flue tubes 
and the ordinary small tubes. 

As a result of the study of previous loco- 
motive boilers which have at different times 
been built with various forms of water-tube 
fireboxes, the conclusion has been reached 
that many of the difficulties met with can be 
avoided by following modern methods of 
boiler construction as developed in stationary 
practice. In the case of earlier water-tube 
fireboxes, the tubes were expanded 
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into the drums, which required a somewhat 
wide spacing between the tubes, and insula. 
tion was, in consequence, found difficult. 
To obviate this, bifurcated tubes, welded into 
the top and bottom drums are proposed, 
thus providing practically continuous water 
walls. 

It is this method of construction that 
chiefly distinguishes the Institute firebox 
design from those previously followed. As 
will be noted from the drawings, the water. 
tube construction comprises two upper 
drums of large diameter, connecting with 
the upper part of the boiler barrel, which 
are connected with a bottom header in the 
form of a continuous ring round the firebox 
proper by the water-tube system. At the 
front, this ring is joined to the lower part 
of the barrel by a single pipe acting as the 
lower header for the tubular system com- 
prising the combustion chamber. It will 
be evident that the combined heating 
surfaces of the firebox and the combustion 
chamber will be considerable and their 
heat absorption efficiency will no doubt be 
augmented by the rapid water circulation 
through the tube banks. The barrel section 
housing the tubes and superheater flues, 
while fundamentally suitable to withstand 
high-pressure steam, will, even so, present 
a problem for the reason that it must be of 
sufficient diameter to permit of an adequate 
free gas area through the tube nest, and, as 
this will be related to the size of the grate, the 
barrel diameter will be large in the case of 
high-powered engines. This will, of course, 
mean comparatively heavy sheli plates, 
though the use of alloy steels will help in 
this direction. 

Consideration of this point brings to mind 
the fact that similar boilers used for the 
experimental high-pressure compound loco- 
motives built some years ago for the Delaware 
and Hudson to Mr. Muhlfeld’s designs had 
boiler barrels of comparatively small dia- 
meter, supplemented by two overhead drums 
to furnish the required steam space, while 
the barrel portions were entirely taken up 
by the tubes and flues, a construction which 
enabled lighter plates to be used. The water- 
tube form of firebox in combination with a 
fire-tube barrel is an attractive design 
because the barrel not only furnishes a good 
reservoir of water, but also the tubes allow 
of an efficient abstraction of the heat from 
the’ gases liberated by the firebox, an 
important consideration. In other words, 
they add the required resistance to the gas 
flow. The temperature of the gases leaving 
the firebox will depend upon the extent of 
the firebox heating surface in relation to the 
grate, and, as the heating surfaces presented 
by the tubular system in the firebox and 
the combustion chamber will be consider- 
able, it would seém that care will be neces- 
sary in the design of the firebox and the 
the area of the grate in order to ensure that 
there is sufficient heat left in the flue gases 
properly to superheat the steam, which at 
600 lb per square inch has a temperature of 
488 deg. Fah. 


Further points suggesting themselves in- 
volve considerations of the quality of water 
evaporated, as relatively good water com- 
bined with a positive circulation through 
the water tubes would appear essential 
features for the successful operation of 
boilers of this kind. 


Given a supply of superheated steam at 
600 lb per square inch pressure, the question 
may well be asked, what is to be done with 
it ? The generation of the steam is relatively 
easy, but making use of it is quite another 
matter. To make use of steam at this high 
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pressure, normal simple expansion engines 
are to be replaced by uniflow, multiple- 
expansion or turbine uperation. Any one 
of these will, without doubt, present its 
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solution. 
Details of these proposals may weil be of 
greater interest than the boiler, which, after 
all, follows closely on former practice. 


own particular 


problems for 


Fisher and Ludlow’s Castle Bromwich 
Factory 


URING the course of a recent visit to Bir- 
mingham we inspected the new factory at 
Castle Bromwich of Fisher and Ludlow, Ltd., 
particularly the plant for rustproofing by 
phosphate-coating the body shells of Standard 
‘“* Vanguard ”’ motor car bodies. 
Next year will mark the hundredth anni- 
versary of the founding of the firm in Sherlock 
Street, near the centre of Birmingham. There 
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Drain Section 





The pattern shop adjoins the tool room and 
is equipped with modern woodworking plant. 


Press SHOP 


The press shop bloék is 900ft long and 300ft 
wide, and covers approximately 7 acres. There 
are 326 presses, ranging in capacity from 20 to 
1500 tons, including mechanical and hydraulic 
single and double-action types. The largest 
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“* Vanguard ”’ body shells. Production at the 
moment is based on twenty body sets per hour, 
working two shifts. It is understood that when 
steel is available this production can be doubled. 
Storage is provided for approximately 5000 
sets of pressings. 

The floor, sides, dash assembly, and turret 
top are welded together in a main assembly 
jig, and then carried by overhead track to a 
pincer welding track, at the end of which the 
body is mounted on to a chassis, bolted up, and 
moved on to the mechanised assembly track 
for further fitting and assembly, 


** Roropie ” PLant 


This plant is claimed to be the first of its 
kind to be used in the motor industry, and, 
indeed, of the world. Its functions are the 
cleaning, phosphate coating and primer painting 
of car bodies. The main section of the plant 
consists of a fabricated box-type structure, 
300ft long, 20ft wide and 21ft high, weighing 
about 175 tons. The full complement of the 
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LAY-OUT OF PHOSPHATING AND PRIMER PAINTING PLANT 


the company manufactured, small pressed 
metal parts and domestic hardware. Shortly 
afterwards larger premises were found in Rea 
Street, where, by the end of the recent war, 
over twenty unit factories had been started up 
in the neighbourhood. 


CastLE Bromwich Works 


The need for expansion and regrouping was, 
however, again urgent. The present factory 
at Castle Bromwich had been engaged, during 
the war, in the manufacture of aircraft. It 
was transferred to Fisher and Ludlow, Ltd., 
in 1945, and the big task of transferring the 
machinery and plant had to be undertaken 
and has now been completed. Some 50,000 
tons of equipment had to be moved and 
re-installed. The modern buildings of the 
Castle Bromwich plant, have a floor area of 
14 million square feet, and cover more than 45 
acres. Employment is found for more than 5000 
workers, while in addition an automobile body 
finishing plant near Coventry, together with the 
subsidiary company of Fisher and Ludlow, 
Limited (Gridway Division), employ a further 
1200 workers. 

Whilst a large part of the company’s produc- 
tive capacity is devoted, at the present time, 
to the manufacture of ‘‘ Vanguard ” car bodies, 
much work is carried out in other fields. Big 
quantities of pressings are supplied to all 
branches of industry in. this country and over- 
seas, and the company manufactures and 
markets a wide variety of finished products 
closely related to press work. 


Toot Room anD PATTERN SHOP 


The tool room for press tools, fittings and 
fixtures employs about 500 tool-makers and 
machinists, with more than 200 modern machine 
tools at their disposal. The lay-out is such that 
the machine and grinding sections are readily 
accessible to the bench section, the whole being 
served by cranes having capacities up to 20 tons. 

The larger types of machine tools, including 
Keller die-sinking machines, boring, planing 
and slotting machines, occupy one large bay. 
In this bay there is a heavy tool-fitting section, 
with bedding presses. Several large presses 
are used solely for tool trials. 

A press tool trial department has a repre- 
sentative selection of production press shop 
tools and a comprehensive heat-treatment shop. 


of them have beds measuring 14ft by 1Oft 
and use tools of upwards of 40 tons in weight. 
Almost all are fitted with pneumatic die 
cushions. 

Material handling is carried out by means of 
overhead cranes of 10 and 20 tons capacity, 


plant is thirty-three bodies, which are pro- 
cessed at the rate of eighteen per hour, the 
treatment time being one hour and forty-seven 
minutes. The accompanying drawing shows 
the lay-out. 

Before processing, the bodies are placed on a 





**ROTODIP’' GEAR FOR ROTATING AND DIPPING CAR BODIES 


and also by an overhead chain conveyor about 
3500ft in length, which carries pressings directly 
from the presses to the stores. Fork trucks 
and pallets are also used to assist in work 
handling. 

A heat-treatment section houses furnaces 
for annealing and normalising mild and stainless 
steels. Two pickling and chemical cleaning 
plants are available to remove scale after heat- 
treatment. 


‘““ VANGUARD ”’ Bopy ASSEMBLY 


In the new factory 200,000 square feet are 
allotted at present to the production of 


“‘ spit’ or shaft, which is about 20f¢ long and 
4in in diameter, as shown in the photograph 
reproduced herewith. The spit is fitted with 
wheels at each end and has a sprocket on the 
driving side of the plant. Traction chains on 
to which dogs are fixed run through the plant 
carrying the “spitted”’ bodies. Built into 
the main structure is a roller rack which engages 
with the sprocket on the “ spit,” thus rotating 
the car body as the traction chain moves 
through the various sections of the plants. 

The cleaning and phosphating section of 
the plant comprises six process tanks, each 
having capacities of 5000 to 7000 gallons, 
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together with spraying equipment, heated 
where required by high-pressure hot-water 
coils. The bodies are successively dipped into 
and sprayed in each tank of the cleaning and 
phosphating section. The first three tanks are 
for cleaning, and give the bodies an alkali 
wash, a first rinse with cold water, and a second 
rinse with hot water. From these sections the 
bodies go to the fourth tank, giving the 
phosphate coating; the fifth tank, giving 
another rinse with hot water and to the last 
tank, in which a chromic rinse is effected by 
dipping. Both the alkali washing and phosphate 
coating solutions are proprietary substances. 

After passing through the “‘ Rotodip ” plant 
the bodies are transferred mechanically from 
the first traction chain on to a second slower 
chain, with dogs at closer centres, and are 
passed through a hot air drying oven. 

On leaving the oven the bodies are cooled 
and conveyed into the primer paint section, 
which comprises a paint tank of 5000 gallons 
capacity, externally heated by high-pressure 
hot-water coils. Below is an underground dump 
tank of 6000 gallons capacity, fitted with 
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agitator gear. Paint is in constant circulation 
between the dip tank and the dump tank ; 
these tanks are also connected by large-diameter 
pipes to discharge the paint from the dip tank 
to the dump tank in case of fire. The valves in 
these pipes are operated by fusible links situated 
above the paint level of the dip tank. 

On leaving the primer paint tank the bodies 
are carried through a paint-draining section, 
and at this point the speed of rotation of the 
‘spit’ is increased by means of a moving 
rack. After draining they enter the baking 
oven, which is air-heated by means of oil-fired 
heaters. When the bodies are approximately 
halfway through the oven rotation ceases, and 
they are conveyed to the discharge point and 
hoisted from the plant. 

After the “spit”? has been removed, the 
body is loaded on to a specially constructed 
lorry which conveys four bodies at a time to the 
body-finishing plant at Tile Hill, near Coventry, 
where the bodies are mounted on to an assembly 
track, completely painted, fitted and trimmed 
and delivered to the Standard Motor Company, 
Ltd., for final assembly. 


M.W.B. Raw Water Main, Hampton to 
Chingford 


Water Suppty to East LONDON 
IFFICULTY is experienced in the mainten- 
ance of the water supply to East London in 
every drought, and in the past serious shortages 
of water have occurred in that area. The flow of 
the Lee is greatly reduced in dry summers, and 
the quantity discharged by the river during the 
ensuing winters is frequently insufficient for 
either the maintenance of the supply or for 
the replenishment of the reservoirs. In con- 
sequence, it is not safe to empty the reservoirs 
in the first summer of a dry period, and there 
is a risk if they are completely drawn down 
during any dry summer. When the Chingford 
South reservoir is completed the theoretical 
yield from the River Lee in drought periods 
is not likely to exceed 46 million gallons per day. 
The construction of the satellite towns of 
Stevenage and Harlow, together with the con- 
tinued development of other existing towns 
and the general increase in the demand for 
water, will necessitate the abstraction of greater 
quantities of underground water than hitherto 
from the catchment area of the Lee above 
the Metropolitan Water Board intakes. This 
will result in the depletion of the springs 
feeding the river and thus reduce its flow. 
If this additional abstraction were to be 
returned to the river in the form of purified 
sewage effluent the M.W.B. would not be 
greatly affected from the quantitative point 
of view, but the quality of the water would be 
seriously worsened. The effluent, therefore, 
from the large sewage works contemplated at 
Rye Meads to deal with the whole of the sewage 
originating in the Middle Lee Valley, will be 
discharged below the intakes. It is estimated 
that the amount of water available for abstrac- 
tion will then be reduced by about 12 million 
gallons per day. 

In years when the flow in the Lee is normal 
the annual average daily supply from this source 
exceeds 60 million gallons. On occasions it 
has been as high as 66 million gallons, and the 
capacity of the filtration plant, pumping 
machinery and distribution system in the Lee 
Valley is adequate to deal with this quantity. 
To make good the deficiency of the Lee supply 
when a drought occurs, and when water derived 
from the Lee and reservoirs is insufficient to 
maintain this output, the M.W.B., as did the 
water companies b2fore them, relies on a standby 
reserve of filtration plant and pumping 
machinery in the Thames Valley, together with 
adequate main capacity across London to 
transfer larger quantities than usual of Thames- 
derived filtered water to East London. 

This arrangement is uneconomical inasmuch 
as it involves the provision of plant in the 
Thames Valley, which remains idle during years 





of average or excessive rainfall, while in years 
of drought plant in the Lee Valley is only 
partly loaded. Moreover, experience has shown 
that a large proportion of any surplus capacity 
of the Thames works is absorbed in meeting the 
increasing demands for water in the intervening 
districts, and is, in consequence, not available 
for East London at a time when it is most 
required. 


ProposED NEw MaIN 


To remedy these shortcomings it is pro- 
that a new intake should be con- 
structed on the Thames and a main of about 
60in diameter laid across London from Hampton 
to the south end of King George’s reservoir, 
so that unstored Thames water can be pumped 
across to the Lee Valley. As great difficulty 
has been experienced in finding a route across 
London for such a main in trench through 
streets, the sub-surface of which is already 
crowded with apparatus of various descriptions, 
the M.W.B. has consulted Sir William Halcrow 
and Partners, who are frequently employed by 
the General Post Office and the London Trans- 
port Executive on tunnel work, and are satisfied 
that it would be best to lay the greater part of 
this main in a deep tunnel through the London 
clay. The route. would be an approximately 
straight line, and the tunnel would pass directly 
under streets and private property alike, 
thereby causing no disturbance to the surface 
or to traffic. 

The intake would be above Molesey weir at 
the Hampton works. The exact starting point 
is still under investigation, but from the eastern 
end of the Hampton works the main would be 
laid in tunnel for a distance of about 700 yards 
to a shaft just inside Bushy Park. From there 
it would be laid in trench across the park to a 
shaft near the National Physical Laboratory. 
A length of main in tunnel would follow to a 
shaft on the Surrey side of the Thames, near 
Teddington weir, and from this point the main 
would again be laid in trench as far as the 
50ft contour in Richmond Park. Here a shaft 
would be sunk and the main taken under the 
high ground in tunnel, and would come to the 
surface when the level of the ground again 
falls to about 50ft above O.D. It would then 
be laid in trench in an easterly direction through 
Richmond Park, to Barnes Common, and 
onwards to a point near Barn Elms Park, where 
a shaft would be sunk and the main taken under 
Barn Elms reservoirs in tunnel, continuing direct 
to Ferry Lane works, three of the remaining 
shafts being at the Board’s works at Campden 
Hill, Barrow Hill and Stoke Newington. From 
Ferry Lane northwards the main would be 
laid in trench through the Board’s land in the 
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normal manner. It is possible, however, that 
when more detailed surveys have been com. 
pleted it may be found necessary to alter the 
relative lengths of the main to be laid in tunnel 
and in trench. 

After a total run of 224 miles it would ter. 
minate at the south end of King George’s 
reservoir and branches would be provided to 
the major reservoirs in the Lee Valley. |) 
tunnel the depth of the main below the surface 
of the ground would vary from about 40ft to 
50ft at Hammersmith to approximately 150ft 
at Richmond Park, and where laid in trenc}) 
the normal cover to the top of the main woul: 
be not less than 4ft. 


DETAILS OF CONSTRUCTION 


Tunnel.—The smallest tunnel which it is 
practicable to drive for long distances throug! 
the London clay is not less than 72in in dia- 
meter. It is therefore proposed that this size 
should be the finished internal diameter of the 
tunnel. The lining would consist of interlocking 
concrete segments and the distance between the 
shafts would be about 1 mile. 

Main.—As soon as a length of the tunnel 
between two shafts is completed, the main 
would be laid by lowering the pipes down the 
shafts, drawing them into the tunnel and 
welding them togeter in situ. The annular 
space between the outside of the pipe and the 
inside of the tunnel would then be filled in with 
grout. The main would be lined throughout 
with bitumen, or some other adequate form of 
protection, and provided with valves and man- 
holes at each shaft. 

The total weight of steel of a 60in diameter 
main would be nearly 25,000 tons, and the 
amount of cast iron for the shafts would weigh 
approximately 2100 tons, with the possible 
addition of 3000 tons should it be necessary 
to line certain sections of the tunnel, for 
example at river crossings, with cast iron. 

Shafts.—It is proposed to sink about twenty 
shafts, six of which would be on the Board’s 
land, four on the sites of bombed premises, 
and the remainder in parks, gardens and common 
land. They would be about 12ft in diameter at 
the top, enlarging to 16ft at the bottom, and 
in depth would range from 60ft to 150ft. If 
there is any readjustment of the line of the main 
after the detailed surveys have been made the 
number and positions of the shafts may, in 
consequence, have to be altered. When the 
main is completed the top of the shafts would 
be covered over and a manhole left for access. 


PUMPING STATION AND MACHINERY 


Although it is intended to site the intake at 
Hampton, neither its position nor that of the 
engine-house has yet been decided, as alterna- 
tive sites are available at that works. For 
the present the main has been assumed to 
commence at a shaft situated at the eastern 
end of the works, the estimates being based on 
this assumption. At a later date a further 
report will be submitted containing proposals 
for alternative sites, together with a recom- 
mendation as to the most economical type of 
machinery to be installed. 

The maximum rate of pumping would be 
about 50 million gallons per day, which would 
absorb about 2800 water horsepower, for which 
electrically driven pumps using purchased 
current would be preferable. It may be 
economical also to instal diesel engines or gas 
turbines for load relief purposes according to 
the electricity tariff offered, and this matter is 
being investigated. If necessary, at a future 
date, the capacity of the main could be increased 
by the installation of boosting plant at selected 
positions on the route. 

As the main will carry unstored water the 
only connections necessary would be to the 
reservoirs at Barn Elms, at Stoke Newington 
and in the Lee Valley. The main could be 
used to pump stored water from the Lee Valley 
to Stoke Newington works, and thus permit 
of an alternative supply being given in the 
event of accident to the New River. To allow 
for the perhaps unlikely contingency of the 
main being used in the more remote future for 
the conveyance of filtered water, the design of 
certain shafts in the vicinity of large trunk 
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mains will be such that connections could 
subsequently be made to the distribution 
system. 


TriaL LENGTH oF MAIN 


As a tunnel main of this type has not pre- 
viously been laid, it is desirable that a trial 
length should be constructed to ascertain what 
difficulties are likely to be encountered. For 
this purpose a length of about 1000ft on the 
route has been selected in the Board’s works at 
Barn Elms, and it is estimated that this, 
together with the shaft required for access, 
would cost about £43,000, including consulting 
engineers’ fees and supervision expenses. 

The estimated cost for the whole works, 
based on 1948 prices, is £3,855,000. The esti- 
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mated saving by laying the main partly in 
trench is more than £200,000. 
Suppty AVAILABLE ON COMPLETION 

The main would enhance the usefulness of 
the Lee Valley reservoirs in that not only would 
it be possible to ensure that appreciable 
quantities of Thames-derived water could reach 
East London during a dry summer, but after 
a dry summer these reservoirs could also be 
filled from the Thames. Until, however, ade- 
quate storage capacity is available in the 
Thames Valley, the advantages of the first 
possibility will be limited, and care would still 
have to be exercised in depleting the Lee Valley 
reservoirs in the first year of a drought period. 
The main would be of even greater value as the 
Lee flow decreases. 


Gas Turbines 


By T. W. F. BROWN, 'D.Sc., 8.M.t 
No. I 


bs some respects marine propulsion is a most 
suitable field for the gas turbine. In marine 
work the propulsion machinery has to deliver 
power according to the power absorption 
characteristics of the propeller—that is, power 
varies as the cube of the speed. Again, revolu- 
tions of the output turbine can be fixed to suit 
the output and type of turbine and the main- 
shaft revolutions obtained by speed reduction 
either electrically or by gears. In power station 
work the revolutions are fixed and the load 
changes at constant speed. Another advantage 
is plentiful supplies of cooling water which 
make pre-coolers as well as intercoolers ible 
at sea. Except in naval ships air intakes and 
exhausts should not be difficult to accommodate. 
Air trunks based on a speed of 60ft per second 
at inlet and 120ft per second at exhaust will 
not be much greater than normal ventilating 
trunks or uptakes from steam boilers. In 
merchant ship machinery the design has largely 
to be based on 100,000 hours at full load. This 
represents 11°2 and using the common 
figure of 200 days a year for full power from the 
machinery at sea means twenty-one years’ 
service. In the past marine machinery with 
correct upkeep and a few renewals of small parts 
has usually been able to keep going until the 
ship became obsolete and scrapped—in many 
cases a full thirty years or more after comple- 
tion. It is against this measure that marine 
gas turbine machinery for merchant vessels 
has to be compared. 

In view of all these formidable requirements 
why propose gas turbine machinery for the 
propulsion of ships ? Already certain reasons 
are clear. The gas turbine machinery can even 
now be about one-third lighter than present-day 
steam turbine machinery; it has greater 
efficiency values than steam plants and provided 
it can burn fuel of the same grade should, there- 
fore, have a reduced fuel bill. Fewer auxiliaries 
are required than for steam plant. It can start 
up and take up full load much more quickly 
than steam turbine machinery starting from 
“‘all-cold,” thus reducing stand-by losses. 
When higher turbine inlet temperatures can 
be accommodated it gives promise of having 
efficiencies greater than even the diesel engine. 
Such all-rotary machinery, it is hoped, will 
continue to have the low upkeep costs associated 
with marine steam turbine machinery. 


CHorce or CyCLE FoR MARINE UsE 


Assuming for the moment that axial-flow 
compressors are necessary in a marine installa- 
tion, it is a requirement that the axial-flow 
compressors should operate through a certain 
speed range considerably less than that through 
which the propeller shaft must operate as during 
manceuvring any speed between full and stop 
may be ordered. To meet this requirement the 
output turbine has to be separate from the 
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drive to the compressors. The two simplest 
cycles which can be designed to meet this 
condition are the parallel-fiow open cycles 
and the series-flow open cycle. 


MARINE CONSIDERATIONS IN DESIGN OF 
COMPONENTS 


It is now proposed to take a series-flow 
marine gas turbine unit, which was designed by 
the Association during 1946 and is nearing 
completion, to illustrate the various design 
considerations which are required in the com- 
ponent parts of a marine propulsion gas turbine. 
This turbine is designed to develop 3500 h.p. 
at 85 r.p.m. of the main shaft. 

Air Compressors.—The first unit is the air 
compressor. Three types are available : 

A constant-volume type such as the Lysholm, 
which has the great advantage of compressing 
air through a range of revolutions from full to 
stop. This has been fitted only in one firm’s 
design of gas turbine machinery so far. This 
particular design has the disadvantages of 
weight in relation to the volume handled, the 
fact that a high compression ratio cannot be 
provided within a single assembly, and that 
the clearances have to be kept extremely small 
if the efficiency is to be maintained. In the 
cylinders for a Lysholm compressor if the 
compression ratio is, say, 3: 1, there is a con- 
siderable change in temperature between the 
air intake and the air discharge which may 
cause distortion, even if the compressor is 
provided with water jacket, which is serious 
in view of the necessity of using small clearances. 
In addition, the noise is pronounced and inherent 
in the design for this type of compressor. 

The centrifugal compressor may have advan- 
tages up to a compression ratio which can be 
handled in a single stage (about 2-5 to 1 in 
normal designs), but its usual efficiency is 
of the order of 78 per cent, unless special refine- 
ments are introduced in a particular develop- 
ment. When the pressure ratios required in 
the main compressor of a gas turbine unit are 
such as to require a multi-stage centrifugal 
compressor it will be found to be about three 
times larger in volume when the diffusers have 
been accommodated, in comparison with an 
axial compressor and about twice as heavy. 
These disadvantages in conjunction with the 
efficiency value rule it out for general application 
in marine use. 

The axial compressor, on the other hand, has 
a maximum eéfficiency of about 86} per cent 
at a compression ratio of 3, dropping to an 
efficiency of about 83 per cent at a ratio of 6. 
The reason for this is that the flow in an axial 
compressor is progressively more difficult to 
control as more stages are added to produce 
higher compression ratios. If a high compres- 
sion ratio is obtained by splitting the compres- 
sion among several compressor cylinders there 
are a number of end losses and pressure drops 
to be deducted before arriving at the overall 
efficiency figures. It will probably not be 
possible to improve very much on the best 
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stage efficiencies which have already been 
obtained (of the order of 90 per cent). Further 
investigation into the nature of the three- 
dimensional flow to the blading will, however, 
enable better stage efficiencies to be maintained 


with higher compression ratios. At present 
the maximum pressure ratio that can be 
obtained on one shaft is limited to about 5 or 6. 
Higher pressure ratios are obtained by using 
two or more compressors in series, an arrange- 
ment which has an incidental advantage of 
improving the part load efficiency of the gas 
turbine. The amount of work which can be 
absorbed in a compressor stage is limited by 
two factors. At a given blade speed the work 
done cannot be increased above the value which 
will cause stalling, but can be moved to a new 
high value by increasing the blade speed. A 
further limit at the higher blade speed occurs 
when the Mach number for the air flow over 
the blading reaches a critical value when the 
efficiency begins to fall off rapidly due to com- 
pressibility effects. In marine turbine units 
designed for long life matching the compressors 
and turbines limits the compressor blade speed 
to a value of the Mach number at which com- 
pressibility effects are negligible. In the future 
the supersonic type of axial-flow compressor 
may be used in which air velocities relative to 
the blading greater thon the speed of sound are 
used and compression is caused by means of 
shock waves instead of the usual sub-sonic 
diffusion. In this w.y greater temperature 
rises per stage with litle sacrifice of efficiency 
can be made, leading to a more compact 
compressor. 


(To be continued) 


_——— 


Technical Reports 


Recommended Practice for Spot Welding Mild 
Steei; Welding Research Supplement to the Trans- 
actions of the Institute of Welding. October, 1948. 
—For the first time in this country it has 
been possible to put forward recommendations 
giving the absolute value of each of the main weld- 
ing variables required for producing optimum 
results in spot welding mild steel sheet. The 
recommendations are based almost entirely upon 
actual experimental results obtained by investi- 
gators of the British Welding Research Association 
during the past three years. 

In the past it has been customary to set spot 
welding machines for a given job on a purely arbi- 
trary basis and pay little attention to absolute 
value of the machine variables. This practice 
makes it difficult to transfer established settings 
from one machine to another, and in any case 
machine setting can be a most time-consuming 
operation. Owing to the absence of suitable instru- 
ments for setting absolute values of the welding 
variables, these difficulties have been accentuated, 
but now that suitable instruments have become 
available, due largely to the efforts of the Associa- 
tion’s Committee on Development of Devices for 
Measuring Current, Pressure and Time in Resis- 
tance Welding, there are no valid reasons why 
adequate instrumentation cannot be adopted in 
production. 

The scope of the recommendations is such as 
to cover thickness of low carbon mild steel sheet, 
ranging from 20 8.W.G. to 14 8.W.G. inclusive. 
Additional tests are to be undertaken shortly so 
that the recommendations will ultimately cover a 
wider range of thickness, viz., 24 S.W.G. to jin 
inclusive. In addition to the information on 
optimum machine settings, the recommendations 
put forward actual dimensions of the spot welds 
obtained and values are given of the order of strength 
to be expected from spot-welded joints. The ques- 
tion of permissible edge distances is discussed, 
data are given upon the settings required-for spot 
welding multiple and different thicknesses, and 
reference is made to the effect of using one elec- 
trode of a normal truncated cone shape, with the 
other electrode of the pad type to preserve sur- 
face finish and avoid indentation. 

The mam recommendation for the optimum 
values of welding variables, weld strength, weld 
size, edge distance and pitch are summarised in a 
single table. Further tables show the effect of 
changes in each of the variables on weld strength, 
the increase in secondary current required to 
maintain weld size at various weld pitches and the 
effect of edge distance on the failing load of single 
spot welds. The final table gives the maximum 
range of values of welding current and welding 
time jin which the recommended conditions are 
maintained. 
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N Monday, December 13th, we were invited by 

Anderson Green and Co., Ltd., the Managers 
of the Orient Line, to inspect at Tilbury Dock 
the new liner “ Oreades,”’ which on Tuesday 
evening, December 14th, left Tilbury under the 
command of Captain C. Fox on her maiden 
voyage to Australia. The liner was recently 
completed at the Barrow Works of Vickers- 
Armstrongs, Ltd., for the Orient Steam Navi- 
gation Company, Ltd., and is the largest pas- 
senger vessel yet built at Barrow-in-Furness. 
The close association and accumulated experi- 
ence over many years between the shipowners 


and the shipbuilders are reflected in the entirely 
new design, which has been evolved after 
detailed consideration of the present needs 
of the United Kingdom and Austrelian 
trade, and to meet as far as practicable 
future anticipated requirements. The larger 
and faster ship which has resulted will 
reduce the voyage time between England and 
Melbourne from the pre-war service period of 
thirty-six days to twenty-eight days. 

In choosing her name, ‘“ Orcades,” a 
compliment is paid to two previous liners, 
the second of which was, until she was sunk 
by enemy action during the last war, the newest 
and largest ship in the Orient Line fleet. The 
new “‘ Orcades ” has a gross tonnage of approxi- 
mately 28,200, and a maximum power of 42,500 
s.h.p., making her a far larger and faster ship. 

In the new liner two classes of passengers 
are carried, first-class and tourist “B” 
and the simple procedure of allocating the 
first-class midships and the tourist “B” 
aft of the engine-casing has assisted working 
arrangements on board and simplified inter- 
changeability. 

A view of the new “ Orcades” taken on 
the Clyde after her recent successful trials is 
reproduced above. Her cost was referred 
to by Mr. I. C. Geddes, the chairman of the 
Orient Line, in his eddress of welcome, as 
£3,250,000. The principal dimensions of the 
hull and particulars of the propelling and auxi- 
liary machinery are given in the table in 
the next column. 

The liner has been constructed in accordance 
with the latest requirements of Lloyd’s Register 
of Shipping and under its survey and has the 
highest class certificate. In addition, the 


latest rules and regulations of the Ministry 
of Transport Marine Division have been fully 
met. 


DESIGN AND CONSTRUCTION 


As will be seen from our engraving, the ship 
has a raked stem and a cruiser stern. Her name 
and her badge, the ‘‘ Orcadian”’ harp, are 
on her stem, and are repeated in 4ft 6in high 
letters on her funnel casing. With the increased 
length of hull it has been thought desirable 
to bring back the navigation bridge to a posi- 
tion further aft than heretofore. It is now 
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amalgamated with the funnel casing structure, 
and is surmounted by a tripod mast, the whole 


Hull Particulars and Dimensions 

Overall length on 708ft 8in 
Length between perpendic ulars... 668ft 
Breadth moulded -.. 90ft 6in 
Depth moulded to ‘ ‘E deck ... 50ft 
Draught 
Designed service se speed 
Gross registered tonnage 
Freight measurement, also motor- 

cars ‘ x: 


31ft 
22 knots 
28,200 tons 


5,500 tons 
Accommodation 
First-class passengers ob 7 
Tourist “B” class cupieggae 
Officers and crew - i 
Total ship's complement 
ere * Machinery y 
. Parsons twin-screw 
geared turbines 
34,000 s.h.p. 


Type 


Normal service power... ... 
Overload maximum power . 43,500 s.h.p. 

Astern power .. «. 65 per cent of normal 
Normal propeller speed 30 r.p.m. 

Overload <n aol 140 rpm. 

H.p. rat speed 2,600 r.p 

I.p. and Lp. turbine speed 1,931 r. 4 m. 

Type of boilers : Foster-Wheeler _ oil- 
fired water-tube 
Two large and two 

small 


Number of boilers 


Designed pressure at superheater 
outlet 525 Ib per sq in 
Controlled superheat temperature 580 to 600 deg. Fah. 
Electric sap ata Plant 
Allen self-contained 
220-V turbo gener- 
ators 
Four 
850kW 
... Two Allen 100-kW 
oil-engine sets 


Type 


Number of sets... aa 
Designed output each set ... 
Emergency sets... ae 
giving the impression of a naval control 
tower. 

Another new departure is the arrangement 


of deck space for games. As compared with 
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other Orient ships, a great departure from 
existing practice has been made. Instead of 
one sweep of deck, there are four distinct games 
areas provided. Forward of the bridge struc. 

ture is the sports area, a view of which is 
herewith given. It is flanked by windscreens 
with curved hoods, which are original in their 
conception and the carrying out of the idea, 
Thus, at the forward end of the area is a curved 
shelter, the top of which is designed to throw 
the wind up and over the games area. At 
each side of the boiler uptakes are two other 
areas on the sports deck, each of which is over- 

looked by a raised observation shelter for spec 

tators, a feature of all four games areas. The 
fourth area is the sports deck aft above the 
restaurant, which is also screened. With the 
varying winds and weather encountered on 
the trip round from the Clyde, it was shown 
that this new deck lay-out has well fulfilled 


its purpose. On this same deck the lifeboats 
are carried high above it in Welin-McLachlan 
boat davits of the gravity lowering pat- 
tern. A full complement of life boats is 
carried, including sixteen ninety-nine person 
boats and ten forty-eight person boats, some 
of which are double-nested in the davits. 
There are also two 31ft motor lifeboats, and 
two 24ft emergency boats. All are steel boats, 
zine sprayed and were built by Hugh McLean 
and Sons, Ltd., and equipped with Fleming 
hand-propelling gear. 

The ship has eight continuous decks, ‘‘ A ”’ 
to ““H” deck, all of which are intended for 
the use of rs and crew. Below the 
““F” deck the hull is sub-divided into a series 
of watertight compartments by twelve water- 
tight bulkheads, in order to comply with the 
International Convention Rules for the Safety 
of Life at Sea. In addition to a continuous 
double bottom, which is sub-divided both 
longitudinally and transversely into a large 
number of separate compartments for fresh 
water, boiler-feed water, oil fuel and water 
ballast, a series of tanks has been provided, 
both port and starboard, up to “G” deck, so 
providing a double skin up to the water line 
for the length of the machinery spaces. In 
the event of side damage at any time, which 
might cause an undue list, such list can be 
corrected by cross-levelling pipes arranged 
between the two sets of tanks. In the construc- 
tion of the hull, electric welding was extensively 
employed. 


Pusiic Rooms AND CABIN ACCOMMODATION 


As in all Orient Line ships, very great care has 
been taken in the design and lay-out of passenger 
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accommodation. In the new ‘“ Orcades ”’ 
the | keynote may [[be said to be spacious- 
ness, Clean lines and simple materigls, the 
desired effect being attained by good design, 
rather than by the employment of rare or 
extravagant materials. 

There are, we found, several innovations. 
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by sliding screens. There is a decorative 
seascape by John Hutton, 

Further aft on “ B”’ deck is the cafe, a view 
of which is also reproduced herewith. The 
decorative scheme is based on Australian 
aboriginal art, in which Douglas Annand has 
contributed the painting and James Cant the 





FIRST CLASS SPORTS ARENA 


Starting on ‘“‘A’”’ deck aft, we come to the 
restaurant and the adjoining lounge, which is 
a new arrangement on Orient ships. In these 
rooms passengers may lunch or dine for a small 
extra charge, as a change from the main dining 
saloon. The cool green colour of the decora- 
tions are very pleasing and good views 
are obtained in daylight hours, while for the 
evening concealed lighting is provided. All 





FIRST CLASS CAFE 


parts are fully air-conditioned. One of our 
engravings shows a view of the restaurant. 
The principal room in the ship is the lounge 
at the forward end of ‘‘B” deck; again this 
room is fully air-conditioned and a modern 
design of fluorescent lighting is fitted. The 
sides of the room are divided into deep bays 
by the web frames, which thus form semi- 
private recesses. There is at one end a large 
wall screen painting by Edward Bawden, 
A.R.A., which depicts English village and 
country life. Immediately aft of the lounge 
is the midship stair-landing, and the main 
bar, which serves the lounge and the two side 
galleries. These are decorated generally similarly 
to the lounge. Wide glass doors lead to the 
dancing space, which is completely enclosed 


bamboo screening and decorative curtains. At 
the forward end of “‘ B”’ deck is the children’s 
space, with a play room and a paddling pool. 

The library is at the forward end of “C” 
deck and is centrally placed with writing tables 
and bookshelves. Books by 200 Australian 
authors are available. In a recess in the library 
is an altar for religious service in a concealed 
recess. At the end of “ C” deck is the tavern 
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The first-class cabins on “ C” deck include 
sixty-three single and thirty-three double- 
berth cabins. Several interior cabins are 
fitted with air-conditioning. All other cabins 
are equipped with punkah-louvre ventilating 
fittings. 

On “D” deck is a flat, complete with its 
bedroom, sitting room, and verandah running to 
the side of the ship, box room, bath room and 
pantry. On this deck and “E” and “F” 
decks are other state rooms and cabins for 
one and two passengers. 

The tourist “B”’ passengers are accommodated 
in two-berth and four-berth cabins on “G” 
and ‘‘ H ”’ decks, and there are a few six-berth 
cabins, which are readily converted into two- 
berth cabins. Extensive promenade spaces 
for tourist passengers on “F” “E,” “D” 
and “C” decks are provided. The dining 
saloon is on “‘ F ” deck and seats 395 diners. It 
is pleasingly panelled in Queensland walnut 
and a new plastic material. The lounge is on 
“F” deck, too, and the same panelling is 
continued. The aft end of the room is fitted 
out as a library, with bookcases and writing 
tables, and is cut off from the main room by 
a glazed screen. 

In the tourist smoke room on “E” deck 
there is a painting of the first Orient ship 
built in 1878. She was a vessel of 5385 tons 
and was the second largest ship then afloat, 
and it is claimed that she was one of the first 
ships to be fitted with electric lighting. 

Other tourist accommodation includes the 
cafe on “ D” deck, and a children’s play room 
on “E” deck. An electric passenger lift 
runs between “D” and “G” decks, and 
the baggage room, which is reached by a stair- 
way. The galleys and pantries are between 
the dining saloons on “F” deck and are 
equipped with electric ovens and all the latest 
electric equipment and kitchen machinery. 
A separate kitchen is provided for the restau- 
rant. On “E” deck is the surgery and doc- 
tor’s consulting room, while on “F” deck 
there is a fully equipped laundry. 

Special attention has been given to the 
accommodation for the officers and crew, who 
number 617 persons. All officers, engineers and 





First CLASS RESTAURANT 


and the swimming pool, with its dressing rooms. 
The web frames on “‘C” deck can be utilised 
for sheltered reading corners and , for that 
purpose special wall reading-lights are provided. 

The dining saloon is on ‘“ F” deck, and it 
has a width of 85ft and a length of some 93ft 
fore and aft. It is entered from the main 
foyer. Small tables of varying sizes provide 
for seating 426 passengers at one time. The 
careful arrangemert of the steelwork and the 
ceiling design gives apparent added height, 
and concealed fluorescent lighting is used. 
Outside the dining saloon is the main entrance 
of the ship from which two automatic J. and E. 
Hall lifts start to the decks above. In a side 
corridor a lift gives the engineers access to the 
control platform. 


senior personnel are in single-berth cabins, 
while the petty officers and leading hands are 
accommodated in single and double-berth 
cabins, which are very comfortably furnished. 
The ratings have four, six, end eight-berth 
cabins, privacy being ensured by curtains. 
Separate wardrobes and drawers, with tables, 
chairs, mirrors and berth-lights are provided. 
There is a crew’s mess room and a recreation 
room, and much thought has evidently been 
expended on the decoration of these rooms 
and their colouring and furnishing. Hot and 
cold water is fitted to all washing rooms and 
showers, and the whole of the crew’s quarters 
is ventilated with the Thermotank punkah- 
louvre system. 
(To be continued) 
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(Crown 4to., about 320 pp.) 

Preparations are now well advanced for the 
republication in book form of articles I- 
XXXVI of the series ‘ Historic Researches ” 
which appeared in ‘‘ The Engineer ” during 1944- 
48. The book, it is hoped, will be published 
sometime in the earlier part of 1949. Orders for 
copies, if not already placed, should be sent to 
Morgan Brothers (Publishers), Ltd., 28, Essex 
Street, Strand, London, W.C.2, or handed to 
any bookseller. Price 21/- net, 21/9 post free. 





OF FARM 
TION 

THE contribution which the work of 
engineers makes to the development of 
industry and the welfare of mankind has come 
to be accepted by the lay mind—and even, 
too, by engineers themselves—as a natural 
consequence of modern progress. For engi- 
neers, like all modest men, do not spend time 
emphasising their achievements, proud 
though, in fact, they may be of them ; having 
completed one task satisfactorily, they turn 
with interested alacrity to the next one. 
But however commendable this attitude of 
mind may be, it sometimes results in a general 
failure to appreciate properly just how much 
the success of industry to-day depends upon 
the efforts of engineers. In manufacturing 
industries, the effect of the engineer’s work 
is, of course, readily discernible. For im- 
proved output may reasonably be expected to 
follow quickly upon the installation of skil- 
fully designed production equipment. But 
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in certain basic industries many months and 
even years may elapse before the benefits 
of mechanisation become plainly apparent. 
Taking agriculture in this country as a 
specific example, it can be said that the 
exertions of engineers during the last few 
years in the realm of mechanised farming are 
only now beginning to yield their full and 
fruitful results. In a recent speech to the 
Farmers’ Club, the Lord President of the 
Council, Mr. Herbert Morrison, referred to 
the way in which “ British engineers have 
rallied to the support of farmers and farm 
workers.”’ He remarked also that British 
agricultural engineers are now producing 
farm machinery at a yearly rate two and a 
half times greater than a couple of years ago 
and half as great again as last year. 

Such a creditable increase in the pro- 
duction of agricultural machinery means that 
farmers are now enabled to procure more 
easily from home manufacturers implements 
which they so much need to replace worn-out 
and obsolete equipment, to extend their 
activities and to help them solve in some 
measure their problems of labour shortage. 
It means also a sizeable contribution to the 
export drive, for in the first ten months of the 
present year the value of British tractors and 
implements sold overseas totalled more than 
£21,000,000. At the same time, it should not 
be deduced from Mr. Morrison’s remarks that 
British agricultural engineers have lately 
been concerned with nothing else but increas- 
ing substantially the output of established 
types of implements. Far from it. Later in 
his speech, the Lord President mentioned the 
new equipment which has had to be designed, 
tested and put into production to meet the 
especial needs of farmers in fulfilling the 
national demand to increase home food pro- 
duction. Farmers of the older school were 
at one time almost scornful of any new 
method or machine. But many of them are 
being converted by observation of the capa- 
city for work of the wide variety of machines 
now available to their sons. For, in addition to 
providing numbers of crawler and high- 
power wheeled tractors, British agricultural 
engineers have made great strides in the 
development and improvement of machines 
eapable of performing such arduous tasks as 
the efficient harvesting of -sugar beet, the 
loading and distributing of farmyard manure, 
green crop handling and grass drying. In 
addition, in a paper on “ The Application of 
Barn Hay Drying,” presented a few weeks 
ago to the Institution of British Agricultural 
Engineers by Mr. Finn-Keleey, of the Elec- 
trical Research Association, it is indicated 
that the time may not be far distant when 
hay harvesting in this country will be quite a 
different affair from that so often depicted 
in the past by artists and lyric writers! Yet 
all these developments underline the fact 
that the business and the science of farming 
depend more and more for their success upon 
the work of engineers. 

In some parts of the country there is an 
old axiom which declares that this is the 
month when the land is ‘‘ dead,’’ when work 
on the land is reduced to its minimum. It 
gives farmers the opportunity for mental 
“ stocktaking.” A similar “ stocktaking ” on 
the part of agricultural engineers at the turn 
of the year will not be wasted. Agriculture 
must be nearly, if not quite, the oldest 
industry in the world. Yet, curiously, it 
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has been amongst the slowest to adopt new 
methods and new apparatus. Nor has the 
present degree of mechanised farming been 
by any means easily reached, for the pioneer 
work of agricultural engineers has not 
always been encouraged. When the Royal 
Agricultural Society held its first ‘“ country 
meeting” at Oxford in 1839, for instance, 
one criticism levelled against the implements 
displayed there was that, with a few notable 
exceptions, they were “ crude, cumbrous and 
ill-executed machines, the work of village 
ploughwrights and hedge-side carpenters.” 
They included a device known as a“‘scorcher,”’ 
which was evidently a kind of flame-thrower, 
designed to destroy weeds and said to be 
capable of dealing with an acre a day with a 
fuel consumption of only a quarter of a ton 
of coal. There must have been many early 
attempts at mechanising agriculture, whic!), 
like the “ scorcher,” sank into oblivion. But 
the disappointments and discouragements 
consequent upon failure have seldom deterred 
engineers from further experiment, further 
trial. For stimulating lessons are to be learnt 
from them. Farm machinery is now no longer 
“erude; cumbrous and ill-executed,” with 
the consequence that in the last decade a 
spirit of co-operation has grown up between 
engineers and farmers. If the farmers of past 
days were excusably sceptical about the 
efforts which engineers were making to help 
them, their sons and grandsons cannot but 
adopt a different attitude. In the past it was 
in part lack of sympathy between farmers 
and engineers which held back development. 
Even to-day it may be that some designers 
are too little aware of the realities of farming 
conditions and many farmers still unaware 
how much engineers could and can do to 
help them. But those conditions are rapidly 
passing. British agriculture is already the 
most highly mechanised in the world. Agri- 
cultural engineers, listening to farmer critics 
and absorbing lessons from past depressing 
experiences, have made it so. That same 
spirit of criticism* amongst farmers, now 
constructive rather than destructive as of 
old, that same readiness to learn by experi- 
ence amongst manufacturers, conjoined with 
a growing mutual respect and sympathy, 
may well lead to future increases of. pro- 
ductivity per man-day on the land com- 
parable with those achieved in other 
more highly mechanised mechanical 
industries. 
ROTARY WING PROBLEMS 


Ir became evident at the Anglo-American 
Aeronautical Conference, held in 1947, of 
which the “Proceedings” are now conveni- 
ently published in a single volume, that 
further consideration must be given to 
some of the problems which arise in 
the design of helicopters. Certain of them 
were outlined in the contributions made 
by Mr. R. M. Stanley, of the Bell Aircraft 
Corporation of America, and Mr. R. Hafner, 
of the Bristol Aeroplane Company. The 
increasing use of rotary wing aircraft made 
it natural that they should also be 
diseussed at the recent joint meeting of the 
Royal Aeronautical Society and the Heli- 
copter Association which opened with a 
comprehensive review of the present 
task set to designers and continued with a 
description of the various attempts at solu- 
tion as exemplified by the Fairey ‘‘ Gyro- 
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dyne,” the Bristol “171” helicopter, and 
the Cierva “ Air Horse.” ~“LI'wo at least of 
these three aircraft may be said to have 
derived from the early type of autogiro 
brought to this country a score of years 
ago by its enthusiastic inventor, Juan 
de la Cierva. 

No one present at that first 
demonstration in this country of rotary 
wing aircraft in free flight will forget the 
astonishment of the distinguished repre- 
sentatives of the Air Council and the Aero- 
nautical Research Council (then Advisory 
Committee for Aeronautics) who attended, 
nor the puzzled surprise of many of them 
that the direction of rotation of the blades 
should be of a lifting character, although 


there existed no _ visible connection 
between the engine and the rotor 
“ windmill.” Later, it is true, Senor Cierva 
did introduce such a __ connection, 


though solely for use during take-off. His 
first autogiros required a longish run before 
they became airborne, though they could 
almost always land in a space no bigger 
than a tennis court. To make the ascent 
equally possible from so small an area, 
Cierva introduced the “jump take-off.” 
For this the windmill was speeded up by 
engine power, with landing-wheel chocks 
in position, until a sudden increase of blade 
incidence by the pilot caused the aircraft 
to leap into the air and climb forward 
free from the restraint of ground re- 
sistance. To many it seemed that, 
apart from improvement in detail, 
the problem of the rotary wing craft had 
thus been solved. This seemed the more 
likely since, in the event of loss of engine 
power, the autogiro, in virtue of its auto- 
rotating rotor, could always make a safe 
descent—parachute fashion—whereas with 
a failing engine a _ helicopter rotor 
must soon cease to rotate, in which case a 
crash landing was only too likely. In the 
event, however, this forecast proved incor- 
rect, and in many countries great activity 
has lately been shown in pure helicopter 
development, and a reasonable measure of 
practical utility in operation is in sight. 
Nevertheless, as the “ Proceedings” at the 
Anglo-American Conference of 1947 and the 
British joint meeting of 1948 reveal, 
there is much to do before it can be 
looked on as a fully-developed flying-machine. 
Its defects at present are that it calls for 
meticulous control by the pilot, is unstable 
at high speeds, is much bothered by aero- 
dynamic vibration, is hard to land safely 
if the engine fails at low altitude, and shows 
® poor efficiency return measured in ton- 
miles per gallon. To land safely without 
engine power requires a very quick reduction 
in blade incidence, so as to enter the safe 
auto-rotation regime, whilst still at least 
300ft from the ground; with, when neces- 
sary, a swift increase in blade incidence just 
before the landing wheels make contact in 
order to use the kinetic energy of the rotor 
to reduce the impact blow. This calls for 
such skilful and watchful piloting that some 
improvement in operational design is needed 
in the interests of simplicity. As much of 
the vibration difficulty arises from aero- 
dynamic asymmetry, one would have ex- 
pected that it would be of advantage if use 
could be made of the contra-rotation prin- 
ciple used in many airscrews; but it may 
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be that the centre bearing of the rotor 
mechanism is already so complicated that 
the addition of a second and co-axial rotor 
would prove an impossible burden. 

Steady as has been the advance made in 
recent years, there are still many problems 
which call for solution. Thus, as Wing-Com- 
mander Brie, of the. helicopter branch of the 
B.E.A., pointed out at the recent joint meet- 
ing, the helicopter is not at present easy 
to fly ; delicacy is required in the co-ordina- 
tion of controls; there is a lack of uniform- 
ity in  sensitiveness and feel; indeed, 
the whole psychological aspect of helicopter 
piloting needs exploring. To this may be 
added Captain Liptrot’s warning that the 
existing designs of helicopter have such poor 
stability characteristics that blind flying is 
extremely fatiguing, and that ability to fly 
in all conditions of visibility is needed in 
order to improve the economics of operation. 
It is hoped that an advance in these direc- 
tions will be able to be reported at the next 
Anglo-American Conference, which is planned 
to be held, dollars permitting, in America 
in 1949. In the meantime, skilful pilotage 
backed by painstaking maintenance, must 
continue to be an immediate objective of 
those operating helicopter services. 


A GEORGE STEPHENSON LETTER 


THROUGH the kindness of Lt.-Col. Sir 
Alan Mount, Chief Inspecting Officer of 
Railways, we are able to reproduce on this 
page an autograph letter by George Stephen- 
son, dated March 31, 1841, which was 
recently found in the archives of the Ministry 
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of Transport. It deals with considerations 
that occurred to him subsequently to his 
examination before the Select Committee 
on Railways of 1841. As always, he shows 
himself a cautious man and we are not there- 
fore surprised at his recommendation that 
the speed of locomotives should not exceed 
40 mp.h. In 1841 much attention was 
being given to self-acting brakes. Pending 
the development of such brakes he recom- 
mends that two brakesmen should travel with 
each train and that four coaches should be 
furnished with hand-brakes in each train. 
It is interesting to see that he recommends 
six-wheeled locomotives and stock and 
quite a large amount of standardisation of 
railway equipment. Coming from so strong 
an individualist it is remarkable how large 
an amount of Government control of rail- 
ways he envisages. The letter is, of course, 
particularly interesting to the Inspecting 
Officers of Railways and Sir Alan Mount 
remarks that “it presumably refers to our 
predecessors, Col. Sir Frederick Smith, 
Col. Thomson and Capt. Melhuish.” We, 
like many other engineers, feel curious as 
to what the fate of this original document 
will be, since a number of bodies may desire 
to obtain it. If we may be so bold as to 
make a suggestion, we feel that the Institu- 
tion of Mechanical Engineers ought to have 
it. For that Institution has for long been 
collecting Stephenson relics, many of which 
were placed on show during its recent 
Centenary Celebrations. It has, of course, 
a very strong and particular interest in 
anything connected with the work or opinions 
of its first President. 


A George Stephenson Letter 


= letter below was recently found in 
the archives of the Ministry of Transport 
and we owe the opportunity to reproduce 
it to the kindness of Lt.-Col. Sir Alan Mount, 
Chief Inspecting Officer of Railways. 





Facsimile of Letter from George Stephenson 
To the 

Right Honble H. Labouchere, 

President of the Board of Trade. 

Str,—Since my examination before the 
select committee on Railways I see the 
difficulties you have to contend with, from 
the opposing members to your Bill in bring- 
ing forward a measure for the management 
and better regulation of Railways. I am 
quite sure that some interference on the 
part of Government is much wanted. 
Perhaps I ought to be the last man to admit 
this (the whole system of Railways, and 
Locomotive Engines having been brought 
out by my exertions) but when I see so many 
young Engineers, and such a variety of 
notions, F am convinced that some system 
should be laid down, to prevent wild, and 
visionary schemes, being tried, at the great 
danger of injury or loss of life to the public 
I consider it right that every talented man 
should be at liberty to make improvements, 
but that the supposed improvements should 
be duly considered by proper judges. Then 
the question follows, from the opponents 
to the Bill, who are those judges to be ? 
I beg to lay before you my views on this 


point. 
Suppose any Engineer has any inxproved 
plan for the better working of Railways to 





propose, he should submit his plan to the 
Engineer belonging to the Board of Trade, 
but before that Engineer should give his 
decision as to the utility of the scheme, 
he should have full power to call together 
the chief Engineers of the principal Railways 
of the Kingdom, and after the subject has 
been duly discussed, votes should be taken 
for and against the measure : the discussion 
should be laid before the Board of Trade, 
accompanied with the observations of the 
government Engineer, and if approved of 
should be then placed into his hands to 
carry out. 

I should propose for the consideration 
of the different Engineers that the speed 
of Locomotives should not exceed forty 
miles per hour on the most favourable Lines, 
excepting on special occasions: curved 
Lines to diminish in velocity according to 
the radius. I am quite aware that this 
eannot be carried out to any great nicety, 
but still it would be a check upon the Drivers. 
Collateral Lines require government con- 
sideration is a very strong point of view. 

Uniformity of signals is another desirable 
point. 

As several persons are now turning their 
attention to the construction of self acting 
breaks, it will soon appear that great benefit 
and safety to travelling will be found by 
their adoption. In the mean time no train 
should be allowed to travel which has not 
two breaksmen and four coaches in each 
train should be provided with breaks to 
allow for contingencies. It is my opinion 
that no contrivance can be found out by 
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which the breaks can be dispensed with. 

Six wheeled Engines and carriages are 
much safer and more comfortable to the 
travellers than four; any person riding one 
hundred yards upon an engine or coach 
constructed upon this plan would discover 
the difference. The rim of all Railway 
wheels ought to be made the same width, 
and the axle trees for all coaches of a strength 
approved of by the Engineers, both wheels, 
springs, and axles should bear the govern- 
ment stamp, to being made of the best 
materials, as every practicable means ought 
to be made use of in order to have these 
made of the best iron. 

All disputes between Railway Companies 
should be decided by the Board of Trade. 

It appears to me that the above suggestions 
might be carried out with success, without 
interfering injuriously with Raily property. 
I hope that you will not consider that I 
am intruding by sending you these obser- 
vations. 

I am, Sir, 
Your Most Obt. Servant, 
(Sgd.) Gro. STEPHENSON. 
Tapton House, 
nr. Chesterfield. 
March 3lst, 1841. 


— —_@—__—_ 


Letters to the Editor 
(We do not hold ourselves responsible for the opinions of 
our correspondents) 
EXTENSIONS TO VILLAGES 
Sik,—A housing manual was issued by the 
Ministry of Health in 1944, and, according to 
the Press, is now in the process of revision. 
This would therefore be the time when a plea 
should be put in for a change in the very first 
illustration (enclosed), Fig. 1, ‘“‘ Adding to a 
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A group of houses forming a natural extension to 
a small village. The group is situated away from the 
main road and is formed by joining two lanes. 


ADDING TO A VILLAGE 


Village.” It appears (absit omen) on page 13 
of the manual. 

This figure is typical of what exists in many 
hundreds of villages in Great Britain, so much 
so that it might almost have been taken from 
an Ordnance Survey map. The village lies 
either side of a stream, a number of houses 
being built along two roads roughly parallel 
to the stream. The roads are connected by a 
third road, which crosses the valley and the 
stream, but only a few large buildings, which 
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are not dwellings, have been shown along this 
causeway across the valley. 

Any river engineer will realise that the 
villagers have shunned the land along this 
little river as a site for their dwellings for 
obvious and very good reasons, namely, that 
this land forms the flood plain of the valley. 

The Ministry of Health figure shows what it 
calls “‘a natural extension” of the village : 
the extension consists of two groups and a 
row of houses sited almost entirely within 
this flood plain. The reason for this extra- 
ordinary siting of houses on the very ground 
which is subject to flood is claimed by the 
manual to be done on the grounds of economy, 
for, it says, the extension could be effected 
‘“ with substantial economy in road work.” 

House builders never miss an opportunity 
of building close to an existing road, as is 
well shown by the phenomenon known as 
ribbon development. If, therefore, they have 
not jumped at the chance of doing so in a 
typical village on a stream, such as is shown 
in the illustration under discussion, it must 
have been for some very good reason, which 
could be no other than the obvious risk of 
flooding. 

There have been sufficient examples in 
southern Scotland and in the Fens and in 
many other places, both in Great Britain and 
overseas, of the great damage caused to houses 
and other properties built on land subject to 
floods. This should surely be taken as a warning 
and reinforce this plea to the authors of the 
Housing Manual, 1944, to cancel their Fig. 1 
on their ill-omened page 13! 

F. NEWHOUSE 

Twickenham, Middlesex, December 6th. 


PILING FOR FOUNDATIONS 


Srr,—In the review of “ Piling for Founda- 
tions,” by R. R. Minikin, which appears on 
pages 573 and 574 of Tue ENGINEER, dated 
December 3, 1948, a reference is made to 
““screw-pile cylinders such as those used 
in the Gare Loch jetty in soft silt, with 
two or three screws on each set.” In the inter- 
est of historical accuracy, we think we should 
point out that the screw cylinders which were 
used in the construction of the military port 
at Gare Loch were “ Screwcrete”’ cylinders, 
which are the subject of a patent belonging 
to this company. The screw cylinders fitted 
with two or three helices, which were supplied 
by this company and which are described in 
a@ paper presented by Mr. H. D. Morgan to 
the Institution of Civil Engineers, were, in 
fact, used on the construction of the military 
port at Cairn Ryan. 

BRAITHWAITE AND Co. 

London, 8.W.1., ENGINEERS Lp. 
December 13th. 





INVOLUTE GEARS 


Sir,—The writer of the review of my book, 
*‘Involute Gears,” is entitled to his opinions 
regarding it and I have no wish to argue about 
them, but when he says “‘ the statement to the 
effect that the axial section of a hob corres- 
ponds to a rack is, however, indefensible,” 
he is attributing to me an error I have not made. 

On page 64, line 18, I say : “ This section, 
i.e., the section normal to the hob thread, 
must therefore be the straight-sided rack-tooth 
section.”’ 

W. STEEDS 

Pewsey, Wilts, December Ist. 


[Our reviewer remarks : ‘“ The short answer 
to Mr. Steed’s comment is that the enveloping 
surfaces of the cutting edges of a hob are 
involute helicoids. The only straight line in 
an involute helicoid is the tangent to the 
base helix; -and no other section, therefore, 
can be a straight line.—Epb. THE E.] 
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Fourth World Power 
Conference 


As already announced in a Journal note of 
June 25th, the fourth World Power Conference 
will be held in London in July, 1950, the theme 
of the conference being ‘World Energy 
Resources and the Production of Power.” The 
dates which have now been fixed are July 10th 
to July 15th, after which it is expected most 
of the members will participate in alternative 
study tours, of about a week’s duration. The 
technical headquarters of the conference will 
be the building of the Institution of Civil Engi- 
neers in Great George Street, Westminster, but 
other Institutions have made their halls avail- 
able. Sir Harold Hartley, F.R.S., has accepted 
the appointment as chairman of the fourth 
World Power Conference, and also as chairman 
of the Organising Committee. Mr. Harold 
Hobson, formerly the chairman of the Elec- 
tricity Board, is chairman of the Programme 
and Papers Committee; the chairman of the 
Finance Committee is Mr. D. W. Coates, the 
Chief Accountant of the British Electricity 
Authority ; while Colonel C. M. Croft, of the 
Wandsworth and District Gas Company, has 
agreed to become chairman of the Reception 
Committee. Mr. C. H. Gray, the secretary of 
the Internatioral Executive Council of the 
World Power Conference, has been appointed 
general secretary of the fourth World Power 
Conference. The technical programme has now 
been prepared, and copies of it can be obtained 
from the general secretary, 201-202, Grand 
Buildings, Trafalgar Square, London, W.C.2 
(telephone, Whitehall 3966). The programme has 
been divided into three divisions. Division I 
will contain single reports from each National 


Committee covering a survey of the energy’ 


resources of the country, an historical record of 
their development, and the prime movers using 
them, especially in the period since the first 
World Power Conference in 1924. Division II 
will consist of individual papers dealing with 
the preparation of fuel of every kind, and 
Division ITI will deal fully with the production 
of power, and will include a complete survey 
of prime movers of every kind. It is hoped that 
it will be possible to include a division on power 
utilisation, dealing with the design and relative 
advantages of different kinds of prime movers 
for specific purposes. 
—_—_-—~»>_---— 
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The British Machine Tool Industry 


By L. A. FERNEY, B.Sc., M.I.Mech.E. 
No. I 


HE object of this article is to lay before 

the reader as many ascertainable facts as 
possible on the adequacy of our machine tool 
population and the industry producing them. 
The quality, quantity and utilisation of 
machine tools are covered. "The article 
js restricted in scope to power-operated 
machines used to change the shape of metal 
workpieces by the removal of metal through 
cutting or abrasion and also to machines 
which alter the shape of metals by distortion 
(except wire-drawing equipment). Only 
“major-cost ’’ machine tools have been 
considered and are included in the statistics 
given. Cutting tools, gauges and spares for 
machine tools, even when mentioned, are 
not included in any statistical data presented 
here. 

The present position is described and 
an attempt is made to forecast the future 
situation up to 1960, if certain conditions 
persist. In order to do so it was necessary 
to collect and estimate statistical and other 
data from 1890 onwards. Thus this investiga- 
tion attempts to cover a span of nearly 
three-quarters of a century. 

In the opinion of the author the article 
clearly indicates the necessity of further 
searching inquiries into different aspects 
of the machine tool industry, including a 
survey of the present utilisation of machine 
tools ; the ideal future age-group distribution 
of the machine tool population ; a machine 
tool market survey; an investigation into 
existing and desirable rates of scrapping and 
the formulation of future depreciation allow- 
ances; the formulation of a policy for 
encouraging design development of machine 
tools; the keeping of statistics of the con- 
sumption of tungsten-carbide tools; and of 
the volume of production of electric motors. 


THE STRUCTURE OF THE USER INDUSTRIES 


To understand the analysis of the machine 
tool population undertaken in Part IT of this 
article it must be explained that it is based on 
a notional structure of the engineering 
industry on the following pattern :— 

A High Production Sector —Comprising 
the mass-production factories: motor 
car, refrigerator, wireless, meters and 
accessory manufacturers, &c. This sector 
requires modern, high-production and 
automatic plant, aged not more than 
eight years. 

An Intensive Production Sector.—Com- 
prising the heavier engineering trades : 
prime movers, heavy lorries, electrical 
plant and apparatus, chemical plant, 
marine engineering, &c. This _ sector 
requires bigger machine tools capable of 
metal removal at high rates and of con- 
siderable accuracy. Their age should not 
exceed twenty-four years. 

An Intermittent Production Sector. —Com- 
prising jobbing engineering firms, railway 
repair shops and other works with inter- 
mittent ptoduction. It will employ prin- 
cipally machine tools in the twenty-four to 
forty-year age group. 

An Occasional Production Sector.—Com- 
prising factory maintenance shops and 
other concerns where the immediate avail- 
ability of a machine tool is of greater im- 
portance than its effectiveness or even 
accuracy. Its machine tool population is 
assumed to be forty to sixty years old. 

No clearly defined lines between these 
sectors are imagined ; the different depart- 


ments of a works may belong to different 
sectors. It will be seen that it has been 
assumed that each notional sector requires 
machine tools of different average age ; that 
Sector 1 requires the “ youngest ’’ (most 
modern) machines and that Sector 4 will be 
content with quite old ones. This assumption 
postulates that the bulk of new machine tools 
will be installed in Sector 1, and that the 
other sectors will be provisioned mainly with 
general-purpose machines, which had started 
their industrial life in Sector 1 or 2. 


UTILISATION 


Before discussing the adequacy of our 
machine tool population and trade it is neces- 
sary to investigate to what degree the present 
machine tools are utilised. In what follows 
utilisation is understood to mean the ratio 
of the actual to the attainable production 
per shift. Therefore, low utilisation should 
be ascribed to low feeds and speeds, excessive 
loading and handling times, idle time (due 
to waiting for work, for materials, tools, 
instructions, cranes), bad planning and 
spoilt work. Thus, utilisation of machinery 
is regarded as almost entirely a function of 
management and availability of work. A 
factual and objective survey of machine tool 
utilisation, wide enough to cover the whole 
of the British metal-working industries, is 
beyond the scope of the present article. It is 
therefore considered that a poll-type survey 
should be undertaken in the near future. 

A miniature canvass was, in fact, under- 
taken of engineering firms which have recently 
rationalised their machining methods on the 
basis of time and motion study. The opinions 
collected indicate that the average British 
user obtains about 50 per cent utilisation from 
his machine tools. A rapid increase in the 
rate of utilisation of machinery is not likely, 
mainly because users who have not yet sub- 
jected their methods to a microscopic analysis 
are hardly aware of their relative inefficiency. 
The only way of increasing utilisation is by 
widespread rational management throughout 
the country. In any case, an overall 100 per 
cent utilisation is neither possible nor even 
desirable, as in many cases it would mean the 
uneconomical utilisation of an increased 
attendant Jabour force. 

This section is not intended in any way to 
detract from the necessity for the continuous 
installation of modern machine tools in order 
to improve the technological standard of our 
engineering trades, but to contrast the rela- 
tively low utilisation with the heavy demands 
for additional machines described below. ° 


THE PRESENT DEMAND FOR MACHINE TOOLS 


Figures for orders outstanding for major- 
cost machine tools have been available since 
August, 1946, when they comprised 24,000 
machines for the home market and 17,500 
machines for export, a total of nearly 42,000 
machine tools. The home order book rose 
steadily up to May, 1947, reaching approxi- 
mately 31,000 machines ; it has now settled 
down to 30,000 machine tools. 

The trend for export machines has been 
very similar, the backlog being approxi- 
mately 20,000 at present. The total orders 
outstanding for major-cost machine tools is 
thus of the order of 50,000 pieces, or rather 
more than a year’s output of the trade. 
Statistical trends do not indicate any signs 
of contraction in either the home or export 
markets ; the situation may, however, be 
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affected by various economical and political 
faetors, since the machine tool trade is 
usually one of the first to suffer in a recession. 

The home demand is largely dictated by 
the general necessity for modernisation and 
expansion of our industries ; this is a long- 
term trend, which should be susceptible to 
encouragement by appropriate fiscal and 
economic measures. No doubt, demand could 
be made even more buoyant by sensible | 
reductions in prices. In this respect the 
trade could do much by improving its 
methods and .by expanding production, 
which has always a beneficial effect on prices. 
However, increasing production will be diffi- 
cult in the face of supply limitations. 

The export demand has so far come mainly 
from India, Australia, the Netherlands, 
France and also from the Union of South 
Africa. Russia has been a disappointingly 
small buyer. If she were to change her 
buying policy her demands on the British 
machine tool trade might easily overshadow 
those of all the other buyers combined. The 
present Russian import demands (£28m.), 
which she fills mainly from the U.S.A., are 
greater than the total output of our trade. 
The latest Anglo-Russian Trade Agreement 
indicates that there is at least a chance of a 
change for the better in the Russian machine 
tool buying policy in this country. Russia, 
however, is a very discriminating buyer and 
will insist upon highest quality machines at 
the lowest possible prices. Russian quality 
requirements should not be lightly dismissed 
as capricious. If the effects of Russian 
orders on the German machine tool industry 
between 1925 and 1940 may be taken as an 
example, large Russian orders may be bene- 
ficial to our machine tool trade in the long 
run by improving designs and accuracy of 
performance and forcing rational production 
on our manufacturers. 

The market prospects for some years to 
come seem to be quite favourable for a 
further considerable expansion in the demand 
for machine tools. How long this favourable 
situation can remain and what steps the 
Trade should make to take advantage of 
it should be the subject of a market research 
survey. 


THE DESIGN QUALITIES OF BRITISH MACHINE 
TOOLS 


In reviewing and analysing a national 
machine tool industry the qualitative assess- 
ment of its products is probably more 
important than the quantitative analysis of 
its output. The historical development of 
machine tools falls naturally under five head- 
ings, and it is convenient and logical to con- 
sider quality under these headings :— 

The Cutting Edge (Machine Speeds).—In 
the case of metal removing (chip producing) 
tools the material from which the cutting 
edge is made exerts a profound influence on 
the design of the machine, since the hardness 
and other physical properties of the edge will 
govern the rate of metal removal. This, in 
turn, will affect the main design features of 
the machine, such as feeds, speeds, horse- 
power required to drive, robustness and 
rigidity. The historical progress of the 
cutting edge may be divided into four 
stages: the cast steel, the Mushet, the 
high-speed steel (18 per cent W) and the 
tungsten carbide. The introduction of each 
of these metals for cutting tools required 
advances in design as mentioned above. The 
world is now well in the latest cutting edge 
era, i.e., the tungsten carbide stage. 

Reviewing the design of the installed 
British machine tools (the “ population ”’), in 
the light of what is required for the maximum 
utilisation of the high physical properties of 
tungsten carbide, we are bound to come to 
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the conclusion that only the more recently 
designed tools incorporate all the features 
necessary to attain full utilisation of carbide. 
We might therefore say that British metal- 
working trades are on the threshold of the 
tungsten carbide era. Though tungsten 
carbide was evolved about 1917 and has had 
about twenty years of machining application, 
its properties for this purpose are not perfect ; 

_ the main drawback up to recently has been 
its brittleness. This disadvantage has been 
deemed to be an obstacle to the wide applica- 
tion of carbide to cast, forged and othet hard 
steels. For this reason the field of applica- 
tion of carbide in the United Kingdom has 
been restricted principally to cast iron and 
free-cutting steels. However, new grades of 
carbide are now being increasingly used in this 
country for the machining of steels. Con- 
siderable improvements in the properties of 
carbides may be expected in the future ; con- 
sequently further demands will be made upon 
the rigidity and power of machine tools, 
which may make even the advanced current 
types inadequate in these respects. 

An attempt to assess the modernity of our 
machine tool population from statistics of 
tungsten carbide consumption proved abor- 
tive, as the available data are too crude to 
enable any conclusions to be drawn concern- 
ing the degree to which the machine tool 
equipment of our industries is capable of 
taking advantage of modern cutting tech- 
niques. 

Conclusions in respect of the cutting edge 
are that the present population, mainly 
owing to slow replacement rates, lags behind 
the possibilities of carbide, and that this lag 
is likely to be perpetuated since the physical 
properties of carbides are likely to be 
improved faster than the rate-of modernisa- 
tion of the British machine tool population. 

Geometrical Forming.—One of the direc- 
tions in which machine tools have developed 
is the accurate generation of the form desired 
by the geometry of movement of the work- 
piece in relation to the cutting edge, rather 
than by the accutacy of the machine and of 
the edge. This is exemplified by gear-cutting 
machines, in which the involute flanks of the 
tooth are generated by the relative motions of 
workpiece and cutting tool. Of this class, the 
latest example is the Oerlikon ‘‘ Spiromatic ”’ 
spiral bevel gear generator. 

The principles used provide ingenious and, 
in most cases, sound and accurate methods 
of machining. For this reason they appeal to 
the theoretician. They are, however, not 
always as economical for large-scale pro- 
duction as those methods which depend on 
the shape of the cutter for accuracy. As an 
example of the latter type we may quote the 
broaching machine, which provides an ex- 
tremely efficient mass-production method. 
Whilst considerable progress has been made 
by British machine tool manufacturers in the 
last decade in thread rolling and grinding, 
gear grinding and some other specialised 
machining processes, more fundamental and 
important machines have been developed in 
the U.S.A., Switzerland and Germany. 

Loading, Unloading and Tool Changing— 
Design and improvements under this heading 
profoundly affect the working eycle or the 
“* floor-to-floor time.’’ Whereas the improve- 
ments dealt with above were concerned with 
the actual metal-removal part of the cycle, 
the improvements under the present heading 
deal with the largely manual side, which in 
the early days of machine tools was not 
important, as the machining times were much 
longer. Nowadays, with the introduction of 
high speeds and feeds, the relative importance 
of these manual elements is much enhanced. 

Design improvements under this heading 
ate: pneumatic and other automatic chucks, 
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the turret (of the turret lathe), duplex 
(ender warts tables, &c. Whilst foreign 
makers have been leading iti this respect, 
British manufacturers do not lag far behind 
either in point of time or with respect to 
quality. In the field of the turret lathe in 


particular, two or three of our makes are. 


probably as good as, if not better than, any 
foreign manufacturers’. Under this heading 
come also fixtures and appliances which may 
be supplied by the original maker himself or 
by the user ; it is not possible in a preliminary 
investigation of the type undertaken here to 
ascertain how far our manufacturers and 
users of machine tools are abreast of the 
times in this respect. A somewhat cursory 
investigation tends to show that British 
practice may be a little behind best foreign 
usage. 

The probable reason is that since (com- 
pared with American industry) British users 
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have but a limited experience of fast rates of 
metal removal, the problem is less acute in 
Britain, and our production engineers as a 
whole are not as yet well versed in the ideas 
underlying the jigs, fixtures and appliances 
called for by the newer techniques. 

Drives.—The development of machine tool 
drives was somewhat analogous to that of 
cutting edges, taking the form of a series of 
jumps. These jumps were irregular and 
sometimes overlapped each other. Belt 
drives were superseded by gearing and main 
drives by individual built-in motors and 
“ electrics.” Hydraulic drives, often based 
on the variable delivery pump, were increas- 
ingly applied to many classes of machine tools 
where smooth, infinitely variable drives were 
of practical advantage, or where quick 
reversal could be accomplished in a smooth 
and economical manner. 

Ingenious mechanical speed changing de- 
vices designed, not only to ensure easier 
operation, but also to promote more efficient 
and sustained cutting were featured 
at Olympia. Both the leading British and an 
American firm of capstan lathe makers have 
shown quick, easy methods of speed changing 
either whilst cutting, or automatically in 
accordance with a pre-set programme. 

These developments in mechanical drives 
have taken place almost in parallel with 
others in the electronic field intended to 
accomplish the same kinds of aims. Elec- 
tronic controls are particularly suitable for 
maintaining constant lathe cutting speeds 
during facing cuts ; in some cases this feature 
may mean the halving of machining time and 
ensuring 4 fine finish. Whether mechanical 
means of easy speed changing or electronic 
ones will hold the field in the future is difficult 
to say; though on the face of it the 
electronics should eventually have some 
theoretical and economic advantage. 

Whilst British makers are alive to the 
possibilities of electronic control, both makers 
and users may be reluctant to apply it on a 
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large scale, in view of the new maintenang 
problems it will create in most works. 


TECHNOLOGICAL DEVELOPMENTS 


Certain technological and metallurgica) 
developments force users and manufacturers 
jointly to develop new types of machine 
tools. New alloys, such as the ‘ Nimonic” 
range, present considerable machining diff. 
culties and require the development of ney. 
or the adaptation of old machining tech. 
niques. New technological processes ¢, 
designs require new conceptions for machine 
tools ; thus, arc welding of heavy plates has 
necessitated the development of plate scarfing 
machines; the development of heavy 
bombers (requiring long, profiled duralumin 
spars) has resulted in the development of 
special spar-milling machines, &c. In this 
field our machine tool trade has proved to 
be capable of giving satisfaction to users. 

Special machine tools, including auto. 
matics, have not so far been mentioned, 
In this field American makers have con. 
siderable advantages over ours. Progress has 
been made recently in this direction by 
several British makers. 

The most notable development is the pro. 
duction in this country of a range of three 
Index single-spindle machines with nominal 
bar capacities of 24mm, 36mm and 52mm 
diameter respectively. They were much 
admired at Olympia. Drummond’s range of 
‘“*Maximatic”’ and ‘‘ Maximinor’”’ special. 
purpose automatic is, on the other hand, 
specifically British contribution which will be 
most valuable to the automobile and kindred 
trades. 

Wickmans have extended the range of both 
their single and multi-spindle automatics. 
Even more important developments shown 
are three most ingenious and valuable new 
attachments for their multi-spindle auto. 
matics, which will considerably enlarge their 
scope of application and which are particu. 
larly suitable for these camless machines. 

To illustrate the qualitative and design 
differences between American and British 
tools, it may be worth pointing out the 
difference in the average price per ton of 
machine tools which British and American 
machines respectively fetch in foreign 
markets. Fig. 1 gives the approximate ratio 
between British and American machine too! 
export prices and shows that even at the 
present moment American export machines 
are worth approximately twice as much per 
ton as ours. The same applies to Swiss 
machine tools. It is clear, however, that one 
of the reasons for this difference in specific 
values lies in the fact that both America 
and Switzerland tend to export special 
machines, whereas we export the more 
universal types. Also some of our less 
modern machines carry a surplus weight of 
cast iron which is of little value and for which 
no proportionate extra price can be obtained. 

It is now possible to generalise about the 
latest machine tool developments in the light 
of the remarkable Machine Tool Exhibition 
at Olympia. Its size, the range and 
catholicity of the exhibits, the preponderance 
of machines of general interest to engineers 
and manufacturers and its international 
aspect lifted it far above the standard of this 
type of show. It recorded the great techno- 
logical strides made by machine tool manv- 
facturers of the leading countries. 

_ Whereas it used to be said that the pace of 
machine developments is set by the users, 
Olympia has shown that tool makers are 4 
jump ahead of their customers. However, to 
judge by manufacturers’ full order books, 
users are anxious to catch up with manv- 
facturers’ by taking advantage of the latest 
developmenits and replacing their obsolescett 
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jant by machines costing several times 

more than the original investment, because 
the new machine tools are more effective 
and more economical. 

It is interesting to record that of some 1500 
machines shown, about 40 per cent were 
imports. In an article of this nature it would 
be invidious to “lift? any particular makes 
ortypes ; I have, however, used some of the 
Olympia exhibits as illustrations of some of 
the points made earlier in this article. I 
can hardly abstain from expressing a col- 
lective admiration for the Swiss machines 
exhibited ; considering the size of the country 
the number of Swiss exhibits was: striking ; 
they displayed a balanced combination of 
applied science, ingenuity and skill which 
should be an example to all. 

Many of the British machines—and I was 
looking for new developments—showed great 
enterprise and displayed the usual practical 
robustness which is so characteristic of our 
machine tools. Several of the British 
exhibitors have taken the lead in some new 
fields; others have new types of machine 
competing with the latest American, 
Swiss and German developments. 

On the debit side we must enter the 
apparently high prices and, in most classes of 
heavy machine tools, particularly lathes, long 
deliveries. These two factors are inter- 
related; no doubt, if production were 
increased, deliveries and prices would both 
be reduced. 

Summarising the qualitative aspects of 
our machine tools there are indications that 
considerable improvements in design have 
now taken place in many sectors of the trade. 
Many more would be welcome. However, 
there seem to be an insufficient number of 
firms and no institution capable of rapidly 
developing new designs of machine tools. 
Encouragement of development might be 
achieved by fiscal measures, by subsidising 
private developments, by the establishment 
of a National Machine Tool Institute (on the 
lines of the Russian ‘‘ Enims,”’ or one of the 
German Kaiser Wilhelm Institutes), or by a 
combination of the above. It is hoped that 
the recently formed P.E.R.A. will play a 
prominent part in this work in the future. 
At present design seems somewhat outside its 
activities. 


VOLUME OF OUTPUT 


Output should be considered first in rela- 
tion to the existing home requirements and 
export demands. Factors illuminating the 
situation from this angle are given and dis- 
cussed later. 

Secondly, the machine tool trade should 
be reviewed in relation to our total body 
economic. The value of the output forms 
less than 4 per cent of the national income. 
At present the trade employs some 38,000 
Operatives representing 0-2 per cent of 
our industrial population, 1 per cent of the 
metal workers, 1-37 per cent of the engineer- 
ing workers, and 1-9 per cent of the mecha- 
nical engineering workers. The value of 
our machine tool exports is about 0-6 per 
cent of our total exports. It is interesting 
to compare these figures with the present 
Swiss and with the German figures for 1930 
to 1938. “Switzerland (the fourth largest 
machine tool manufacturing country)employs 
about 7500 operatives in that trade. This 
represents 7 per cent of her metal workers. 
Proportionately, the Swiss thus employ 
seven times as many machine tool workers 
a8 we do. Between 1930 and 1938 Germany 
was producing 40-50 per cent of the world’s 
machine tools by weight and supplied 
between 67-75 per cent of the world’s total 
export trade. In the same period the 
United Kingdom produced 8-10 per cent 
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and the U.S.A. 10-12 per cent by weight 
of the world’s output of machine tools. 
In 1939 100,000 Germans were employed in 
machine tool manufacture, whereas we 
employed 25,000 men at that time. The 
The value of the German 1939 production 
(at present prices) was about £150,000,000, 
which is six times that of our present pro- 
duction. It will be noted in passing that the 
German 1939 productivity is 50 per cent 
greater than our present productivity 
expressed in £ value of output per man per 
annum. 

We might justifiably ask ourselves whether 
we should consider the adequacy of the 
volume of output of our machine tool 
industry merely by present home and the 
limited export requirements, or whether 
we should not endeavour to step into the 
gap caused by the virtual disappearance of 
Germany as the principal supplier of machine 
tools to the world. 


Factors AFFECTING OuTPUT 


Since an expansion of the industry may 
be desirable for one or both reasons given 
above, the following factors affecting the 
possibilities of expansion of industry are 
given :— 

Only a few of our machine tool makers 
seem to be capable of attaining at present 
the best possible utilisation of their labour 
and of their manufacturing facilities. 
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Practically all makers work a single 
main shift, though many run a partial 
second shift to maintain the balance of 
production. 

Foundry capacity of the right kind is 
limited and additional supplies of castings 
may be difficult to procure. 

Fabricated steel beds and frames are 
used by one or two makers only (they 
were fairly commonly used in Germany 
between 1936-1945). An extended use 
of weldments may alleviate the shortage 
of castings. 

Though the trade consumes only 140,000 
tons of ferrous materials annually (less 
than 1 per cent of our production), it is 
rationed, which may account for some of 
the existing shortages of castings and other 
raw materials of the trade. 

A more libera] rationing scheme for the 
trade may be therefore necessary if an 
expansionist policy is to be pursued. 

Electric motors, though apparently in 
sufficient supply to ensure present pro- 
duction rates, present a bottleneck. Indi- 
vidual manufacturers find it very difficult 
to obtain additional supplies of any one 
type. 

It is believed that the present production 
of electric motors is not much greater 
than it was in 1938; consequently, action 
may have to be taken before the machine 
tool trade can increase its output. 


(To be continued) 


A Fuel Flow Meter’ 


Ez the testing of internal combustion engines 
very little difficulty is experienced in obtaining 
accurate measurements of the mean rate of 
fuel consumption when this measurement can 
be made over a long period. It is frequently 
desirable, however, to make accurate deter- 
mination of the fuel flow rate rapidly. Flow 
meters, the operation of which i+ based on the 
pressure difference across an orifice, have the 
advantage of giving an instantaneous reading, 
and such types are used with fair success to 
measure the flow of petrol and similar fuels. 
They have proved unsuitable, however, for 
use with compression-ignition engine fuels 
since their calibration is rendered inaccurate 
by the changes in viscosity of the oil which 
result from even small changes in temperature. 
In the absence of an accurate means of measur- 
ing instantaneous rate of flow, it is necessary 
to measure either the time taken to consume a 
known quantity of fuel or the quantity of fuel 
used in @ fixed time. 

A simple method commonly employed for 
making such measurements is to supply fuel 
of measured specific gravity to the engine from 
a vessel of known volume such as a glass pipette 
and to time with a stop-watch the passage of 
the fuel level from a mark near the top of the 
vessel to a mark near the bottom. This method 
has two serious objections. Since both the 
specific gravity of the fuel and the volume 
of the measuring vessel are affected by change 
of temperature it is essential, if accuracy is 
required, to determine the temperature of 
vessel and fuel for each measurement and to 
make corrections for both variations. The 
second objection is that the fall in the level of 
the fuel during the consumption measurement 
constitutes a change in the pressure acting on 
the engine fuel system. This system frequently 
contains a considerable volume of air collected 
at the top of filters, surge vessels and other 
spaces. The presence of a certain amount of 
air in the system may be desirable, moreover, 
to avoid pressure fluctuations which may other- 
wise occur as a result of the spilling action of 

* Abridged Report No. 48/7 of the British Internal 
Combustion E Research Association, 
B.I.C.E.R.A. Flow Meter for Measuring the Fuel Con- 
sumption of Internal Combustion Engines.” 
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the injection pump or the action of a feed 
pump when this is employed. If the pressure 
on the system diminishes during the consump- 
tion measurement, the air in the system 
expands, and the apparent volume of fuel 
consumed is less than the true volume by the 
amount that the air expands. 


Tue B.I.C.E.R.A. Firow METER 


In a flow meter developed by the British 
Internal Combustion Engine Research Associa- 
tion, the first of the objections has been over- 
come by the use of a compact form of weighing 
machine in place of measurement by volume, 
and the second by arranging that, as the fuel 
flows out of the vessel, the vessel moves upward 
at such a rate that the level of the fuel and thus 
the pressure exerted remain constant. 

The diagram we reproduce shows the arrange- 
ment of the apparatus. The vessel A, which 
contains the fuel to be metered is carried on 
two light arms B, attached to a block C. Also 
attached to the block at a suitable angle is a 
rod F carrying a counterbalance weight G. 
The block is mounted by means of small ball 
bearings on a fixed shaft D, which projects 
from the back-plate E. 

In preparation for a test, the vesseb is filled 
through the pipe H, which enters the open top. 
As the vessel fills, the increase in weight causes 
the balanced system to rotate. The vessel 
descends and the weight moves outwards, thus 
exerting an increasing balancing torque. 

The reverse process occurs when the meter 
is connected to the engine system; the fuel 
flows out by siphon action through the pipe 
H, and the vessel rises at a rate dependent on 
the fuel consumption rate of the engine. 

The movement of the vessel between any 
two points in its upward travel corresponds 
to the discharge of a definite weight of fuel. 
The of the vessel past two selected 
points in its travel is indicated by an optical 
system, which magnifies the movement of the 
vessel thirty times approximately. An electric 
lamp K with a bar type filament is mounted 
on the back-plate and at a short distance from it 
is fixed a hair-wire L in an aperture. Two short 
focal length lenses M are mounted in a surip N 
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attached to the fuel vessel. When one of these 
lenses is in line with the lamp filament and the 
hair-wire, an enlarged image of the wire is 
projected via the mirror O on to the ground 
glass screen P, which is provided with a datum 
line. As the first lens passes in front of the 
hair-wire, the dark line which is the image of 
the wire moves rapidly up the ground glass 
screen and its past the datum line 
gives a sharp indication of the commencement 
of the consumption period. When the second 
lens passes the process is repeated, indicating 
the end of the consumption period. There is 
no parallax error with this arrangement and 
the screen may therefore be viewed froth any 
angle. The consumption period may be timed 
by means of a normal type of stop-watch, and 
the recorded time, together with the known 
weight of fuel, gives accurately the mean rate 
of consumption during the period. In the 
laboratory a Jacquet tachoscope is used. This 
consists of a revolution counter combined with 
a stop-watch, the two being set in motion 
simultaneously by thumb pressure on a catch 
and later arrested simultaneously by a similar 
movement. In this manner both the mean 
flow rate and the mean engine speed during 
the period of the fuel flow measurement are 
accurately determined. 

A plate Q is attached to the open end of 
the pipe. If a plain cylindrical vessel is used 
the plate is made elliptical so that there is 
clearance between the edge of the plate and 
the wall of the vessel in the extreme positions 
of the vessel. Oscillation of the system involves 
the passage of fuel through this clearance, and 
produces a damping effect. In order to obtain 
@ small and constant clearance area, and hence 
a large and constant damping effect, the vessel 
may be made in the form of a segment of an 
annulus of circular cross section, or, as in the 
meter illustrated, of rectangular cross section. 

The fuel meter is calibrated by passing the 
fuel discharged during the indicated period 
to a glass beaker weighed on a chemical balance 
before and after filling. Calibration tests 
made at intervals over a period of several 
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FUEL FLOW METER 


months with meters of this type are stated to 
have shown variations not greater than 
0-25 per cent in the weight of fuel discharged 
during the indicated period. 

The diagram shows a flow meter used in the 
laboratory. This unit meters a total of 2-5 1b 
of fuel, and, used on a 300 h.p. engine, it gives 
a@ minimum measurement period of one minute. 
An additional lens placed at one-half of the 
distance between the other two permits the 
use of one-half of the total quantity of fuel, 
an additional calibration being made for this 
range. In another flow meter in use in the 
laboratory an additional lens placed at one- 
third of the distance between the other two 
permits the use of two-thirds or one-third of 
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the total quantity of fuel, further calibrations 
being made for these ranges. Other features 
of interest are the light construction of the 
vessel and arms, and the dust-excluding cover 
for the bearings. A very light spindle oil is 
used for hebrication. 


a 


A Variable Speed Gear 


WE have received particulars of an infinitely 
variable speed gear unit, which has been 
developed by Mr. P. Tout-Kowsky, of 7, Rue 
de Navarin, Paris, and is now made by the 
Société Etudes et Constructions Mécaniques. 
The mechanism of this unit combines the effect 
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VARIABLE SPEED 


DIAGRAM OF 


of differential and conical friction gearing ; 
its arrangement can be seen in the diagram we 
reproduce above. 

The input shaft A is connected through a 
system of four bevel gears B to the output 
shaft C. A spur gear D keyed on the input 
shaft drives four planetary gears E, two of 
which are shown in the diagram. Each of these 
planetary gears drives a shaft on which two 
friction cones F are mounted. A helical spring 
is interposed between the cones on each shaft, 
and the cones are urged outwards to maintain 
a firm contact with the friction rings G through 
which rotation of the cones is transmitted to 
a centrally disposed double cone unit H. 

The upper and lower bevel gears B are 
rotatably mounted on spindles projecting from 
the inner wall of the double cone. The system 
of four bevel gears constitutes a differential 
gear, by which the output shaft speed is con- 
trolled by the speed of rotation of the double 
cone. It will therefore be seen that by this 
arrangement the speed of the output shaft 
is in direct relationship to the setting of the 
friction rings along the transverse centre plane 
of the main double cone. 

A speed varying mechanism is arranged to 
move the friction rings simultaneously in 
respect to the double cone and through them 
the required speed and direction of rotation of 
the output shaft can be set. The units are 
built with each of the opposed cones and 
friction rings equally loaded, the whole assembly 
being enclosed and symmetrically disposed in 
respect to the input and output shafts, which 
are in line. 





Horby Radio Broadcasting 
Transmitter 


Rapio broadcast transmitting equipment 
supplied to the Swedish Broadcasting Adminis- 
tration by Standard Telephones and Cables, 
Ltd., has recently been put into operation on a 
frequency of 1131 ke/s at the 100-kW station 
at Hérby, which now gives listeners greatly 
improved quality of transmission. 

Foremost among the design innovations 
responsible for this improvement is the use of 
the ‘‘ inverted” or “ grounded-grid”’ method 
of operation of the one high-power valve used 
in a single-sided radio-frequency circuit to give 
the 100-kW carrier power. Whilst this method 
of valve operation has proved invaluable in 
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ultra short-wave and -short-wave amplifiers. 
this, it is believed, is the first time that thy 
grounded-grid valve has been adopted in the 
medium-wave band. Besides giving the natura] 
advantage of the elimination of any form of 
balancing or neutralising, the use of the inverted 
amplifier has improved the efficiency of the 
carrier generation to some 80 per cent and 
decreased the audio frequency distortion pro. 
ducts attributable to the radio frequency 
amplifier. These effects, combined with thio use 
of a cathode follower-driven modulator, have 
produced an equipment in which the distortion 
products do not exceed 1 per cent up to 95 per 
cent modulation over the full frequency range 
of 50—10,000 c/s with an average mains cop. 
version efficiency of 38 per cent. 

The equipment supplied to Hérby is the 
forerunner of a series of new transmitters 
introduced by the company, and more orders 
from both home and overseas are being 
executed. 





British Standards Institution 


AU British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 


STEEL PLATE, SHEET AND STRIP 

No. 1449: 1948. This standard deals with stee| 
plate (not exceeding in), sheet and strip for auto. 
mobile and general engineering purposes. Now that 
the revised B.S. 970 has been issued, providing a 
comprehensive schedule of wrought steels for general 
use in the engineering industries, the new standard 
has been prepared to provide a similar comprehen. 
sive schedule covering steels which are commonly 
supplied in the form of plate, sheet and strip. It is 
an extension to, and should be regarded as a com- 
panion to, B.S. 970. 

The first section, covering general clauses, in- 
cludes details of manufacture, methods of test- 
ing, finish and tolerances on dimensions. The 
second section gives for each steel the chemical 
composition and the mechanical properties in the 
form of plate, sheet and strip, as applicable. 
Price 2s. 6d. 

METHODS FOR THE ANALYSIS OF STEEL: 
PART 6 

No. 1121: 1948. This specification deals with 
nickel present in small amounts in carbon and low- 
alloy steels. In it solutions required, test procedure 
and method of calculation are specified for the 
determination of nickel present m amounts less 
than 0-5 per cent in carbon and low-alloy steels. 
Two methods are included: the precipitation by 
dimethylglyoxime, followed by cyanometric finish, 
being the primary method, with the nickelic glyo- 
xime absorptiometric method as an accurate alter- 
native. Price ls. ° 
“ PLUG-IN ” CONNECTIONS FOR DOMESTIC 

PORTABLE GAS APPLIANCES 

B.S. 570:1948. The Technical Committee 
responsible for this standard worked under the 
chairmanship of Mr. 8. F. Dunkley. With any 
form of plug and socket connection, ease of con- 
nection, interchangeability and long life are essen- 
tial. Care has been taken to cover these points, 
and the specification is very comprehensive in 
this respect. To minimise the possibility of difficult 
connection by the user due to wear and tear, the 
composition of all metals used in its manufacture 
has been specified. The external design has also 
been improved to give an appearance more in cOn- 
formity with modern taste, to ensure long life and 
to reduce to a minimum the possibility of damage. 
Twenty-four fully-dimensioned inspection gauges 
are included for the first time, to ensure precision 
manufacture of the many component parts, to- 
gether with satisfactory interc bility and 
ease of connection for the user between the plug 
and socket. Price 2s. 6d. 


————@»——___——_. 


VERMICULITE INSULATING MATERIAL.—We are 
informed by Dohm, Ltd., 167, Victoria Street, 
London, 8.W.1, that it is now producing vermiculite 
insulating material in this country. Vermiculite 
is a mineral which, when processed, breaks down 
into small pellets containing innumerable air cells 
and weighs only from 7 lb to 10 lb a cubic foot. 
It is stated that the material can be used to replace 
sand and gravel in many types of masonry work, 
using cement or gypsum as a binder, and permits 
a considerable saving in structural weight. It 
is said by the makers to have very good heat, 
sound and fire insulating properties when used 
either loose or in block form in buildings. 
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Dec. 17, 1948 


New Developments in 
Broadcasting* 


By SIR NOEL ASHBRIDGE, F.K.C., B.Sc. (Eng.), 
M.L.C.E., M.I.E.E., F.I.R.E. 

THE title of this address is wide, but my 
jntention is to pick out two outstanding 
developments. What I am going to say cannot, 
I am afraid, be much more than a kind of 
progress report. I am conscious, moreover, 
that the great majority of my audience are 
not radio engineers and I therefore propose to 
try and treat the subjects in such a way 
as to be of interest to engineers engaged in 
other branches of the profession. The subjects 
[have chosen are first, television, and secondly, 
ulttra-high-frequency, or, if you prefer it, ultra- 
short-wave, broadcasting. 


TELEVISION To-DAY 


First, with regard to television, it might be 
said that this is not a new development, and, 
in a sense, this is true because a regular service 
of television using the existing system was 
initiated in this country as far back as 1936, 
while television in a more rudimentary form 
was being transmitted by the B.B.C. for some 
years before that. Nevertheless, from the 
point of view of technical finality, it is still 
definitely in its early stages and can therefore 
be regarded as a new development. Moreover, 
a great deal of expansion is still necessary 
before it can be said that the service is on a 
nation-wide basis. 

Let us consider then where we stand at the 
present time. There is one station working in 
London which, in fact, has been working. on a 
regular service basis since November, 1936, 
with a hiatus due to the war from September, 
1939, to June, 1946. The peak power of its 
vision transmitter is 17kW, while the carrier 
power of the sound transmitter is 3kW. The 
average working range is approximately 40 
miles, although, of course, reception is possible 
in some directions well beyond this distance. 
The television frequency band in which this 
transmitter is working extends from 41Mc/s 
to 66-5Mc/s so far as this country is con- 
cerned, but from the international point of 
view the band could be extended to 68Mc/s. 
This allows sufficient space for four complete 
vision and sound channels, with a possible 
fifth, if the band could be extended to the 
upper international limit. 

Transmitters using frequencies of this order 
are not normally subject to interference from 
other transmitters at great distances, as is 
the case when using lower frequencies. Never- 
theless, in certain circumstances, long distance 
transmission by reflection from both the iono- 
sphere and the troposphere can, and does, 
take place for short periods on these compara- 
tively high frequencies. If, however, we ignore 
the possibility of occasional interference for 
brief periods from stations outside the United 
Kingdom, we have the possibility of using 
four, or perhaps five, high-power stations on 
separate wavelengths. There is also, of course, 
the possibility of using the same channel for 
stations at opposite ends of the country, but 
although the technique of sharing channels is 
well known for sound broadcasting, the pos- 
sibilities in connection with vision have not 
yet been fully explored. It is known, however, 
that the prospects of being able to share vision 
channels are not very promising unless the 
distance is roughly 300 miles or more. 


RANGE OF RECEPTION 


Again, the range of future stations can to 
some extent be increased over and above that 
attained by the existing London station at 
Alexandra Palace by the use of greater power 
and a higher mast for supporting the radiator. 

For example, the new station (at Sutton 
Coldfield) to serve the Birmingham area will 
have double the peak power for its vision 
transmitter—that is to say, about 35kW— 
and four times the carrier power for the sound 
transmitter—that is 12kW—as compared with 
the equivalent transmitters at the Alexandra 
Palace in London. At the same time, the height 
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of the mast at Sutton Coldfield will be 750ft 
instead of 300ft at Alexandra Palace; as a 
result, the average range may be perhaps 
50-60 miles, but stress must be put on the 
fact that this will be an all-round average and 
that the range in different directions will 
vary considerably, due to the character of the 
intervening country. 

It may be possible to use higher power still 
for some of the future stations, but while 
this might considerably improve the general 
quality of reception, it is unlikely to increase 
the maximum working range materially. Even 
if it became possible to use five channels it 
is unlikely that the population coverage would 
exceed, say, 70-75 per cent of the total popu- 
lation. I need hardly point out that the per- 
centage of area coverage would be very con- 
siderably less. This is not, however, a carefully 
calculated figure, since the sites and conditions 
of working for future stations are not yet 
fully known. 

Nevertheless, it is evident that a consider- 
able population coverage is possible while 
still working in the band at present allocated 
for television in this part of the usable fre- 
quency spectrum and without taking into 
account the possibility of using more than one 
transmitter on a single frequency channel. 
Doubtless, when the possibilities in this band 
have been exhausted, consideration will be 
given to the possibility of working in other 
bands allocated for television of higher fre- 
quency. There is, of course, the possibility 
that at the next International Telecommuni- 
cations Conference, which is due to take place 
in Buenos Aires in about four years’ time, 
some expansion of television bands may be 
made. For the present the higher frequency 
bands already allocated will be used by secon- 
dary transmitters for linking outside broad- 
casts to the main transmitters and possibly 
for radio links connecting one station with 
another. 


PICTURE QUALITY AND DEFINITION 


We must now consider the possibilities with 
regard to the quality of the picture using the 
system at present in operation, on which, of 
course, must depend the scope. of the pro- 
grammes undertaken. Very broadly, the 
definition depends on the number of lines used 
in scanning the object to be televised. If 
other factors remain constant this in turn 
determines the width of the modulation band 
to be transmitted, which again is limited in 
practice by the frequency of the carrier wave. 

Working in the frequency band at present 
used, we might say that the maximum modu- 
lation band width on economic and practical 
grounds is in the neighbourhood of 3Mc/s. 
It is commonly assumed that the definition 
in a horizontal direction across the picture 
should be equal to that in a vertical direction, 
although this is by no means final. The present 
system transmits twenty-five pictures per 
second interlaced 2-1 (fifty frames per second) 
with 405 lines per picture. The band width 
required for these conditions is 2-8Mc/s, 
which is not far from the maximum which is 
economically feasible. It should be borne in 
mind that the wider the band width to be 
received, the higher the cost of the receiver. 

In other countries a somewhat larger num- 
ber of lines is being used while still working 
in this wave band ; for example, in U.S.A. 
525 lines per picture are in use. This means 
in practice that the vertical definition is fre- 
quently greater than the horizontal, depending 
on the design of the receiver. It could be 
argued that for a certain modulation band- 
width this has some overall advantage in that 
the line structure of the picture tends to be 
less visible. There may be something in this 
argument, but it is doubtful whether it is of 
real practical importance from the point of 
view of the average person making use of the 
service, which is, of course, the most impor- 
tant consideration. The whole problem amounts 
to the striking of a balance between vertical 
definition, horizontal definition and the cost 
of the receiver. It is interesting to note that 
the picture characteristics chosen for this 
country more than twelve years ago still remain 
reasonably sound on an all-round basis. 
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The next question is whether the present- 
day television, ignoring the comparatively 
slight variations in different: countries, repre- 
sents finality so far as picture definition is 
concerned. The answer is undoubtedly ‘“ yes ” 
for many years to come, but at the same time 
the answer is certainly “‘ no ”’ if we are consider- 
ing the distant future. Considerably higher 
definition for a black and white picture, as 
distinct from colour, is already technically 
quite feasible, but this would necessitate a 
higher carrier frequency, which would, in turn, 
bring with it coverage difficulties of various 
kinds, but what is even more important is 
that the cost of the receiver, already high, 
would be considerably higher. 


TELEVISION IN COLOUR 


Again, if we are considering the comparatively 
distant future we cannot ignore the possibilities 
of colour. More than one system of colour tele- 
vision has already been demonstrated on a 
laboratory basis ; it is generally admitted, 
however, by those working on television, that 
it is not a practical and economic proposition 
at present. It would, of course, involve the 
same difficulties as would be encountered with 
considerably higher definition in black and 
white, but so far as can be seen at present, 
it would also involve additional difficulties 
and much higher cost both in connection with 
the production of the programme and the cost 
of receivers to the public. It is frequently 
argued that with colour the intrinsic definition 
of the picture itself does not need to be so 
high as with a straight black and white pic- 
ture and therefore the extra modulation band- 
width arising from the use of colour need not 
be much higher than would be necessary with 
higher definition in black and white. This, 
of course, is mainly a psychological effect 
arising from the fact that with colour there is 
added information in the picture which is not 
present in the case of black and white pictures. 

The logical conclusion, therefore, is that 
present-day television as used in this country 
is not out of date, as some people have sug- 
gested. On the other hand, it is clear that 
all present systems as used in any country 
do not represent the maximum ultimate pos- 
sibilities of television, especially if the economic 
side of the problem is ignored. At the same 
time it is clear that from the public-service 
point of view, developments of a major kind 
are very unlikely to be made for many years 
ahead. 


Economics OF TELEVISION 


It cannot be emphasised too strongly, 
moreover, that costs will enter prominently 
into any consideration of new systems. Already 
the overall economics of a television service 
are much more difficult than in the case of 
sound broadcasting. To such an extent is 
this the case that the smaller countries are 
faced with a difficult problem of how best to 
introduce a service of television on a self- 
supporting basis; a problem in which, inci- 
dentally, the actual distribution of population 
is an important factor. A further important 
economic consideration arises from the re- 
stricted rate of production of television receivers 
due to existing economic conditions. For 
example, the number of receivers in use in 
this country is at present limited almost entirely 
by the rate of production, which, in turn, is 
limited mainly by the availability of materials. 
For this reason the actual number in use is 
about 60,000, which is far below what would 
be possible with greater production. 


Uttra-SHORT-WAVE BROADCASTING 


The other major development which I wish 
to speak about is ultra-high-frequency, or ultra- 
short-wave broadcasting. Almost everyone 
knows, of course, that home broadcasting is 
carried out on what are known as long and 
medium waves. Such waves have one main 
disadvantage ; in darkness they are reflected 
from the ionosphere, which not only gives 
rise to the well-known distortion due to fading, 
but causes severe interference between stations 
using the same wavelength at very consider- 
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able distances. It is true that this also makes 
long-distance reception possible, but for a high- 
quality home broadcasting service such recep- 
tion cannot be regarded as satisfactory. The 
existence of indirect ray transmission means 
in effect that, generally speaking, high-power 
stations, say, on the continent of Europe, 
eannot normally satisfactorily share the same 
channel unless they are separated by well over 
1000 miles. 

This naturally gives rise to the very serious 
overcrowding of the available frequency bands 
and to the necessity of allowing only 9-ke/s 
spacing between channels, which is not suffi- 
cient for really high-quality reception except 
when the received strength from the wanted 
station is high. 

If the tendency to increase the number and 
power of broadcasting stations throughout 
Europe continues, it may even be necessary 
still further to reduce the spacing to secure 
an internationally-agreed wavelength plan, 
without which a condition of chaos would almost 
certainly develop. Thus, at the recent European 
Regional Broadcast Wavelength Conference 
at Copenhagen there was at first strong pressure 
to adopt a 10-kc/s separation between channels 
but in the end, in order to secure agreement, 
it became necessary to adopt 9kc/s as the 
standard spacing. Even so, it was nec 
to space a few of the channels at the high- 
frequency end of the medium-frequency band 
at 8kc/s in order to fit in the very large number 
of stations which had to be accommodated. 

In these circumstances, it may well be asked 
what are the prospects of good broadcasting 
in the future. Fortunately, the answer in 
this case is favourable ; without much doubt 
the future to a large extent depends on the 
development of broadcasting on ultra-high 
frequencies. Since, however, the shortage of 
channels has existed for more than twenty 
years, with steadily increasing severity, the 
question naturally arises, why has this expedient 
not been adopted before ? 


INCREASING THE RANGE 


The answer is that prior to the introduction 
of television on carrier frequencies as high as 
45Mc/s, as a matter of necessity, to accommo- 
date the very wide modulation frequency 
band, it was thought that these very high- 
frequency waves would be limited in range to 
“‘ line-of-sight ’’ transmission and would be 
very subject to masking and shadow effects 
from hills, large buildings and other obstruc- 
tions. In fact some doubts were expressed 
as to whether such frequencies were really 
practicable for a broadcasting service at all. 

To an extent these fears ere realised in prac- 
tice, but certainly not to the serious extent 
anticipated. Moreover, it has been found that 
by siting stations on carefully chosen high 
ground—and I might mention here that the 
choice is not necessarily the same as it would 
be for a medium or a long-wavelength station 
—and by placing the radiating system at the 
top of the highest mast it is practicable to 
build, these limitations in coverage can be 
very greatly reduced. 

Again, the radiating system for these fre- 
quencies can be designed to concentrate the 
energy in the required direction in the vertical 
plane to such an extent as to give the effect 
of several times the apparent power. The 
result is that the maximum effective range of 
a 25-kW sound broadcasting station working 
on, sey, 90Mc/s, may prove to be roughly 
equal to that of a similar stavion on, say, 
1000kc/s. But this is perhaps rather a broad 
statement and the exact nature of the terrain 
to be covered must be taken into account. 
For example, the general coverage of a moun- 
tainous district would in the ordinary way not 
be feasible, although the technique of using a 
number of low-power stations of this type in 
populated mountainous areas may be found 
quite satisfactory. Again, there may be, and 
almost certainly will be, some strictly local 
difficulties in cities with tall buildings. It is 
anticipated, however, that these effects will 
not be important enough to prevent the deve- 
lopment of broadcasting on these frequencies. 
The band which is at present earmarked for 
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the purpose in this country is 87-5Mc/s to 
95Mc/s. 
BENEFITS OF FREQUENCY MODULATION 

Many people refer to this kind of broadcasting 
in a general way as F.M., which, of course, 
means frequency modulation. Many mullions 
of words have been written on this method of 
modulation; both extolling the advantages 
and pointing out the difficulties. When a 
transmitter is frequency modulated it means 
that the carrier wave is modulated by the audio- 
frequency programme input by varying its 
frequency instead of its amplitude, which is 
normal for broadcast transmitters. The ad- 
vantages of the former method, put very 
briefly, are that it reduces to a considerable 
extent parasitic interference of most kinds, 
giving @ remarkably silent background even 
when the field strength is comparatively low. 
It is this fact which makes it possible to adopt 
a lower field strength as the working limit and 
so obtain a range comparable with that obtained 
on lower frequencies where the rate of attenua- 
tion is much less. The main disadvantage is 
that to get the full advantage from a F.M. 
transmitter, the modulation band-width— 
that is, the overall frequency swing of the 
carrier—must be of the order of 150kc/s, 
whereas the highest possible quality of sound 
transmission using amplitude modulation re- 
quires, say, 30-ke/s channel-width overall. 
Frequency modulation, therefore, cannot be 
used on medium or long waves because of the 
wide band necessary if it is to be effective. 

It is thought by many people that the 
time will soon be reached when the ultra-high- 
frequency bands are as congested as are the 
medium and low-frequency bands at the present 
time. This, however, is unlikely, unless it is 
found that in practice interference between 
stations at a distance, due to tropospheric 
propagation, which is liable to occur on these 
frequencies, is more severe than is anticipated 
at present. It should be explained that by 
tropospheric propagation is meant reflection 
or refraction, at much lower levels than the 
ionosphere, caused by sharp variations in 
atmospheric temperature and humidity with 
height. Nevertheless, the fact that frequency 
modulation uses five times the band-width 
necessary for amplitude modulation might 
conceivably cause a set-off to its main advan- 
tage, namely, that good reception can be ob- 
tained at a much lower field strength. 

Perhaps it should be made clear that were 
there no such thing as frequency modulation, 
it would still be possible to develop the use of 
ultra-high frequencies for broadcasting, using 
amplitude modulation, although at the moment 
general, if not quite universal, opinion is in 
favour of exploiting ultra-high-frequency broad- 
casting using a frequency-modulated carrier. 

The advantages of frequency modulation 
for high-frequency broadcasting began to be 
realised in the U.S.A. at about the beginning 
of the late war and it was developed there to 
a limited extent during the war years. It 
has now obtained a firm hold in America and 
expansion is extremely rapid both with regard 
to transmitters and receivers. 


PRESENT EXPERIMENTS 


So far as broadcasting was concerned, it 
was not possible to do any practical work on 
this development during the war in this country, 
but as soon as the end was in sight, the B.B.C. 
started experimental work, using two or three 
low-powered stations in areas which were 
chosen to give typical conditions which would 
have: to be met in practice. Valuable, but not 
complete, data have been obtained and before 
committing a very large sum for development 
on a country-wide basis it was decided to 
construct a high-power station near London, 
which would be regarded to a considerable 
extent as experimental. 

This station will have two transmitters, 
each with a power of about 25kW (which is 
somewhat higher than is commonly used in 
America) and the maximum height of mast 
allowed by the Air Authorities, 500ft. It 
has been constructed in such a way as to facili- 
tate comparative experiments between two 
transmitters working under different modula- 
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tion conditions and with the object of making 
measurements on which it would be reasonable 
to base a scheme for general coverage. Its 
experimental nature does not, however, imply 
that there is any real doubt as to the feasibility 
and importance of ultra-high-frequency broad. 
casting generally, and, in fact, the station at 
Wrotham, Kent, will be the first of a chain of 
such stations through the country. 

Ultimately it will, of course, be necessary 
for listeners to provide themselves with new 
receivers, or possibly adaptors, and with this 
in view close liaison with industry is being 
maintained. It is hoped that suitable receivers 
will be produced at the right time which will 
cover the low, medium and ultra-high-frequency 
bands. 

It is always dangerous to make forecasts 
concerning the distant future, especially when 
the relative data are incomplete. However, it 
can be said that it is not anticipated that 
ultra-high-frequency broadcasting will, in the 
foreseeable future, entirely replace the use of 
medium and low frequencies, at any rate in 
this country. In a consistently flat country 
this might well be feasible, assuming, of course, 
that listeners had provided themselves with 
suitable receivers. However, where moun. 
tainous or very broken country is to be covered, 
serious difficulties may well be encountered 
and the ultra-high-frequency development 
should be regarded more as an extremely wel- 
come auxiliary to the existing services, rather 
than as a replacement of them. Above all, 
their use can fortunately be regarded as a 
solution in the future to the steadily increasing 
international difficulties with regard to the 
sharing out of channels which arise from the 
limitations of the low and medium-frequency 
bands. At the same time, the new bands 
would, in general, make possible improved 
reception giving greater artistic possibilities 
for the future. 


THE New WAVELENGTH PLAN 


As already mentioned, a conference of Euro- 
pean countries has just succeeded in producing 
a new wave plan to which a large majority of 
the countries present have agreed. It is to 
be applied in March, 1950, and normally 
there should be five or six years before this 
plan would come up for revision. However, 
taking into account the extreme difficulty of 
obtaining an agreement at this conference 
and the fact that broadcasting, especially in 
certain countries, is now being rapidly developed 
for the first time on a basis of high-power 
stations, the prospects of obtaining future 
agreement would not be at all promising 
were it not for the fact that in future some of 
the development should be absorbed by the 
use of wave bands not so far taken into use. 

Thus, it is most satisfactory that we can, 
quite apart from television, look forward to 
the further development of sound broadcasting, 
a possibility which even ten years ago appeared 
to be rapidly disappearing. 


ol 


British Counci, CONFERENCE GrRants.—The 
British Council has a small fund to enable overseas 
delegates to attend national or international con- 
ferences held in the United Kingdom on scientific 
subjects, including agriculture, engineering and 
medicine. Grants from this fund are paid to overseas 
delegates in person and cover subsistence in the 
United Kingdom for the duration of the conference 
up to a period of two weeks. Fares to and from the 
United Kingdom can be paid only in exceptional 
circumstances. No payment can be made to the 
convening body to cover secretarial or other 
organising expenses, and grants are made only to 
delegates who cannot otherwise arrange to come to 
this country. Conveners of conferences to be held 
during the period April 1, 1949, to March 31, 1950, 
should apply to the Director, Visitors Department, 
British Council, 3, Hanover Street, W.1, by January 
15, 1949, giving particulars of their conference and 
the number of delegates (and their nationalities) 
whom they think will require assistance. Where it 
is impossible for conveners to apply by January 15th 
they may apply later upon the understanding that 
funds may no longer be available. The applications 
will be considered by the relevant British Council 
Advisory Panel of Scientific Experts and conference 
conveners will receive a reply by the end of Feb- 
ruary, 1949. 
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Thames Cable Tunnel at 
Battersea 


Work is nearing completion on the £150,000 
eable tunnel under the Thames from Battersea 
power station to Chelsea Embankment that 
was begun in September last year to carry 

wer cables to @ new sub-station in North- 
West London. As the existing cross river cable 
tunnel was full to capacity, it was necessary to 
drive @ new one. This runs from Battersea 
“B” station switch house, under the coal 
store and coaling jetty and under the river to 
a surface point in Chelsea Bridge Road, near 
Ebury Bridge Road, with a branch tunnel to 
Chelsea Embankment. 

To have driven the tunnel direct from point to 
point would have involved a diagonal river cross- 
ing, bringing the tunnel directly under one of 
the piers of Victoria Railway Bridge. For this 
reason the tunnel approaches midstream in a 
curve which brings it through the centre span 
midway between the bridge piers and once 
dear of the bridge the tunnel again sweeps in 
a curve to the north bank. The accuracy 
necessary in the tunnelling operations was 
achieved by means of a preliminary surface 
survey and great care in setting out the tunnel 
line in the underground works. 

The tunnel is 8ft in internal diameter, lined 
with cast iron segments, and when complete 
will be about 2500ft in length. It is 76ft 
below ground at the south bank and has a 
minimum clearance below the river bed of 
16ft, 4ft of which is London clay. The work 
has proceeded continuously in eight-hour 
shifts, averaging 60ft of tunnel per week. A 
Greatheart shield was used and the average 
labour force was twenty-five men. At one 
point below the river, when driving through a 
pocket of sand, air pressure had to be raised 
from the normal 10 lb per square inch to 28 Ib 

square inch, to keep out water and 
some trouble was experienced by workers, 
who were affected by the compressed air 
disease, known as ‘‘the bends.” The com- 
pleted tunnel will have involved 6500 cubic 
yards of soil excavation and will contain 1900 
tons of cast-iron lining. The operations are 
cases to be complete by the end of January, 
1949. 

The tunnel was designed and its construction 
supervised by the engineering staff of the for- 
mer London Power Company, Ltd., and, since 
vesting date, of the London Division of the 
British Electricity Authority. 


a 
Canadian Engineering Notes 
Ore Separation Problem 

Construction of the new titanium 
smelter at Sorel, in the Province of Quebec, 
by the Kennecott Copper Company and New 
Jersey Zinc Company interests, is expected to 
commence shortly. For many years the Quebec 
Department of Mines has encouraged develop- 
ment of the large deposits of titanium-iron ore 
in the province. There were, however, two 
major difficulties in the way of such a develop- 
ment. One was that until the war years, high 
quality titanium-bearing ores were available 
in plentiful supply from the State of Travancore, 
in the south-west corner of India. Recently, 
however, certain regulations imposed by the 
Travancore Government on the export of its 
titanium ores have made it necessary for users 
of titanium dioxide to look for other sources 
of raw material. 

The second difficulty was that the titanium 
content of the Quebec ore was intimately mixed 
with iron ore, and separation of the two to 
produce a titanium slag of proper quality for 
the manufacture of titanium dioxide had been 
found an extremely difficult task. The 
Shawinigan Water and Power Company, 
through its research department, undertook to 
work out this problem in the knowledge that if 
& successful solution could be found it would 
bring a large new industry to Shawinigan 
territory and result in an important develop- 
ment of the natural resources of the province. 
The Shawinigan Company’s many years of 
experience in the design and operation of electric 
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furnaces in its carbide and stainless steel plants 
at Shawinigan Falls provided the necessary 
background for the undertaking of this problem, 
and after two years of research and experimenta- 
tion a solution was found. At the same time 
Kennecott Copper Corporation and the New 
Jersey Zinc Company were carrying on research 
work of their own, and the combined results 
of the work of all companies concerned now 
makes it possible for a large commercial plant 
to be designed and successfully placed in 
operation. 

The smelter will require large amounts of 
power, which will be made available by the 
Shawinigan Water and Power Company. 
Approximately 150,000 h.p. will be used when 
the first unit of the plant is in full operation in 
1951, and by that time the Shawinigan Com- 
pany will have completed its new power develop- 
ment at Trenche, on the Upper St. Maurice 
River, which will have a capacity of 384,000 h.p. 
Although much engineering work remains to 
be done, initial construction is expected to 
commence in the near future. It is expected 
that the titanium slag will be exported, prin- 
cipally, to the United States, where it will be 
converted to titanium dioxide. 


New Labour Code 


Workers in a large group of key 
Canadian industries now operate under a new 
Federal labour code. One of the most con- 
troversial acts to move through Parliament in 
recent years, the code sets up machinery for 
collective bargaining and settlement of indus- 
trial disputes in a wide range of enterprises 
now under Federal jurisdiction. These include 
railways, ocean and inland shipping, communica- 
tions, aviation, radio, undertakings extending 
beyond the limits of a single province, and any 
activity that Parliament may declare for “ the 
general advantage of Canada.” Outstanding 
provision of the code, perhaps, is its provision 
for a “ cooling off ’’ period before a strike or 
lock-out may be staged in the industries under 
its scope. Definite procedure is laid down for 
negotiations and conciliation of a dispute, and 
no stoppage is allowed until the formula has 
been completed. The time limit is not specified, 
but it has been estimated to run as long as 
eighty days from the outbreak of a dispute. 
No stoppage whatever is permitted during the 
actual run of a collective bargaining contract. 
They are allowed only before an agreement has 
been negotiated, or after it has expired. 
Penalties are provided, for union or employer, 
in the event of violation. 

Another major feature of the code is that a 
union must have the vote of more than 50 per 
cent of the personnel in a bargaining organisa- 
tion. Under the cld wartime legislation that 
the code supplants a union needed only a 51 
per cent vote of those balloting in an election 
for certification. 


Paper Machine Improvements 

Most of the improvements developed 
in the newsprint industry in recent years have 
gone into the installation of a new paper- 
making machine at the plant of the Powell 
River Company, in British Columbia. The 
new machine (No. 8) is installed in a building 
which was partially completed in 1930, when 
paper machine No. 7 was acquired. It is 
226in wide and is capable of mechanical 
operation at speeds up to 2000ft per minute, 
600ft per minute faster than the older machine. 
The stock inlet is of entirely new design, 
developed by the Powell River Company. 
Totally enclosed, it operates under conditions 
of constant level and variable pressure. It is 
expected to extend the range of commercial 
operation well beyond existing limits. The 
fourdrinier is of the conventional removable 
type, with certain novel features such as auto- 
matic wire tensioning equipment. It is pro- 
vided with a centrifugally cast bronze breast 
and wire rolls, rubber-covered steel table rolls, 
and plastic-coated steel suction boxes. The 
suction couch roll is of large diameter equipped 
with a double-compartment suction box and 
top pressure roll, both indispensable to safe 
and efficient operation at high speeds. The 
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press section, which is particularly compact, 
contains two suction presses ed for auto- 
matic loading. Enclosed gear top roll lifting 
mechanisms are used. The press doctors 
discharge on to belt conveyors. The dryer 
section contains fifty-two main dryers and 
ten felt dryers, arranged in four sections. 
The drying cylinders run in pivoted shoe bear- 
ings. Condensate is removed from the drying 
cylinders by means of internal baffles and 
siphon pipes with scoop tips. The reel is of 
the Pope type, especially designed to produce 
reels of double the normal diameter, a feature 
which is expected to reduce the time lost between 
reels in the rewinding operation. A double-drum 
winder is fitted, with individual motor-driven 
slitters and automatic roll-discharging equip- 
ment. The paper machine drive is of Harland 
sectional electrical pattern, with the main 
motor-generator set coupled to a back-pressure 
steam turbine, through which all process steam 
required by the machine is passed. 


Scrap Iron 

Canada is facing a critical shortage of 
scrap iron resulting from a considerable drop 
in supplies flowing in to steel furnaces and iron 
foundries. To maintain present output of 
about 3,000,000 ingot tons of steel annually, on 
which the country’s industrial life depends, 
Canadian steel producers must buy approxi- 
mately 800,000 tons of scrap a year. In addi- 
tion, they use about 1,500,000 tons of basic 
pig iron and 800,000 tons of “ circulating 
scrap’? which comes from the mills. It is 
shortage of scrap in the purchase field that is 
causing trouble. Some scrap has been obtained 
from the West Indies and Australia, and efforts 
are being made to get additional supplies from 
Germany and Japan. 


The Late Richard John Durley 


Secretary emeritus of the Engineering 
Institute of Canada and former professor of 
mechanical engineering at McGill University, 
Richard John Durley, M.B.E., M.E., M.E.I.C., 
died recently at his home in Westmount, 
Quebec, after a long illness. He was in his 
eighty-first year. 

Born at. Bierton, Bucks, England, Mr. 
Durley received his early education at Bedford 
Modern College and later at University Col- 
lege, London, from which he graduated in 
1887, with the degree of B.Sc. He was em- 
ployed by a British shipbuilding and engineer- 
ing firm until in 1893 he won a Whitworth 
Scholarship. In the following year he was ap- 
pointed chief lecturer in engineering at the 
Municipal Technical School, Hull. In 1896 
he moved to Canada and became assistant 
professor of mechanical engineering at McGill. 
Two years later he was made full professor 
and remained in this capacity until 1912. 

During the first world war he was officer 
in charge of gauges and standards in the 
Imperial Ministry of Munitions, Department of 
Inspection, Canada, and at the end of the war 
was made secretary of the Canadian Engineer- 
ing Standards Association. In 1925 he became 
secretary of the Engineering Institute of 
Canada and in 1938 retired from that position 
and was named secretary emeritus of the insti- 
tute in recognition of long and able service. 
He served as the Canadian member of the 
Council of the Institution of Civil Engineers 
and his services as a consulting engineer were 
often called upon by firms in many parts of 
Canada. 


New Paper Mill 

Preliminary surveys have been started 
for the construction of a newsprint and kraft 
mill for the Maritime Pulp and Paper Mills at 
Lepreau, New Brunswick. It is hoped that 
the mill will be in production in early 1950. 
It is expected that pulpwood required by this 
new unit will obviate the necessity for exporting 
for processing some of the 500,000 cords of 
pulpwood which have been going out of the 
province in the past few years. It is under- 
stood that the new mill will require about 
400,000 tons of pulpwood annually when in 
full production. 











British Overseas Trade 

Speaking in London last week, the 
President of the Board of Trade, Mr. Harold 
Wilson, announced that the provisional value 
of British exports in November had estab- 
lished a new record at £147,100,000, which was 
£7,000,000 above the October total, and 
£1,400,000 above the July figure, the highest 
previously recorded. As November contained 
twenty-six working days, Mr. Wilson said that 
the daily rate of export, by value, was 5 per 
cent higher than in July, which had twenty- 
seven working days. Although it was not 
possible yet to say what the November figure 
meant in terms of volume, Mr. Wilson thought 
it was quite clear that the rate must be close 
to the end-1948 target of 150 per cent of 1938 
volume, if not actually beyond it. 

Mr. Wilson wert on to say that imports 
in November were also high, the provisional 
value being £181,000,000, a figure which had 
been exceeded in only two other months— 
April and July of this year. Re-exports in 
November reached a value of approximately 
£5,200,000, which was £200,000 below the 
preceding month. The adverse balance of 
trade, Mr. Wilson added, fell during November 
by only £200,000 to £28,800,000, but was, 
nevertheless, lower than it had been in any 
month since January, 1947. 

Trade Disputes 

The Ministry of Labour’s latest report 
on trade disputes in the United Kingdom 
shows that there were 147 stoppages of work, 
which began in October, and ten stoppages, 
which had started earlier, were still in progress 
at some time during that month. In these 
157 stoppages, it is estimated that, directly 
and indirectly, 18,300 workpeople were in- 
volved, and 51,000 working days were lost 
during October. In the preceding month 
there were 115 stoppages through disputes, 
involving 14,300 people, and causing an aggre- 
gate loss of 41,000 working days. The Mini- 
stry’s report explains that the figures for 
October do not include time lost on October 
18th by several thousand workers in railway 
shops in the Glasgow district, Horwich and 
London, as a protest against delay in reaching 
a satisfactory settlement on a wages claim. 

Analysing the October statistics, it is shown 
that 104 of the stoppages occurred in the coal- 
mining industry, involving 7400 workers and 
resulting in an aggregate loss of 14,000 working 
days, while twenty-one stoppages occurred 
in the metal, engineering and shipbuilding 
industries, affecting 2200 people and causing a 
loss of 12,000 working days. There were 149 
stoppages of work through disputes which 
ended in the month of October. Of that 
number 78 lasted not more than one day ; 
30 lasted two days; 14 lasted three days; 
18 lasted from three to six days, and 9 lasted 
for more than six days. 


Institution of Works Managers 
The Institution of Works Managers 
has announced that it proposes to make the 
following awards in 1949: the Sir Henry 
Fildes medal; two scholarships entitling the 
holders to spend the term beginning in October, 
1949, in residence at Cheshunt College, Cam- 
bridge, to pursue general courses adapted to 
their particular requirements; and two bur- 
saries entitling the holders to take a fort- 
night’s general course in October, 1949, at the 
Y.M.C.A. College for Adults, Broadstairs, 
under the supervision of the Principal, Sir 
Wilfrid Garrett, formerly H.M. Chief Inspector 
of Factories. 

The basis of these awards is an essay com- 
petition, the subject of which is ‘“‘ The Selec- 
tion and Training of Foremen.” ‘The essays 
must be about 2000 words in length, and whilst 
style is of importance, originality and prac- 
ticability of ideas will be the determining fac- 
tors in granting the awards, for, the Institution 
says, it is seeking promise rather than achieve- 
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ment. The competition will be assessed in 
two grades, namely, for men over twenty-five 
but under thirty-five on April 30, 1949, in 
which grade the Sir Henry Fildes medal and 
the scholarships will be awarded ; and for men 
under twenty-five on April 30, 1949, in which 
grade the bursaries will be awarded. 

Those eligible to enter include members of 
the Institution, production personnel in firms 
which have a member of the Institution on 
their staff, and production personnel in firms 
which have contributed to the Institution’s 
technical and training fund. Intending com- 
petitors are asked to send a postcard by Janu- 
ary 3lst to the Secretary of the Institution 
of Works Managers, 67-68, Chandos Place, 
London, W.C.2, stating name, correspondence 
address, age, employer and nature of employ- 
ment. They will then be informed whether 
they are eligible for the competition. Essays 
must be submitted by April 30, 1949, and will 
need to be accompanied by a brief note about 
the competitor’s education, training and indus- 
trial experience. 


Sweden’s Trade Unions 


An informative survey of trade union 
activities in Sweden, by Mr. Gunnar Dahlander, 
of the Swedish Trade Union National Organi- 
sation, has been included in a recent issue of 
The Anglo-Swedish Review. It explains that 
there are forty-five unions, most of which are 
affiliated to, the Landsorganisationen—which 
corresponds to the Trades Union Congress 
in Great Britain—and at the beginning of this 
year their total membership was 1,194,187. 
The largest unions in Sweden, the survey states, 
are the Metal Workers’ Union, the Labourers’ 
and Factory Workers’ Union, the Municipal 
Workers’ Union, and the Railway Employees’ 
Union. 

Discussing recent wage trends in one part 
of the survey, Mr. Dahlander points out that 
last year’s wage revisions covered practically 
all sections of Swedish industry, and that 
taking the agreements as a whole, the average 
increase in wages was 9 per cent for industrial 
workers and 12 per cent for other categories. 
Wages also rose, however, because of scarcity 
of labour, increased individual productivity, 
and transfers from low-wage trades to better- 
paid occupations, and the overall increase in 
wages in 1947 was estimated at about 15 per 
cent. All wage claims, it is observed, were 
settled by negotiation and no strike action 
had to be undertaken, so that labour peace 
was preserved, notwithstanding fairly strong 
differences between the parties. 

Viewed historically, Mr. Dahlander says, 
the Swedish trade union movement has had 
no planned direction for its wages policy. In 
the main, the individual unions have acted 
for themselves without being tied by rules 
requiring them to co-ordinate their efforts 
with those of the national organisation. Wages 
rates have been determined on the basis of 
the strength of the unions concerned, the 
employers’ inclination to meet the workers’ 
demands and the particular industry’s economic 
capacity. Mr. Dahlander observes, however, 
that one important problem bearing on wage 
policy is that of the gulf between the highest 
and the lowest paid groups of workers and 
also that between men and women. On these 
specific issues, demands from various quarters 
of the trade union movement have been made, 
on the one hand for a unified wages policy, 
and on the other for acceptance of the prin- 
ciple of equal pay. 


The Employment and Training Act, 1948 

The Ministry of Labour has recently 

issued some explanatory details of the Employ- 
ment and Training Act, 1948, which received 
the Royal Assent in July. In authorising the 
organisation of an employment and training 
service, both for adults and young persons, 
the Act places upon the Minister of Labour the 
specific duties of assisting persons to select 








and fit themselves for employment suitab) 
to their age and service ; of assisting employer, 
to obtain suitable workers, and of making pro. 
vision for promoting employment in accordangs 
with the requirements of the community. 

The last of these duties, the Ministry says, 
has three aspects, the first of which is that the 
service must take its place in giving effect to 
the policy of providing a high and stable leve| 
of employment. It can assist, as may be neces. 
sary, by guiding people into particular indus. 
tries in which the national interest requires an 
expansion of employment. Secondly, the 
requirements of the community may have to be 
taken into account by the provision of training 
where the national interest most requires it. 
Thirdly, the Ministry states, the information 
which can be obtained about employment and 
unemployment may be useful to the Govern. 
ment in considering measures designed to 
provide necessary employment, as, for example, 
the stimulation of capital works at a time when 
demands for labour in other directions are 
declining. 


The European Recovery Programme 


A report of the progress made during 
the first six months of the European Recovery 
Programme was issued as a White Paper on 
Tuesday last (H.M. Stationery Office, Cmd. 
7570). It covers the second and third quarters 
of 1948, and explains that the main effect of 
E.R.P. aid is that it enables the United 
Kingdom to proceed with development plans 
which are essential both to its own economic 
recovery and to the vital part which it is playing 
in the recovery of Europe. 

The report says that since the United 
Kingdom had already embarked on develop. 
ment plans, with an intensive production drive 
for export and the strictest limitation of home 
consumption, the start of E.R.P. in April last 
was not followed by any striking changes in the 
pattern of production, exports or home con. 
sumption, and it is therefore impossible 
specifically to relate most of the imports 
received by the United Kingdom to the 
particular plans aimed at securing its recovery. 
But, the report continues, without E.R.P. aid 
many of those plans would be very seriously 
affected, and its real value is therefore best 
indicated by the fact that the United Kingdom 
continued during the second and third quarters 
of 1948 to make good progress towards its main 
objectives. 

It is pointed out in the report that the 
picture of the balance of payments situation 
cannot yet be projected beyond the end of the 
first half-year, but the figures available for 
visible trade and the gold and dollar deficit 
during the third quarter show continued 
improvement. The volume of United King- 
dom exports (1938=100) increased from 
134 in the second quarter to 138 in the 
third quarter, while the volume of imports 
remained fairly stable throughout at about 
four-fifths of the pre-war level. On this last 
item, the comment is added that E.R.P. has 
not resulted in any marked change in the com- 
position of imports. As the United Kingdom 
is able to manufacture itself most of the 
machinery and equipment needed to carry out 
its, recovery programme, it requires only 
specialised types of machinery and components 
from the U.S.A. 

One observation made in the report is that 
the progress during the second and_ third 
quarters of 1948 would have been impossible 
without a substantial increase in production in 
the United Kingdom. The level of industrial 
production during the second quarter was 
18 per cent above the average for 1935-38 and 
11 per cent above the corresponding period of 
1947. In the months of July and August, 
however, there was the usual seasonal decline 
owing to holidays, and during the third quarter 
production was only 12 per cent above pre-war 
and 6 per cent higher than in the corresponding 
quarter of 1947. 









te ee ee a ae ae ee eee oS Oe ee bee ee ae eee 








1948 


uitable 
ployers 
ng pro. 
dance 
by. 

y Says, 
nat the 
fect to 
le level 
LEGS. 
indus. 
ires an 
7, the 
» to be 
"aining 
res it, 
Nition 
at and 
overn. 
ed to 
ample, 
> when 
IS are 


luring 
Overy 
er on 
Cmd. 
arters 
act of 
Inited 
plans 
10mic 
aying 


ited 
relop- 
drive 
home 
1 last 
n the 
con- 
ssible 
ports 

the 
very. 
. aid 
yusly 
best 
rdom 
rters 
main 


| of 











Dec. 17, 1948 


French Engineering News 
(From our French Correspondent) 


Under @ commercial treaty between France 
and the three Western Zones of Germany, 
concluded at Frankfurt, the total value of 
commercial exchanges will be approximately 
190,000,000 dollars. France will supply to 
Western Germany iron ore, iron and steel, 
chemical products, sheet metal, gas and coal, 
watch spare parts and textiles. In exchange, 
France will receive Ruhr coal, chemical and 
metallurgical products, pit props, newsprint, 
tools, scrap iron, agricultural tractors and 
spare parts. The agreement is valid until 
June 30, 1949. Informed circles expect that 
the total amount of coal which will be sup- 
plied to France wil! amount to 6,000,000 tons, 
valued at 91,000,000 dollars. On the other 
hand, France will not have to pay for coal 
and coke received from Germany, the amount 
being covered by exports of Saar coal to the 
three zones and by inter-European payments. 

* * * 


There is still a certain amount of agitation 
among metallurgical workers, which is affecting 
output in different areas. In addition, chaos 
seems to reign in supplying coke to steelworks, 
some of which receive their bare allocation, 
while others have to deal with quantities which 
threaten to produce a bottleneck. Allocation 
to consumers is also difficult, particularly as 
steel products are sold without licence by shops, 
but with licence by plants. This diversity in 
source of supplies makes the distribution of 
licences complicated. For the last quarter of 
1948, total tonnage to be distributed is esti- 
mated to be about 1,800,000 tons, which is 
slightly more than for the corresponding period 
in 1938. It is impossible to estimate accurately 
the amount sold without licence, but it is 
thought that this amounts to about one-third 
of the total. Until production increases suffi- 
ciently to make complete liberty possible, it 
is feared there will always be some confusion. 

* * * 


Europe’s most powerful dredger, the ‘‘ Paul- 
Solente,” has just been launched at Nantes. 
It was constructed by the co-operation of the 
main naval yards of Holland, Belgium, Great 
Britain and France. It is 112-35m long, 
16-50m wide, has a capacity of 3900 tons, 7935 
tons displacement, and fully loaded its speed is 
12 knots. 

* * * 

Unemployment has begun to appear in the 
Nord. Although there is still a demand for 
skilled labour, poverty in many industries is 
leading to reduction of hands and particularly 
administrative staff. Recent reductions in fuel 
and electric power have led to a slowing down 
of activity and many are working short time. 

* * * 


The problem of transmission of gas under 
pressure has been the subject of a special study 
by a French engineer, Monsieur Martin Gangler, 
who states that gas transmission in France has 
not as yet reached a very advanced stage. 
Extension of the distribution system has mainly 
been in the Nord coal basin, where over half a 
million cubic metres a day is already transported. 
There is a plan to transport gas from the Nord 
coking plants to Paris, a distance of 200km, but 
gas supplies are as yet insufficient to put the 
plan into effect. Similar plans exist in Lorraine 
and ere rather more important. The network 
of the Thionville-Micheville-Mont-Saint-Martin 
coking plants, which is linked with coking 
plants in the South and in the Saar, provide a 
fairly big system. Production centres are 
increasing their capacity continually either by 
extending, existing installations or by new con- 
struction. In Lorraine, the present capacity 
for treating coal is 6000 tons a day and will 
increase to 15,000 or 16,000 tons in 1951. In 
addition to the low-pressure installations used 
to purify gas, high-pressure plants have 
recently been brought into service and are found 
suitable for long-distance gas’ transmission. 
A large-capacity high-pressure installation at 
Hombourg-Sear has been giying excellent 
results for the past four years, and two similar 
but smaller installations have been planned by 
the Saar-Ferngas company. 
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Notes and Memoranda 


Rail and Road 


Grove Roap Brincz.—The tem 
carrying the main lines from 


rary structure 
iverpool Street 
Station over Grove Road has now been replaced. 
The original bridge was destroyed by the first of 
the German flying bombs to reach the London area. 
The new bridge superstructure was built in two 
sections, and the northern portion, carrying the 
local up and down tracks, was rolled into position 
during the early hours of Sunday, October 17th. 
During the following week-end the southern portion 
carrying the up and down main lines was rolled in 
and the decking for the down main line laid. 

GREENWICH GENERATING StaTion.—For some 
years London Transport’s generating station at 
Greenwich has been. undergoing a gradual process 
of reconstruction and enlargement. A stage further 
has now been reached with the commencement of 
work on the erection of another 20,000-kW turbo- 
alternator set to work on 50 cycles. When the 
London Passenger Transport Board took over the 
station from the London County Council in 1933, 
all the machines then feeding current to the former 
L.C.C. trams were designed to generate at a 
frequency of 25 cycles. To step up output and also 
to bring Greenwich into line with other power- 
houses throughout the country, a programme was 
started upon before the war to equip the station 
with seven 20,000-kW sets to supply current at a 
frequency of 50 cycles. Three are already in service 
at the new frequency and are feeding electricity 
not only to London rt’s trams and trolley- 
buses, but also to the Underground railway system 
and the national grid. Three others of similar 
capacity are working on 25 cycles. 


Air and Water 


Institution oF Crvm Enocrverrs CHRISTMAS 
Leorures.—The Christmas Lectures for boys, 
arranged by the Institution of Civil Engineers, 
will this year deal with “Big Ships and Their 
Docks.” They will be given in the hall of the 


‘Institution, Great George Street, London, 8.W.1, 


at 3 p.m. on Thursday, December 30th; Monday, 
January 3rd, and Tuesday, January 4th. The 
first lecture, entitled ‘“‘ Building Big Ships,”’ will 
be delivered by Mr. J. Melville, chief shipbuilding 
draughtsman of Vickers-Armstrongs, Ltd., and the 
other two lectures are entitled “‘ Docks, Construc- 
tion and Use,” by Mr. J. H. Jellett, docks engineer 
in the Southern Region of British Railways, and 
“ Big Ships at Sea,” by Commodore G. N. Jones, 
R.N.R. (ret.). Tickets for the lectures, free of 
charge, may be obtained from the Secretary of the 
Institution of Civil Engineers. 

I.N.A. Awarps.—The Council of the Institution 
of Naval Architects has made the following awards : 
Sir William White, Post Graduate Scholarship in 
Naval Architecture (1948), valued at £150 per 
annum, for two years, to Mr. David I. Moor, 
of William Denny and Brothers, Ltd.; Institution 
of Naval Architects Scholarship (1948), to Mr. 
Raymond C. Doust, of Admiralty Experiment 
Works, Haslar. The scholarship is of the value 
of £175 per annum, and will be held at King’s 
College, Newcastle-on-Tyne, for three years ; 
Earl of Durham Prize (1948), in connection with 
the examination for the ‘“I.N.A.” Scholarship 
in Naval Architecture, to Mr. Robert E. Clements, 
of Admiralty Experiment Works, Ha:lar, and 
Duke of Northumberland Prize (1948), in connec- 
tion with the award of National Certificates in 
Naval Architecture, to Mr. J. S. Grewar, Student 
at Dundee Technical College, Scotland. 


Miscellanea 
Loap DespatcHinc.—At the invitation of a 
Dutch Association of Electrical Engineers (Vakgroep 


_electriciteitsbedrijven van de Bedrijfsgroep Open- 


bare Nutsbedrijven), Mr. A. R. Cooper, B.E.A. 
Divisional Controller, the Merseyside and North 
Wales Division, read his I.E.E. paper on “ Load 

tching * before members of that Association 
in Utrecht on Friday, November 26th. 

A Britise-Burrt Motor Graper.—It is 
announced by Aveling-Barford, Ltd., of Grantham, 
that ents have been completed with the 
Austin-Western Company of the United States, 
for the manufacture of that company’s “99H” 
motor grader in this‘country. The object of the 
new venture is to meet the increasing demand for 
these machines in the Commonwealth and sterling 
areas, and @ new company, Aveling-Austin, Ltd., 
has been formed to control the undertaking. The 
grader will be manufactured throughout at the 
Grantham works to the ‘Austin-Western designs, 
with such modifications as might be required to 





comply with British standards and to accommodate 
a British engine. We understand that deliveries 
of British machines will begin early in 1950, and 
although the “99H ”’ alone will be built at first, 
it is intended ultimately to produce a comprehensive 
range of similar machines. 


Mertrovick Ex-APPRENTICES.—The Metropolitan- 
Vickers Electrical Company, Ltd., is compiling a 
revised issue of its “‘ Register of Ex-Apprentices 
and Ex-Trainees.” The firm asks that those who 
have not received a questionnaire form for sending 
their present particulars to communicate with the 
Education Department, Metropolitan-Vickers Elec- 
trical Company, Ltd., Trafford Park, Manchester, 17. 


. Iystrrution oF MercuanicaAL ENGINEERS Gas 
Tursine Lectures.—The Institution of Mechani- 
cal Engineers says that it is intended to publish, 
in the form of War Emergency Proceedings, the 
six special lectures on “ Internal Combustion Tur- 
bines,’’ which were delivered recently by the staff 
of the National Gas Turbine Establishment. It 
is hoped that the volume of Emergency Proceedings 
containing these lectures will be available during 
the present month. 


THe Royat Soorery Empire Screntiric Con- 
FERENCE.—Two volumes which have now been 
published contain a full report of the Royal Society 
Empire Scientific Conference which was held in 
London in 1946. The report opens with a brief 
survey of the origin and organisation of the con- 
ference and the recommendations which were 
adopted at the final session. Detailed reports are 
then given of the papers presented on the wide range 
of subjects covered at the conference, and the dis- 
cussions which followed the papers. The two 
volumes of reports are published by the Royal 
Society at £2 2s. net. 

Srupents’ SumMeR TourR IN SWITZERLAND.—A 
recent meeting of the Students’ Section, Institution 
of Electrical Engineers, London, provided an inter- 
esting sequel to the summer visit of members of 
the Section to Switzerland. Four students gave 
short papers, describing various aspects of the tour. 
In a general account of the tour Mr. R. D. A. Mellis 
described visits to light engineering firms. Mr. R. 
Burrows spoke about Swiss railways and Mr. A. R. 
Thompson, in his talk on hydro-electricity, referred 
to an example of tank storage. Thermal power was 
dealt with by Mr. E. A. Peacop, who illustrated his 
reinarks by describing the world’s first gas turbine 
power station at Beznau. 

An Etecrrican Hanpsoox.—‘ The Wiggin 
Electrical Handbook ” is a new publication, issued 
by Henry Wiggin and Co., Ltd., Wiggin Street, 
Birmingham, to supersede that company’s pre-war 
handbook, entitled ‘‘ Electrical Resistance Materi- 
als.” In addition to useful data on electrical resis- 
tance materials, the new handbook contains, in 
loose-leaf form, practical information on such 
subjects as nickel iron alloys, temperature control 
materials, thermostatic bimetals, and high-tem- 
perature alloys. The list of conversions and mathe- 
matical data has been revised and extended. 
Current-carrying is presented as a monogram, and 
there is a useful section on springs. 

ExursiTion oF Rapio COMPONENTS AND TEST 
Gear.—The Radio Component Manufacturers 
Federation is holding its sixth annual private 
exhibition of British components and test gear in 
the Great Hall, Grosvenor House, Park Lane, 
London, W.1, from March 1 to 3, 1949. For the 
first time valves will be among the exhibits, which 
will cover every type of component for the radio, 
television, electronic and telecommunication indus- 
tries. About 100 firms will exhibit and there will 
be special facilities for manufacturers, agents, and 
engineers from abroad. Admission is by invita- 
tion, which will be sent on application to the 
Secretary, R.C.M.F., 22, Surrey Street, Strand, 


“London, W.C.2. 


Rapiotympi4, 1949.—The Radio Industry Coun- 
cil announces that the sixteenth National Radio 
Exhibition (‘‘ Radiolympia”’) will be held at 
Olympia, London, from Wednesday, September 
28th to Saturday, October 8, 1949. There will be a 
preview with admission by invitation only on 
Tuesday, September 27th. H.M. Queen Mary ha 
again consented to be patron of the Exhibition. 
Radiolympia was last held in the autumn of 1947, no 
exhibition being held in 1948. The 1949 Exhibition 
will cover radio and television studio equipment, 
transmitters and receivers; radio equipment for 
world-wide and short-distance communications ; 
navigational aids, including radar; _ electronic 
industrial processes and controls, measuring and 
testing instruments, batteries, valves and com- 
ponents of all kinds. Intending visitors from 
overseas are asked to inform the Radio Industry 
Council, 59, Russell Square, London, W.C.1. 
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Forthcoming Engagements 


Secretaries of Institutions, ieties, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 
Tues., 3 21st.—Lighting Service Bureau, 2, Savoy 
Hill, W.C.2, “Recent Advances in Television,” D. 
Weighton, 6.15 p.m. 


Derby Society of Engineers 
Mon., Dec. 20th. —School of Arts, Green Lane, Derby, 
“ Refrigeration,” H. R. Dewman, 7.15 p.m. 


Institute of British Foundrymen 

To-day, Dec. 17th—Lonpon Brancn: Café Royal, 
W.1, Annual Dinner and Dance, 7 p.m. 

Sat., Dec. 18th.—W. Riptne or Yorks Brancse: Tech. 
College, Bradford, “‘Some Aspects of the Joint Advi- 
sory Committee Report on ditions in Ironfoun- 
ye -A ” J. W. Gardom, 6.30 .m.—_— BURNLEY SEc- 
TION: Mechanics Institut ster Road, Burn- 
ley, “‘ Some Thoughts on the Laboratory,” D. Fleming, 
6.15 p.m. 








Institute of Navigation 
Dec. 17th—Royal Geographical Society, 1, 
Kensington Gore, 8.W.7, “Radio and Position,” 
Sir Robert Watson-Watt, 5 p.m. 
Mon., Dec. 20th.—Royal yal Geographical Society, 1, Ken- 
sington Gore, S.W.7, “The Navigator's Story,” 
E. G. R. Taylor and W. M. Smart, 8.15 p.m. 


Institute of Transport 
To-day, Dec. \7th—NotTtTineHamM GRADUATE ‘AND StTU- 
DENT Socrety: City Transport Officer, Nottingham, 
Open Night and Film Display, 7 p.m. 
Institution of Civil Engineers 
To-day, Dec. 17th—YORKSHIRE AssOcIATION:: Great 
Northern Station Hotel, Leeds, ‘“‘ The Construction of 
a Pre-stressed Reinforced Concrete Bridge,” A. J. A. 


Roseveare, 7 p.m. 
Tues., Dec. 2st. —Great Geo Westminster, 
Oscar Faber, 


8. W. 1, Inaugural Unwin 
5.30 p.m. 

Thurs., Dec. 30th.—BIRMINGHAM AND District Assocta- 
TION: James Watt Memorial Institute, Great Charles 
Street, Birmingham, “‘ The Limitations of Soil Mecha- 
nics as Applied to Foundation Design,” G. B. R. 

imm, 6 p.m. 
Institution of Electrical Engineers 

Mon., Dec. 20th.—N.E: CENTRE Rapio anp MEASURE- 
MENTs GrouP: King’s College, } ee ae 


e Street, 
ture, 


“‘ Three-Dimension: Cathode Display,” E. 
Parker and P. R. Wallace, 6. 15 p.m. 

Tues., Dec. 21st.—Soorrish CENTRE Royal Tech 
College, George Street, Glasgow, The Design of 
Contactors with Re to Their Industrial po Ming 


tion,” Bernard Feltbauer, 7 p.m. 

Institution of Engineering Inspection 
ues., Dec. 2lst—LeEps Brancu: Hotel Metropole, 
King’s Street, Leeds, “‘ Noise and Vibration in Machi- 
nery,” W. G. Tuplin, 7.30 p.m. 


Institution of Mechanical Engineers 

To-day, Dec. 17th.—Storey’s Gate, St. James’s Park, 
8.W.1, “ bmg tal in Engineering,” H. A. V. 
Bulleid, 6 p.m. 

Sat., Dec. 18th.—N.E. Branon, GRaDvUATES’ SECTION : 
Newcastle and Gateshead Gas C G 
Street, Newcastle-upon-Tyne, Film, 
sics,” 2.30 p..m 

Institution of Production Engineers 

To-day, Dec. \ith.—N.E. Grapvuate Section: Neville 
Hall, Westgate Road, Newcastle-upon-Tyne, Film 
Evening, 6.30 p.m. 

Mon., Dec. 20th.—Hatirrax GrapvuaTe Section: Tech. 
College, Halifax, ‘The Manufacture of Plant Used in 
the Production of Town’s Gas,” W. Raistrick, 7 

Wed., Dec. 22nd.—Dersy Svus-Secrion : ‘xt. Bchool, 
Green Lane, Derby, “ Centreless Grinding.” oe =e § 
Goodwin, 7 p.m. 

Institution of Structural Engineers 

Thurs., Dec. 30th.—Miptanp Counties Branca: 
James Watt Memorial Institute, Great Charles Street, 
Birmingham, “ The Limitations of Soil Mechanics as 
Applied to Foundation Design.” G. B. R. Pimm, 6 p.m. 

Junior Institution of Engineers 

To-day, Dec. 17th.—-39, Victoria Street, 8.W.1, “ Fuel 
Efficiency as Applied to Heating and Domestic Boi- 
lers,” B. H. Shoard “The Efficient — of 
Industrial Boiler i ” John Gayfer, 6.30 

Thurs., Dec. 30th.—39, Victoria Street, S.V Ty Film 
Evening, Barber Greene Equipment, 6.30 p.m. 


North East Coast Institution of Engineers and Shipbuilders 
Sat., Dec. 18th—Srouprent Section: Visit to Bede 
Industrial Estate and Morganite Resistors, Ltd., 
Jarrow, 2.30 p.m. 
Society of Engineers 
To-day, Dec. 17th.—17, Victoria Street, 8S.W.1, Film, 
“Pressure Die-Casting,” 6.30 p.m. 


West of Scotland Iron and Steel Institute 
To-day, Dec. 17th.—39, Elmbank Crescent, Glasgow, 
C.2, “‘ The Application of Slag Control to the Manu. 
facture of Tube Steel,” J. Monaghan, 6.45 p,m. 
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Personal and Rustenes 


Mr. A. F. BurKE has been appointed managing 
director of the de Havilland Engine Company, Ltd. 

THe MastaBaR BELT FasTENER Company, Ltd., 
states that its main sales office has been transferred 
to Marfleet, Hull. 

Henry F. Cockiti anp Sons, Ltd., announces 
that its main home and a sales offices are now 
established at Marfleet, Hull 

Mr. B. J. Tams, M.I. Mech. E., has been appointed 
general manager of J. Brockhouse and Co., Ltd., 
Elms Works, Wolverhampton. 

Mr. S. P. Smrrg, A.M.I.Mech.E., has been ap- 
pointed chief works officer of the British Transport 
Commission’s Hotels Executive. 

Mr. W. Frutrve#am Brown, M.I.C.E., has been 
appointed chief engineer and general manager of 
the Colne Valley Sewerage Board. 

THe Eastern Recion or British Ramways 
states that Mr. I. J. R. Cookman has been appointed 
district electrical assistant at Guide Bridge. 

THe GENERAL Eectrric Company, Ltd., 
announces the retirement recently of Mr. C. Wallis 
Saunders, manager of the marine department for 
the last thirty years. 

A. A. Jones anp Sureman, Ltd., announces 
that its London office has been moved to Murray 
House, 5, Vandon Street, Buckingham Gate, S.W.1 
(telephone, Whitehall 0508). 

TxHos. W. Warp, Ltd., announces that the fol- 
lowing local directors have been appointed direc- 
tors: Mr. Phillip T..Ward, Mr. G. 8. Wood, Mr. 
J.8. Bradshaw, and Mr. E. G. Mort. 

Arm CommoporeE F. R. Bangs, C.B., technical 
manager of the Associated Ethyl Company, Ltd., 
has accepted an invitation from the Minster of 
Civil Aviation to join the Air Safety Board 

Bricaprer W. B. Sauuitt, A.M.I.Mech.E., has 
been appointed managing director of The Spooner 
Food Machinery Company, Ltd., and a director 
of The Spooner Dryer and Engineering Company, 
Ltd. 

Cyrit, ADAMS AND Co., Ltd.—formerly C. Adams 
and Staff Company, Ltd.—is now established as 
designers of production and special p' equip- 
ment at 6824, High Road, London, N.12 (Tele- 
phone, Hillside 6479). 

Tue A. P. V. Company, Ltd., has appointed 
Messrs. Green Brothers, 62, Upper Brook Street, 
Manchester, as its agents in Lancashire and Cheshire 
for aluminium and gunmetal castings and “ Para- 
mount ” stainless steel castings. 

Reep BrorTHers (ENGINEERING), Ltd., states 
that it has appointed Topping and Henderson, 
Ltd., Market Hall Chambers, Church Street, 
Eccles, Lancs, as its agent in the Manchester and 
North-Western areas for hydraulic, rubber and 
plastics machinery. 

THe Boarp or Vacuum Om Company, Ltd., 
announces that in consequence of the return of 
the industry to more normal trading conditions, 
the offices of chairman and ing director are 
again to be held separately. Mr. H. W. Rocke 
will continue to hold office as managing director, 
and Mr. J. C. Gridley, at present an executive 
director of Powell Duffryn, Ltd., will join the board 
on January Ist, and will be appointed chairman. 

Txe ScortisH Recion oF British Ratmways 
announces the following appointments : Mechanical 
and Electrical Engineers Department: Mr. 
G. Thomson, outdoor machinery and electrical 
assistant ; Mr. W. Thomson, locomotive assistant ; 
Mr. J. Bull, works manager, St. Rollox locomotive 
shops; Mr. J. 8. Scott, works manager, Cowlairs 
locomotive shops ; Mr. J. 8. Campbell, indoor 
assistant. Carriage and Wagon Engineer’s rt- 
ment: Mr. F. J. Pepper, outdoor superintendent ; 
Mr. G. Guthrie, assistant outdoor superintendent ; 
Mr. C. Leigh, indoor assistant ; Mr. E. R. Parsons, 
works manager, Cowlairs wagon shops; Mr. H. 
Wilcock, works manager, St. Rollox wagon shops ; 
Mr. R. Scott, works manager, Barassie Works. 





“CLAMPMETER.”’—The new G.E.C. “‘Clampmeter” 
is an ammeter designed for measuring the current 
in a.c. or d.c. circuits without breaking the con- 
ductor. It operates on the moving-iron principle 
with a divided spring-hinged clamp which can be 
opened with one hand to enclose the cable under 
test. The moving-iron instrument is self-contained 
in @ moulded case and is plugged into the clamps, 
giving interchangeable ranges for movements 
calibrated with a particular clamp. Six ranges are 
available, namely : 5A to 50A, 10A to 100A, 20A to 
200A, 40A to 400A, 60A to 600A, 80A to 800A. 
Substantial insulation is provided and the instru- 
ment can be safely used on bare conductors up to 
600V. Scale length is 24in and the clamps will 
accommodate cables to a maximum diameter of 
ljin. Accuracy on a.c. is +2 per cent of full-scale 
deflection and +4 per cent on d.c. 
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Reports on German and 
Japanese Industry 


Limited numbers of copies of the reports of Intelli 
Objectives Sub-Committees on German and Sonn 


Industry listed below can be obtained from Hy 
Stationery Office at the prices stated. 
No. of Title Post 
report free 
8. d, 
B.1.0.8 
ROVE Fuses, Electric Protection 


Fine- Setar and Surge-Re- 
sisting T. us Spe, beew recone 5 amperes, 


pees l 
1787 anufacture of ‘Dipheny! at 1.4. ; 
Farbenindustrie A.G. Lever. 
kusen ... . 17 
1788 Manufacture of Formaldehyde 
at I.G. Farbenindustrie A.G. 
Leverkusen. 21 
1793 a germaaaias for Polyvinyl “Chlor- 
ide ) ae | 
1794 Synthetic Resins for Surface 
21 
1795 ... +... Synthetic Resin Adhesives— 
‘einkel and Co. £8 
F.LA.T. 
865 ... Six Papers on Television (trans- 
og (SuPPlement) lation) 12 
High Voltage " Direct “Current 
Transmission .. 25 § 
1157 The Preparation and Reactions 
of Acrolein. Deutsche Gold- 
Und Silber-Scheideanstalt (De- 
gussa): Mombach, Constance 
and Frankfurt Main .. R $3 3 
1299 Manufacture o: Methane Chlori- 
nation Products in 1.G. Hoechst 
Plant . 3 2 
1304 Gumz Powdered. ‘Coal Gasifica. 
tion Process 6 2 
B.1.0.8. 
Misc, 101 Dutch Report on German Manu- 


facture of Scales on Metal, 
Glassand Celluloid ... .. 21 


Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, 8.W.1, 
which has at its disposal a considerable volume of 
information not in a form suitable for general i 
tion, is prepared to receive enquiries tegisdling 
problems relating to scientific and technical Intelligeace 
on both German and Japanese industry. 





Contracts 


Tue Brus ELEcTRICAL ENGINEERING COMPANY, 
Ltd., Loughborough, and J. and H. McLaren, 
Ltd., Leeds, have signed a further contract with the 
trade delegation of the U.S.S.R. for the supply of 
2850 standard self-contained 50-kW diesel generat- 
ing sets, valued at over £5,500,000. 





Catalogues 


Lonpex, Lrp., Anerley Works, 207, Anerley Road, 
8.E.20.—Leaflet describing pressure switch, type 
“ PS/LW ” and ‘‘ PS/HP.” 

EVERSHED AND VIGNOLEs, Ltd., Acton Lane Works, 
Chiswick, W.4.—Publication No. 221, “* Remote Indica- 
tion and Centralised Control.’ 

ALLEY AND MacLezrtan, Ltd., Polmadie, Glasgow, 
8.2.—Folder illustrating and describing air compressors, 
vacuum pumps and accessories. 

HapFieips, Ltd., East Hecla Works, Sheffield.— 
Illustrated booklets on ‘‘ Heat-Resisting Steels” and 
“ Hadura ”’ hardened steel rolls. 

Vent-Axi, Ltd., 9, Victoria Street, 8.W.1.—Folder, 
giving full details of three ventilating units, ‘“ Silent 6,” 
“ Silent 9,” and “ Industrial 12.” 

E. H. Jones (Macunye Toots), Ltd., Road, 
The Hyde, N.W.9.—Pamphlet of selections from the 
range of machinery and equipment. 

Davey, Paxman anpv Co., Ltd., Standard Ironworks 
Colchester. Publication No. 1207, dealing with diesel 
engines, series RPH, 180 to 750 b. h. p. 

Bratzc, Ltd., Tyburn Road, Erdington, Birmingham, 
24.—Publication on induction melting, describing the 
Birlec-Northrup high-frequency furnace. 

Prorouitz, Ltd., Central, House, Upper Woburn 
Place, W.C.1 .—Illustrated folder dealing with adjustable 
steady bushes and collets with “ Prolite” cemented 
tungsten carbide inserts, and booklet Hey oe cemented 
tungsten-carbide-tipped woodworking tools. 


Hien Dury Atioy, Ltd., 89, Bucki Avenue, 
Slough, Bucks. —Brochures | precem | with commercial 
t i in hidu- 


castings in hiduminium and 
minium and magnuminium, and booklets entitled 

“ Hiduminium Technical Data,’’ and “ Extrusions in 
Hiduminium.” 


Manoont’s WrrELEss TELEGRAPH Company, Lid., 


Marconi House, Chelmsford.—Illustrated folders on 
“3-kW Transmitter, *‘TGM 6651,’” “B.B.C.- 
Marconi Ribbon Microphone, Type ‘ AXBT, pats Ae 
borne Beam.A, proach Receiver, T ‘ AD 86,’ ” 
“ Receiver, SS Om 100/2,""  “ iver, Type 
‘CR 300," “ Tel -Tele; oo Transmitters, 
* TGM 571’ M. : TGS oti et and Power 
ves,”” * Receiving nd Rectifying Valves,” 
Booting Vai Valve, ‘Type * “D. E.T. 17.’ 















1948 


ind 


welligence 
Japanese 
m ALM, 


8. d, 


to 
— 


erman 
S.W.1, 
me of 
roduc. 


ligence 


PANY, 
aren, 
h the 
ly of 
erat- 


Road, 
type 


‘orks, 
dica- 


gow, 
38078, 





ld.— 
and 


Ider, 
t 6,” 


oad, 
the 


orks 
iese] 


the 











Deputy Engineer-in-Chief of the Fleet 


Iv is announced by the Admiralty that 
Rear-Admiral (E.) W. G. Cowland has been 
appointed Deputy Engineer-in-Chief of the 
Fleet in succession to Rear-Admiral (E.) The 
Hon. D. C. Maxwell, C.B., C.B.E. Rear- 
Admiral Cowland was promoted to Commander 
(E.) in 1928, and from May, 1929, to March, 
1932, he held the appointment of Engineer 
Officer in connection with the large experi- 
mental submarine “ X.1.”” This was followed 
by more than two years as First Assistant to 
the Chief Engineer at Hong Kong Dockyard, 
and from October, 1935, to the outbreak of war 
he held the post of Superintendent of the 
Admiralty Engineering Laboratory. In 
January, 1940, he was serving as Engineer 
Officer of the battleship ‘‘ Rodney,’ and on 
promotion to Captain (E,) on June 30, 1940, 
he became Squadron Engineer Officer on Staff 
of Flag Officer Commanding First Battle 
Squadron. Later war appointments were those 
as Engineer Officer on Staff of Rear-Admiral 
Coastal Forces from June, 1942, to February, 
1943, and as the Deputy-Director of Coastal 
Forces Material Department up to the end of 
the European War. He was promoted to 
Rear-Admiral (E.) on August 10, 1946, whilst 
he was serving as Superintendent at the 
Admiralty Engineering Laboratory, where he 
remained until January, 1947, when he joined 
the Engineer-in-Chief’s Department as Assistant 
Engineer-in-Chief. Rear-Admiral Cowland is 
on the list of Engineer Officers who have passed 
through the Special Advanced Course of Train- 
ing in Marine Engineering at the Royal Naval 
College, Greenwich. In addition to his wide 
experience in steam, he has also a wide know- 
ledge of internal combustion engine practice. 


Light Fleet Aircraft Carrier 
“H.M.A.S. Sydney ” 


On Thursday, December 16th, at Devonport 
Dockyard, the light fleet aircraft carrier built 
for the Royal Navy as H.M.S. “ Terrible,” 
was handed over to the Royal Australian Navy, 
and was received for that Navy by Mr. J. B. 
Beasley, the High Commissioner for Australia. 
The ceremony of handing over the ship was per- 
formed by Viscount Hall, the First Lord of the 
Admiralty, who made reference to the signific- 
ance of the growing force of the Royal 
Australian Navy. The renaming ceremony was 
gracefully performed by Mrs. Beasley, the wife 
of the High Commissioner. The “ Sydney ” 
has an extreme length of 695ft, with a length 
between perpendiculars of 630ft. Her extreme 
breadth is 80ft, and her maximum draught 


25ft. She mounts thirty small guns. Her air- 
craft will include both “Sea Fury” and 
“ Firefly ’’ machines. The peace complement 


of the “‘ Sydney ” will be approximately 1100 
officers and men. She is of interest in being the 
first aircraft carrier to be built in a Royal 
Dockyard. Her keel was laid in 1943, and she 
took the water in September, 1944. In her 
design several improvements have been 
embodied as the result of experience gained in 
the closing stages of the Pacific war. They 
include improved ventilation, air conditioning 
and laundry equipment, and the latest kitchen 
and cafeteria arrangements. The main pro- 
pelling machinery is of the geared turbine type, 
which was supplied by the Parsons Marine Steam 
Turbine’ Company, Ltd., of Wallsend-on-Tyne. 
The evening before handing over, the Admiralty 
announced that an investigation was to be 
made ‘into alleged mechanical defects, some 
damage having been caused. An examination 
of the gear case sump, revealed, we understand, 
the presence of several steel bolts. 


The North of Scotland Hydro-Electric 
ard - 

On Tuesday, December 21st, the North of 

Scotland Hydro-Electric Board put into opera- 

tion its first two hydro-electric stations, one at 
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Morar, in Inverness-shire, and thé other at 
Lochalsh, in Ross-shire. These projects are 
part of the Board’s first constructional scheme, 
the major section of which is the Loch Cloy 
project in Dumbartonshire. The Morar power 
station is, we understand, the first underground 
power station to be built in Great Britain. 
It has been designed to supply electricity to 
90 per cent of the people in an area of roughly 
71 square miles, and it has been constructed 
inside a cavern, hewn out of a knoll of solid rock 
beside the River Morar. The present plant 
consists of two 300-kW Bruce Peebles alterna- 
tors driven by Boving Kaplan turbines. Later, 
it is proposed to increase the 600-kW output 
to 2000kW. The Lochalsh project has its 
station at Nostie Bridge, and it is the first 
station to be completed by the Board. It is 
built in hammer-dressed local stone in Scottish 
style, and is designed to supply electricity to a 
widely dispersed population of 7000 people. 
The plant comprises two 2lin Gilkes patented 
‘“‘Turgo”’ impulse turbines, each driving a 
500-kW Bruce Peebles alternator. This new 
station will supplement the Board’s present 
diesel engine station at the Kyle of Lochalsh. 
A pipe line 5230ft in length has been laid and 
a new loch created in the hills 500ft above 
Lochalsh. 


War Damage to Public Utilities 


Ar the end of last week the text of the War 
Damage (Public Utility Undertakings, &c.) 
Bill was published. It is a measure which 
provides for war damage payments, estimated 
at approximately £62,000,000, to public utilities 
and other undertakings not covered by the War 
Damage Acts of 1941 and 1943. The First 
Schedule: to the Bill defines public utility 
undertakings as statutory undertakings which 
are concerned with railways, canals, harbours, 
docks, gas, electricity, water, sewerage and 
lighthouses. The Bill permits payments to be 
made if war damage specifies two tests. First, 
it must be damage to certain kinds of property, 
as, for example, land, distribution works and 
goods of a nature insurable against war damage 
under the Business Scheme; and, secondly, it 
must be damage so related to a public utility 
as to bring the damage within the operation 
of the first part of the Bill. Thus, if land, the 
land must have been held by a public utility 
owner ‘‘ otherwise than as a landlord on a long 
term,” and, if goods, the goods must have 
been owned in the course of or held or used 
mainly or exclusively for the purpose of carrying 
on @ public utility undertaking. Contributions 
are to be made towards the expense of effecting 
these payments, in respect of public utility 
undertakings carried on between September 
3, 1939, and May 8, 1945. Such contributions 
are to be treated for all purposes as outgoings 
of a capital nature. If there has been a change 
in the identity of the body carrying on a public 
utility undertaking, or if other circumstances 
require it, the Treasury is to determine which 
body is to receive the payment or make the 
contribution. 


The Royal Commission on Awards to 
Inventors 


THe Royal Commission on Awards to 
Inventors, which was set up in May, 1946, 
under the chairmanship of Sir Lionel Cohen, a 
Lord Justice of Appeal, has now presented its 
first report (H.M. Stationery Office, Cmd. 7586), 
which covers the period from its appointment 
up to November’ 8, 1948. The Commission 
began its hearings on February 10, 1947, and 
has disposed of sixty-one claims after sitting 
on eighty-four days. Many of the claims, the 
report records, have presented features of great 
complexity, and have involved heavy prepara- 
tory work, for a single claim referred to the 
Commission by the Government Department 
concerned may involve the consideration of a 
large number of independent inventions. The 
report sets out in some detail the procedure 






which the Commission has followed within the 
scope of its terms of reference, and explains 
that, at the request of the Treasury, an 
Investigating Committee was set up consisting 
usually of two or three of the members of the 
Commission. The Committee’s function is 
to ascertain, in the light of such evidence as 
the claimant and the Government Department 
can furnish, whether the claim made is sub- 
stantial in character and is suitable for the 
consideration of the Commission as a body. 
By means of this winnowing process, the 
Investigating Committee has sifted out a large 
number of claims which, if they had come 
before the Commission, would have involved 
sheer waste of time, whilst unjustifiably raising 
the hopes of the claimant and perhaps encourag- 
ing him to incur expense in the presentation of a 
hopeless claim. In a survey of the principles 
governing the decisions of the Commission, the 
report says that it must be shown that an 
invention possesses exceptional utility, or that 
it is otherwise entitled to some reward. Zeal 
and pertinacity displayed in urging the adoption 
or encouraging the trial and development of a 
particular invention or design, though reflecting 
credit in the highest degree upon those who have 
so contributed in this way to its completion and 
practical use, do not afford a basis of claim 
within the terms of the Royal Warrant ; nor, 
says the report, do mere routine improvements 
or ordinary engineering expedients adopted 
in the development or testing stages. The 
report adds that the Investigating Committee 
has had the painful task of disillusioning 
many hopeful inventors who were apparently 
under the impression that, having communi- 
cated an invention to the Crown, they were 
vpso facto entitled to an award or at least to have 
their case considered by the Commission. 


Short Sea Shipping Services 


AT a recent annual meeting of the Short Sea 
Liner Section of the Chamber of Shipping of the 
United Kingdom, Mr. J. W. Coats, of the 
General Steam Navigation Company, Ltd., 
was re-elected chairman. In his review of the 
year, he said that there had been a welcome 
resumption of commercial traffic, both to and 
from the Continent, and there was still a large 
amount moving both ways on Government 
account. There had been abnormal conditions 
in connection with the level of water on the 
Elbe and the Rhine. Recently the depth of 
water on the Rhine at Cologne was as low as 
5ft 6in, and it was impossible to send even the 
smallest sea-going ships beyond the Dutch 
ports. This low water had increased the cost 
of transport by barge up and down these 
rivers. The reappearance of German shipping, 
especially in the short sea trades, needed to be 
carefully watched. The level of freight rates 
in the short sea trades had remained fairly 
stable, but high expenses, especially in connec- 
tion with repairs and new tonnage, were causing 
shipowners considerable concern. With regard 
to the turn-round of short sea ships there had 
been a slight increase in the speed at which 
cargoes were loaded and discharged in this 
country; principally because of the extension 
of the piece-work arrangements to shoreways 
working, and an improvement in the supply of 
labour available. Unfortunately, those improve- 
ments had been to some exten cancelled out 
by shortages of berths, and delays on account of 
repairs. They now had to reckon on repairs 
taking three times as long as pre-war, and during 
the past year accidents and damage had been 
‘abnormal owing to bad weather and other 
causes. The volume of traffic in the short sea 
trades in the year ended September, was less 
than 70 per cent of that carried pre-war. The 
tonnage was approximately up to the pre-war 
figure, but in spite of this they were still short 
of ships, which emphasised the necessity for 
an improvement in the turn-round, to enable 
them to cope with any increase in traffics with 
the ships available. 
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Remodelling the Esna Barrage, Egypt 


By R. G. G. VARDEN 
No. Il—(Continued from page 614, December 17th) 


Metuops EMPLOYED 

General Excavation.—For general excava- 
tion hand labour was used practically 
entirely, helped by a certain number of 
Decauville wagons pushed by hand. A 
5/20 Smith excavator was employed for a 
short while during the first season. 

Removal of the old concrete blocks was 
difficult, as most of them had been cemented 
together after placing and they had to be 
broken apart with paving breakers. During 
the first seasun the blocks were loaded on to 
broad-gauge wagons and taken to a dump 
until required for relaying. During the 
second season two 120ft jib derricks were 
used, a 5-ton crane lifting the blocks and 
passing them to the derricks, which stacked 


Concrete in Piers.—Concreting of the 
hearting to piers was carried out by hand 
with mortar pans for the first 2m of height. 
Above this level a tapered concrete bucket 
with a semi-circular door at the bottom was 
used. This bucket was of about } cubic yard 
capacity. Usually ten piers were concreted 
at a time for a height of two courses, or 0- 80m. 

Sandstone Rubble Masonry.—The mass of 
masonry immediately above the concrete 
foundation for the aprons was built in layers 
of 0-50m or 0-60m by masons working in 
pairs. Each pair of masons had about 
twenty helpers to carry rubble, mortar, &c., 
which had been placed as near to the site of 
the work as possible. As a rule, the rubble 
was unloaded from broad-gauge wagons and 
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two courses of a pier, or about 24 cubic metres 
in a shift. 

Materials—The concrete and mortar 
mixings used are given in the table herewith. 

All cement was manufactured in Egypt 
and transported to Esna from the factories 
at Tourah and Helouan in 250-ton steel 
motor barges at a flat rate per ton. 

Sand and Gravel.—Sand and gravel were 
obtained from surface diggings in an old bed 
of the River Nile about 5 miles from the site 
of the barrage near El Deir village. Sand was 
obtained from the hillsides under a few feet 
of earth and was easily barred down and 
loaded into Decauville trucks. Gravel was 
obtained from the surface of the old river bed 
and the first foot or so of earth was dug and 
screened. Decauville trains picked up the 
scattered heaps thus formed and transported 
the graded gravel to the stockyards near the 
barrage. Roughly 50,000. cubic metres of 
sand and the same quantity of gravel was 
stocked each season. 

Granite and Sandstone.—Granite rubble 
and ashlar was quarried near Aswan, the 
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them along the work adjoining the site, 
where they had to be relaid. The blocks 
measured 1-50m by 1:00m by 0-70m and 
each weighed about 2} tons. 

Mass Concrete in Floor—As soon as a 
length of excavation was complete a bay of 
about 10m was marked off and contained by 
12in by 12in timbers which acted as shutters. 
Across these timbers others were laid at 
intervals, and on them again were laid half 
timbers supporting Decauville tracks. The 
tracks led from a battery of five electrically 
driven mixers of about 4 cubic yard capacity, 
situated just beyond the limit of the floor and 
fed by a broad-gauge track. By this means 
about 120m cube upstream and 240m cube 
downstream were poured per day. 

Concrete in Cut-offs.—Owing to strict orders 
against pumping out below level 68-00, 
in case sand might be drawn from beneath 
the old structure, concreting of the 
cut-offs had to be done under water by 
means of a Tremie bucket of about 4 cubic 
yard capacity. This method proved slow, 
but quite successful. About 10m length or 
50 cubic metres of concrete were poured in 
one shift and concreting was done in alter- 
nate bays, thus requiring less stop-ends. 

The expanding stop-ends were specially 
made by Blaw-Knox and Co., Ltd., who also 
supplied the Tremie buckets. They proved 
very successful, except in cases where the 
strutting had been knocked out during 
grabbing and the piles had come in beyond 
the minimum limit of the stop-end. In these 
cases four pieces of old pile were mated 
together and jammed across the trench. 
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stacked ready for each group of masons over- 
night. It was at night also that most of the 
movement took place of plant, such as mixers, 
cranes, pumps, &c., each with their con- 
nections for electricity and water. Each pair 
of masons was given a task of about 8 cubic 
metres, and this they had to complete before 
knocking off. 

Granite Rubble Mosaic.—This work formed 
the final 4m of the aprons and was con- 
structed by masons working in pairs as for 
sandstone, but the rate was, naturally, much 
slower and a pair of masons rarely exceeded 


Concrete and Mortar Mixings 


Concrete— 

Mass ... 300kg cement per cubic metre metal, 
or 1: 23:5 

Cut-offs 300kg cement per cubic metre metal, 
or 1: 23:5 

Piles, arches, &c. 350kg cement per cubic metre metal, 
or 1:2: 

Blocks 200kg cement per cubic metre metal, 
orl: 3$:7 

Hearting to piers 175kg cement per cubic metre metal, 
or 1:4:8 


Mortar— 
Rubble masonry 
Facework and 

dressed stone 
Pointing .. 1400kg per cubic metre sand, or 1: 1 


450kg per cubic metre sand, or 1 : 3 
700kg per cubic metre sand, or 1 : 2 


14 cubic metres per shift. The pointing 
was “ flush.” 

Ashlar—The masons employed on this 
work were specialists and were not called 
upon to do rubble masonry except in cases 
where an extra good face was required, as 
for parapets and spandrel walls. Output 
depended upon the difficulty of the work, but, 
as a rough guide, a pair of masons would lay 
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main sources being Shellal, Sehel and Seluga. 
The first-mentioned quarry produced pink 
granite and the others blue granite, which was 
finer in texture. Sandstone rubble and ashlar 
were obtained from quarries just North of 
Aswan, chiefly at Akaba and Khattara. 
Nearly all stone, both granite and sandstone, 
was transported from the quarries to the 
barrage in native boats (feluccas) carrying 
from 30 to 100 tons per trip, which took 
from four to five days. A certain amount was 
transported in the contractors’ own 250-ton 
capacity steel barges towed by diesel tugs 
driven by 175 h.p. Paxman-Ricardo engines. 
Granite ashlar was dressed in the quarries, 
but sandstone was brought to the barrage 
in rough boulders and dressed in a yard 
adjoining the works, to save loss by 
breakage. 


PLANT 


A special power-house was erected on the 
east bank of the Nile to provide light for 
the colony and works area and power for 
the numerous pumps, mixers, derricks, &c. 
This plant consisted of three Allen sets, 
three Paxman-Ricardo sets and one Brush 
set, giving together an output of about 
1400kVA. During the height of the season 
it was necessary to work continuously five 
out of the seven sets, as three air compressor 
sets had also to be driven from the power 
house. 

The total value of the plant used on the 
works was roughly £400,000, and the main 
items were as follows :— 

18 cranes; 2 derricks, 5 ton; 1 derrick, 
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7 ton; 9 derricks, hand; 3 excavators, 
2/10; 1 excavator, 5/20; 8 locomotives, 
broad gauge; 13 locomotives, Decauville ; 
27 mixers ; 42 pumps, all sizes ; 120 wagons, 
broad gauge; 180 wagons, Decauville ; 
16km track, broad gauge; 35km track, 
Decauville; 14km piping, all sizes; and 
38km electric cable, all sizes. 

The contractors built and maintained their 
own workshops complete with lathes, drills, 
shaping and planing machines, furnaces, &c., 
and also a carpenters’ shop with band and 
circular saws. 


STAFF AND LABOUR 


The maximum number of monthly paid 
staff was twenty-two from Europe and about 
eighty locally engaged. The maximum 
number of daily paid labour including 
checkers, machine drivers, workshop per- 
sonnel, dredger crews, &c., was about 1500. 
Including sub-contractors’ men the total 
labour force employed at the height of the 
season was nearly 5000. 

The hours of work varied with the intensity 
of the work and also with the time of year. 
During the working season, January to June, 
the hours were 6 a.m. to 6 p.m., with half an 
hour for breakfast and an hour for lunch. 
As has been mentioned before, there was a 
lot of work to be done during the night so 
that a complete night shift was employed 
from 6 p.m. until 6 a.m. on movement and 
repair of plant of all kinds and in the power- 
house and workshops. Most of the shuttering 
for concrete in floors, &c., was also put in 
position during the night. During the 
off-season, July to December, the hours were 
reduced to eight and a half actual working 
hours and as little overtime as possible was 
worked. Only the dredger crews worked two 
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twelve-hour shifts during November and 
December. 
Swine BRIDGE 

The old swing bridge of 6m width was 
removed after a temporary bridge had been 
erected alongside. Dorman Long and Co., 
Ltd., erected a completely new bridge, 12m 
wide, including two 2m footpaths, and weigh- 
ing about 650 tons. The old bridge had been 
designed and erected by Ransomesand Rapier, 
Ltd., and the new bridge was designed 
and supplied by Head Wrightson and Co., 
Ltd., who were sub-contractors to Sir Lindsay 
Parkinson and Co., Ltd. 

The dismantling of the old bridge took 
seven days and the erection of the new one 
took nine weeks except for the asphalt 
paving and the testing. Like the old bridge 
the new one is operated by hand, eight men 
being required for the two capstans. 


CoLoNy 

An area of land was handed over to the 
contractors by the Egyptian government 
without charge for the erection of buildings 
to house the staff. In addition to about 
forty houses of various classes there was built 
a canteen and club. There was a fully 
equipped hospital, but fortunately serious 
accidents were few, considering the size of 
the job. j 

The contractors also provided a soda-water 
factory and an ice plant, and all houses had 
ice-boxes as well as electric light and constant 
hot and cold water. The hot water was drawn 
from a tank in the roof and was heated by an 
immersion heater controlled by a thermostat. 
All buildings were of mud brick on rubble 
masonry foundations, and they proved cool 
and were strong enough to last several years 
in the dry climate of Egypt. 


The British Machine Tool Industry 


By L. A. FERNEY, B.Sc., M.I.Mech.E. 
No. Il—{Continued from page 629, December 17th) 


THE INVESTIGATIONAL MetHops UsEp 
5 wine: general analysis of machine tool quality 

undertaken in the first part assumed that 
the necessary accuracy was available and left 
out another factor common to all machine 
tools—obsolescence. It was decided that an 
analysis of the existing machine tool popula- 
tion by age groups would illuminate this 
factor and answer many possible queries and 
doubts which have always been present in the 
minds of investigators into machine tool 
obsolescence in this country. Heretofore, 
such investigators confined their investiga- 
tions to the production rates of machines. 
In this report due emphasis is laid on the 
“death rates” of machine tools. Since 
no other methods were open to the author, 
statistics were resorted to and the technique 
of vital statistics employed. 

The total number of machine tools operat- 
ing in the country at any one moment was 
treated as the “ population” at that time. 
The “birth rate” of the population was 
arrived at by adding imports to home 
production and subtracting the exports. 
The actual birth rate for any one year can 
therefore be obtained so long as the three 
relevant figures are available or can be closely 
estimated. 

It will be clear that, when considering 
the present (1948) age distribution of the 
population, the number of machines less 
than one year old will be equal to the number 
of machine tools “born” in 1947, less 
scrapped machines of that vintage. Simi- 


larly, the number of machine tools one 
to two years old must be equal to the number 
of machine tools “‘ born ”’ in 1946, less those 
which will have died since, and so on. It 
is obvious, therefore, that to complete the 
vital statistics it is also necessary to know 
the “‘death rates’’ of machine tools at 
various ages. ‘‘ Deaths ”’ in this case mean 
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year, slowly declining to about 1} per cent 
per annum in old age. It was assumed that 
no machine tools would survive past the 
age of sixty. The assumed curve will result 
in an expectation of life of 32-6 years and 
an average age of 19-2 years in a steady 
state. ‘ 

A further assumption made was that the 
number of annual births would remain con. 
stant at the present actual figure (35 000 
pieces) as it was felt that the existing desire 
to increase exports would automatically 
offset any increases in both production and 
import rates. 

The age distribution was calculated using 
existing statistics of production and imports 
for the births and the assumed curve for 
the deaths for 1948, 1952, 1956 and 1960, 
The results are shown in the accompanying 
table. Four-yearly intervals were chosen 
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FiG. 2—MACHINE TOOL POPULATION 


for this analysis because it was felt that this 
was a reasonable period in which at least 
one major development in any one class of 
machine tools will occur under one of the 
technological headings mentioned in the 
previous article; hence, that part of the 
mortality rate ascribable to obsolescence 
will be governed by this consideration. It 
is not visualised, however, that obsolescence 
has a quadrennial periodicity: inertia will 
smooth out the four-yearly peaks. It is 
interesting to note that the populations 
calculated on the above assumptions for 
1948—see Fig. 3—closely agree with other 
estimates, such as that made by the Ministry 
of Supply. 

The table shows the average age of the 
total machine tool population, the percentage 
of “ babies ” (under eight years old),“youths” 
(eight to twenty-four years), “adults” 
(twenty-four to forty years), and “ oldsters ’ 
(forty to sixty years). 

The statistics appertaining to the present- 
day position required in order to make a 
short-range forecast have been presented 
as “moving annual totals” (M.A.T.) for 


’ 


TABLE I 





1948 


1952 





Population (pieces) ... .. 
Apwemnge age (Fears)... ... 0. ses see one | 
Proportion below 8 years old (babies), per cent ...| 
Proportion 8-23-9 years old (youths), per cent ...| 
Proportion 24-39 -9 years old (adults), per cent 
Proportion 40-60 years old (oldsters), per cent 





the total of scrappings plus exports of second- 
hand machine tools. There being no data 
on this death rate an empirical, common- 
sense survival graph shown in Fig. 2 was 
assumed. How far this curve approximates 
to actuality should be the subject of another 
investigation. It agrees in general with the 
principles laid down by Kurtz.* This 
survival curve corresponds to very low death 
rates during “ babyhood,”’ rising steadily 
to a maximum of some 3 per cent per annum 
between the twenty-eighth and thirty-second 

* Edwin B. Kurtz, “ Life Expectancy of Physical 
Property ’’ (1930, Ronald Jones, New York), University 
of Iowa. See also J. V. Toner, ‘“ Mathematics of 


Finance ” (1926, Ronald Press, New York); Kester, 
** Depreciation ” (1924, Ronald Press, New York). 
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the two years 1946-47, the only years for 
which monthly official figures for output, 
import and export were available—see 
Fig. 4. In a “moving annual total” 
curve every point on the curve shows the 
output (or other function plotted) for the 
previous twelve months. This type of curve 
has many advantages over the more usual 
“ history’ curve; it reduces the effects of 
seasonal and other fluctuations, gives a 
reasonably smooth curve and enables trends 
to be seen more clearly. 


DISCUSSION OF THE FINDINGS 


The Present Position—Fig. 4 shows that 
the output of machine tools, which has been 
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subject to considerable fluctuation in the last 
two years, has now settled down to a fairly 
steady rate of output of approximately 
45,000 pieces per aiinum. During 1947 
there was a total price increase of approxi- 
mately 28 per cent; home prices rose by 
35 per cent, whereas the rise in export prices 
was only 8 per cent. The considerable 
increase in output by value is due mainly 
to the increase in the specific prices, as there 
was no rise in the physical output. Exports 
show a steady rise both in number of pieces 


Birthrate 1944 - 48 = 43% p.a. 
Average age of population = 
10:84 


Thousands of Pieces 





Age Group @ 
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FiG. 3—DISTRIBUTION OF POPULATION BY 
AGE GROUPS AT 1948 


and in value. The general trend of the 
1947-48 figures indicates that the 1948 
production should reach £30 millions and 
exports £12-5 millions. 

On the assumptions made, the present home 
population of 837,000 tools will rise in unequal 
steps to 1,063,000 in 1960, after which it 
should remain fairly steady. There will be a 
steady rise in the average age from 10-84 
to 15 years, as shown by the table, 
which is a serious matter. What is par- 
ticularly striking is the rapid reduction of 
the “‘ baby” population from 60 to 30 per 
cent between 1948 and 1952 and a corre- 
sponding rise in the proportion of “ youths.” 
The proportion of the other two age groups 
will remain substantially constant for the 
period under review. Fig. 5 illustrates the 
changes in the age distribution between 
1948-1960 in a somewhat different manner : 
the first curve shows the change in the pro- 
portion of 0-8 year-old machines, the 
second—that of the 0-12 year-old machines 
—and the third shows the same function for 
machines 0-16 years old. 

The reason for the present high proportion 
of ‘ baby” machine tools is the very high 
birth rate between 1940-1944. It will be 
clear that unless the future birth rate 
approaches these peaks (approximately 
120,000 pieces per annum) we will never 
again in the future attain such a high pro- 
portion of young machines as there are at 
present. 

It is by no means established that the bulk 
of the wartime increase in the machine tool 
population (nearly half a million) is repre- 
sented by high-production machine tools ; 
in fact, one would suspect that to a large 
extent the wartime growth was in fairly 
orthodox, medium-productivity machine 


tools, the output of which could be fairly 
rapidly increased during the critical years of 
war production to the enormous numbers 
then required. 

No theoretical objection can be made to a 
small proportion of our machine tool popula- 
tion living to the ripe age of forty to sixty 
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years. It may, in fact, be a positive advan- 
tage to supply the less productive sectors of 
industry with highly depreciated machines 
which are still capable of reasonably accurate 
production. On the other hand, there is 
clearly a necessity for Sector 1 of industry to 
be supplied continuously with up-to-date 
high-production machines which will eventu- 
ally trickle down to the less productive 
sectors of engineering production. 

The four age groups given in Table I are 
assumed to correspond to the requirements 
of the four sectors of industry outlined in the 
first article. Neither the table, however, nor 
our analysis can give any indication as to 
what the ideal age distribution of the popula- 
tion as between these four groups should be. 
It would be extremely valuable to have an 
objective opinion on the ideal age group 
distribution required by the pattern of 
British industry. This problem cannot be 
resolved statistically. 

If the proportion of the various age groups 
could be accurately determined it would be a 
fairly simple matter to calculate the necessary 
birth and death-rates in order to attain the 
desired age distribution by a certain time, say, 
1960. Purely for the sake of comparison 
between present and the possibly desirable 
birthrates, let us assume that the four sectors 
of industry should eventually contain respec- 
tively 35 per cent, 55 per cent, 8 per cent and 
2 per cent. From this assumption we can 
calculate that the machine tool birth-rate 
should rise annually by 2000 pieces from the 
present 35,000 per annum to 60,000 in 1960. 

To effect the age grouping of the popula- 
tion it is necessary to make certain changes 
in the death-rate, as no amount of changes in 
the birth-rate alone will produce the results 


Production 1,000 Pieces 


Average Value £ Piece 


Export 
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desired. At first sight it may seem impossible 
to influence by outside forces replacement 
policies of the present machine tool owners. 
A good deal, however, could probably be 
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done by creating an appropriate system of 
depreciation allowances, which would permit 
free play to the true obsolescence factors, 
unaffected by tax considerations. 
Furthermore, it may be comparatively easy 
to control the death-rates in the nationalised 
sections of industry. However, none of the 
industries so far nationalised is a large-scale 
owner of machine tools. Thirdly, the death- 
rate can be much influenced by fostering the 
export of second-hand machine tools. Finally, 
periodical sales and/or scrapping and. order- 
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Fic. 5—-CHANGE IN AGE DISTRIBUTION AT 
ASSUMED BIRTH AND DEATH RATES 


ing of Government held stocks of machine 
tools will influence the age distributions and 
employment of the trade. 

Our statistical analysis.indicates also that 
in order to achieve a significant alteration of 
future population groupings it is necessary 
to take early action to increase the birth- 
rate. Since the birth-rate itself is computed 
from home production, imports and exports, 
to.achieve a certain age pattern in the future, 
one can ring the changes with these three 
factors. 

So far this article has dealt with machine 
tools in a general sense. It will be clear to 
every engineer, however, that there are very 
considerable differences between different 
types and classes of machine tools and that it 
would be very dangerous to apply generalised 
statements to individual classes or cases. 
Fig. 6 clearly illustrates some of the differ- 
ences between various categories of machine 
tools: the specific value of different types 
of machine tools; the proportion of exports 
by volume: of each category ; and the pro- 
portion of exports by value of each category. 
The great importance of the lathe is indi- 
cated in this figure, but it must be remem- 
bered that this category also includes auto- 
matics, turrets and capstans. The high 
conversion. factor of milling and grinding 
machines will be noted, as will be the low 
conversion factor for presses, shears, &c. 


CONCLUSIONS 


In the review of the background of the 
subject it was pointed out that the utilisation 
of the existing machine tools is of the order 
of 50 per cent. This fact is not acknowledged 
and hence not appreciated by the user indus- 
tries. This is one of the reasons for the 
considerable, home demand for new machine 
tools. .It is not possible rapidly to increase 
the degree of utilisation of the present 
machines,. as. this is largely a matter of 
applying .the necessary techniques on a 
wide. scale. 

The qualitative design aspects of the output 
situation. lead to the general conclusion that 
the British, machine tool industry requires 
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stimulation in order further to improve designs 
in the future. Amongst the measures which 
might with advantage be adopted in order to 
attain such a general improvement of quality 
is the creation of a National Machine Tool 
Laboratory (see L. A. Ferney, “‘ The British 
Machine Tool Industry,” THE ENGINEER, 
June 1, 1945, page 426), and the exploitation 
of some of the better German designs, tech- 
niques and technicians. 

Whether the present volume of output is 
adequate is somewhat outside the scope of this 
article, but it is hoped that the facts pre- 
sented will enable this question to be judged. 
It was pointed out that the main considera- 
tion, as far as the domestic market is con- 
cerned, is that of maintaining the requisite 


Value per Ton, & ; 
Presses ete. 


“THE ENGINEER™ R 


Height of each column represents value per ton 
Width of each column represents weight 
Area of each column represents total value 


FiG. 6—BRITISH MACHINE TOOL EXPORTS—1947 


proportion of modern “ babies ” in order to 
enable the high-production sector of our 
metal-working trades to maintain their 
technological position. If the present machine 
tool birth-rate of 35,000 pieces per annum is 
maintained during the next twelve years, the 
percentage of “baby” machines would fall 
from the present 60 per cent to 25 per cent 
by 1960. 

It has not been established what proportion 
of “baby ”’ machines British industry re- 
quires. What matters from the point of view 
of technological supremacy is not so much a 
high proportion of “‘ baby” machines, but 
that young machines be of modern design 
and that they be high-quality, high-produc- 
tion tools. 

In order to achieve a low-average age of 
the machine tool population, it is necessary 
not only to maintain a high birth-rate, but 
also to have a reasonably high death-rate, 
i.e.,a certain proportion of machine tools must 
be scrapped or exported second-hand. It 
would appear from the somewhat theoretical 
investigation undertaken that in present-day 
practice machine tools, like old soldiers, 
never die, but are resuscitated at various 
times by partial, or even complete, rebuild- 
ing, occurring mainly at the time of trans- 
ference of the machines from one owner to 
another. This indefinite longevity is not 
necessarily an evil, because there will always 
be a demand for machines not fully up to 
date, yet still capable of turning out work of 
a reasonable accuracy ; the low production 
sectors of industry will find a cheap source 
of such machines from the cast-offs of the 
higher production sectors. 

There would be a distinct danger to our 
industrial economy, however, if the high 
production sectors were to retain their 
machines for longer periods than is com- 
patible with technological up-to-dateness. 

The Government could exercise a consider- 
able influence on machine tool longevity by 
the judicious use of appropriate fiscal 
measures, i.e., depreciation allowances for 
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machine tools. Definite recommendations as 
to proper rates of depreciation cannot be 
given here. It should not be out of place, 
however, to suggest that if depreciation 
allowances were only granted on purchase 
and on sale/scrapping, this may have a con- 
siderable effect on the depreciation policy of 
machine tool owners. The Board of Inland 
Revenue should not be unduly concerned 
with loss of tax revenue caused by a more 
liberal depreciation allowance, in view of the 
national advantages of such a policy. 

The third factor affecting both the quality 
and quantity aspects of the machine tool 
population in this country is the proportion 
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of machines exported. To recommend a 
reduction of exports would be too facile. 
However, we must not rob our own industries 
of the most up-to-date and best production 
tools. In fact, export policy should not be 
considered apart from the home production 
and the import policies. The possible scope 
of the trade as an important export industry 
has been indicated. 

There is a need of thoroughly investigating 
several aspects, such as those indicated in the 
opening paragraphs of these articles. 

The author wishes to acknowledge the 
very considerable help given to him by Mr. 
B. Crawley. 


Politics, Trade Unions and Work 


By a Correspondent 


J tue have lately been put into service 
in a Swiss manufacturing town some 
admirable new trolley buses. Neatly in- 
scribed on plates fixed within the vehicles 
are these words: ‘“ Mache Dich In Diesem 
Wagon Beliebt ” which means ‘‘ Make your- 
self beloved in this bus.”” The inscription is 
worth pondering, since it conveys in six 
words an entire social gospel. It does this, 
moreover, with a persuasiveness which must 
appeal to every individual capable of com- 
prehending it. One feels, in these days, that 
such a text should be set up in industrial 
plants for the edification and encouragement 
of manual workers and executive workers 
alike. It has a message for the board room 
and for the works. It has also a message, 
we think, for our legislators, to whatever 
party they may belong. 

Engineers are, in general, the least 
politically minded of mankind. There are 
various reasons for this, among them being 
the circumstance that the engineer is a man 
whose experience is formed, very largely, 
from contact with natural and immutable 
laws. He is thus apt to judge politicians as 
he judges machines—by the efficiency with 
which they function. Exercise of this 
judgment leads him to the conclusion that 
there is, at the present time, paramount need 
for instructing the nation as to the plain fact 
that we cannot be saved by politics, but only 
by work. Personally, the writer would like 
to see a Government which contained, as an 
ingredient, some experienced engineers, since 
it is the business of engineers to deal with 
hard facts and to look with suspicion on any 
theory which cannot be subjected to actual 
test. A distinguished physicist once observed 
that there is never a more dangerous time 
than when a hypothetical theory is awaiting 
delivery of the confirmatory facts. One such 
theory is that prosperity may be achieved 
by legislation. There is no more pitiful 
illusion, and if we do not stop talking and 
loafing and get on with our work we will end 
up by losing not only our occupation but 
our freedom. 

It cannot be said of Karl Marx that 
he ever looked genially on what he called 
“ capitalists,” but he certainly had no use 
for those fanatics who thought that nothing 
was required beyond an alteration in con- 
ditions. Just a hundred years ago Marx 
told the German workers that much time 
was needed “ not just to alter conditions, but 
to alter yourselves and qualify for political 
power.” This advice remains good to-day, 
and we will be wise to accept advice irre- 
spective of the quarter in which it originates, 
so long as the advice is sound. 

Trade unionism is a very good and very 
ancient institution, but, like all other insti- 
tutions devised by the wit of man, it becomes 


corrupted as soon as it deviates from that 
strict observance of justice and public faith 
which lies at the heart of democracy. Justice 
and public faith alike require of trade 
unionism that it shall not become unsocial ; 
that while demanding its rights it will recog- 
nise its duties. There never was a time when 
the exercise of these duties was more urgent 
than it is now, and the political power which, 
at the moment, is possessed by trade unionists 
affords them not only their greatest oppor- 
tunity but places upon them the most solemn 
obligations to their fellow-countrymen. There 
are excellent trade union leaders, men of 
high character and eminent talents, but if we 
survey the entire industrial area we find great 
need for the realisation that unless each man 
does his fair day’s work and has regard to the 
sacredness of work as such, he is not playing 
the game and is injuring both himself, his 
fellows and the nation at large. 

What is true of the duty of trade unions 
and trade unionists is true also of the duty of 
industrial managements. The writer dis- 
likes the expression “ public relations officer.”’ 
Every man among us is, or should be, his 
own public relations officer. It is no use 
hiring men to do the work which is plainly 
incumbent on every individual and more 
than ever incumbent on those placed in 
administrative positions. There must be a 
steady adherence to honesty and fair play if 
there is to be a real working atmosphere. A 
true working atmosphere is always con- 
tagious, and wherever there is an executive 
who toils he will find that other men will toil 
with him. They will not follow a loafer and, 
indeed, they will prefer a hard master who 
does not spare himself to a soft man who is 
lazy. There is no engineer who has gone 
through the mill of an apprenticeship who 
will not agree that it was the foreman who 
worked him hardest who taught him most. 
It cannot be otherwise, and we need to recog- 
nise that it is only by work that we can 
become more valuable as citizens and happier 
as individuals. 

At the Trades Union Congress held in 
1926, Ernest Bevin enhanced his reputation 
by opposing the attempt to destroy the craft 
idea. Craft, or, as he preferred to call it, 
** pride of work,” was common to all workers. 
Like the smith referred to in Ecclesiasticus, 
the craftsman “ setteth his mind to finish his 
work and watcheth to polish it perfectly.” 
We are getting far from this ideal and from 
the realisation of the plain truth that the 
security sought by trade union members can 
only be attained where social obligations are 
understood and honoured. There is no 
greater absurdity than to suppose that 
organised labour can prosper in an atmo- 
sphere of constant conflict. It can only 
prosper where there is a realisation of the 
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duties of men to each other. Our craftsmen 
are inferior to none in the world. They are, 
moreover, the inheritors of great traditions. 
They deserve the most enlightened leadership 
and it should be their constant aim to see 
that they get it. What must be excluded as 
a mortal disease is that sour irrationality and 
selfishness, which is but another name for 
anarchy and leads in the end to tyranny. 
How much to be disliked is a “ pep ”’ talk ; 
and how much to be honoured is a “ pep” 
example! It is within the capacity of each 
one of us to reach a certain standard of 
unselfish effort and this is what we all have to 
do in order that our country can be brought 
through its present and grievous difficulties. 
No man who does not give his best is acting 
in a social manner, and our most dangerous 
fifth column to-day is composed, not of alien 
and subversive enemy agents—pestilent, as 
they are—but of people who do not honour- 
ably apply themselves to their work. The 
country cannot be saved by appeals or by 
placards. It can only be saved by the 
devotion to duty of leaders and followers 
alike. Let us remember that the security 
and prosperity of the nation depends upon 
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the average man. Great is the encourage- 
ment to be derived from the achievements of 
men of our race who had no adventitious aids 
to success. We hardly need to be reminded 
that up to the age of eighteen years George 
Stephenson could neither read nor write. 
Self-taught, he triumphed,. and there is no 
man alive to-day who is not indebted to him. 
Thomas Telford—who became the first 
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President of the Institution of Civil Engi- 
neers, just as George Stephenson became the 
first President of the Institution of Mechanical 
Engineers—was the son of a shepherd and 
served an apprenticeship to a stonemason. 
His cheerfulness as a farm boy was 
such that they called him ‘“ Laughing 
Tam,” and when he died they buried him 
among the Kings in Westminster Abbey. 

Individuals gifted as were Stephenson and 
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By T. W. F. BROWN, D.Sc., 
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Telford may be regarded as planetary bodies 
in a universe of unnamed stars, but we can 
agree with Ruskin that there are few men 
who cannot claim to be fitted, by the 
qualities they possess, for services in which 
they may be honoured. That is what we 
must surely become if we but allow ourselves 
to be guided by such words as thosé inscribed 
in the omnibus: “Make yourself beloved 
in this bus.” 


Gas Turbines’ 


S.M.+ 


No. Il—(Continued from page 621, December 17th) 


A N important problem in axial-flow compressor 
design is the choice of the most suitable 
value of stagger angle or angle between blade 
chord and the axial direction of the machine. 
The low-stagger blading used in this country 
in the past has the advantage of giving a 
smaller diameter of compressor for a given rota- 
tional speed, and of giving flatter compressor 
characteristic curves, than the high-stagger 
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pressor performance as an increase in pressure 
ratio—that is, it leads to steeper characteristic 
curves, poorer performance at reduced speed, 
and greater sensitivity to slight errors in pre- 
dicting the performance of the blading. 

The desiga adopted is shown in Figs. 1 and 2 
showing the l.p. and h.p. compressors. They 
are constructed with cast iron cylinders and 
mild steel rotors. The blading of the rotor was 
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blading favoured by Continental designers. 
On the other hand, high-stagger blading tends 
to give a rather greater overall efficiency, due 
chiefly to the leaving loss being lower. One 
aspect of this problem is that an increase in the 
stagger has the same adverse effects on com- 





* Thirteenth Parsons Memorial Lecture. Abstract. 
North-East Coast Institution of Engineers and Ship- 
builders. December 10th. 

+t Research Director, Pametrada. 
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FIG. 2—SECTIONAL ARRANGEMENT OF H.P. COMPRESSOR 
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manufactured from drop stampingsin aluminium 
bronze and the casing blading milled out of 
solid strip, the rotor blading being tapered and 
twisted and the casing blading made of constant 
section with parallel blades. At the discharge 
from the compressor it should be noted that a 
diffuser is fitted in which it is hoped to recover 
60 per cent of the axial velocity leaving the 
last row of blades as pressure head. The air 
compressor thrusts are designed to act in 
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opposition, the unbalanced thrust being taken 
on @ Michell thrust bearing. It will be seen 
that the diffusers could have been turned to 
to discharge radially with a consequent saving 
in axial length. It was, however, decided that 
the small increase in weight in arranging them 
as shown in conjunction with the ability to 
vary them if necessary was worth while. In 
addition the radial diffuser involves additional 
losses from the right-angle bend being in the 
high-velocity region. 

Intercooler.—The particular design is intended 
to cool 50 lb per second of air from 230 deg. to 
80 deg. Fah. with 2200 gallons per minute of 
sea water at 60 deg. Fah. Not much need be 
said of this design except that it is important 
to keep the loss in pressure on the air side to a 
minimum and the intercooler is designed for 
single cross flow of the air, the water being 
supplied through the tubes two-flow, the water 
at inlet being adjacent to the coolest air. 
Incidentally, a sluice valve fitted to the air side 
of the intercooler increases the mass flow through 
the l.p. compressor and thus prevents stalling 
in the l.p. blading at low speeds. 

Combustion Chamber.—Combustion chambers 
of marine type, in addition to burning fuel of 
varying grades with the highest possible com- 
bustion efficiency, must satisfy the additional 
requirements of long life for as many component 
parts as possible, low-pressure loss and uni- 
formity of outlet temperature. Fortunately 
in land and marine construction size and weight 
are secondary factors. The sprayer provided 
must be able to give a short flame with low- 
grade fuels and in the combustion chamber 
provide the necessary heat liberation . with 
freedom from deposits and local overheating 
and distortion. The sprayer must give good 
atomisation through the whole range of fuel 
flows from full load to idling. The question of 
replacing sprayers without allowing the flame 
to go out or any release of pressure air is a 
difficult one, but a solution is in sight. 

In the combustion zone a proportion of the 
air is finely mixed with the fuel spray and 
symmetry within the chamber along its axis is 
important. It is absolutely essential that the 
spray be central and pass equal weights of fuel 
to each sector and that the air enters 
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chamber as possible. The design used was 
developed by Pametrada to meet these condi- 
tions and has been tested on an atmospheric rig. 
For the combustion chamber shown in Fig. 3 
a spill control burner is fitted. 
The output can be controlled over a 12/1 
range without varying the inlet pressure. It 
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Refractory linings are an obvious means of 
protecting the flame tube from overheating, 
Conditions for the refractory will, however, | 
be more severe than in a boiler which has con. 
siderable water-cooled surfaces, and thermal 
shock at starting and stopping will be a serious 
feature. Any spalling (cracking under heat 
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should be noted that a very high standard of 
manufacture is required for these sprayers. 
It will be seen that the air entry is by means of a 
volute which gives ready access to the sprayer 
and at the same time ensures a uniform flow 
of air through the chamber. Stabilisation of 
the flame is accomplished by swirling part of 
the combustion air, thus causing a recirculation 
of some of the burning vapour back towards 
the sprayer. With heavy fuel too much excess 
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FIG. 


uninfluenced by any bends which may throw 
the main air flow to one side of the chamber. 
Otherwise the outlet temperatures will be 
anything but uniform and conditions are created 
which will lead to carbon formation and over- 
heating. The flame-tube walls are cooled by 
the dilution air which enters beyond the flame 
to mix with the gas and form as uniform a 
temperature throughout the gas leaving the 
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air cannot be used and primary air control is 
therefore provided to vary this air quantity 
for varying fuel grades, and also keep the air/fuel 
ratio as constant as possible at varying loads. 
To some extent this is also controlled by the 
holes in the flame tube, which ensure that as 
the flame lengthens with load, air which pre- 
viously acted as a cooling medium enters to 
assist in combustion. 


shock) under such conditions might produce 
fragments which could pass through the turbine 
with disastrous results. The necessity for pro- 
viding the ability to burn low-grade fuels has 
already been touched on and its importance 
cannot be overstressed. 

The reheat combustion chambers—paired to 
reduce the individual sizes—are shown in 
Fig. 4. Essentially they are the same as the 
primary combustion chamber, but with differing 
proportions in the flame tube and annulus to 
suit the changed conditions. The gas from this 
pair of reheaters is mixed through a metal 
grid before entry to the turbine to ensure 
uniformity of temperature. In both combustion 
chamber and reheaters, ignition is effected by a 
low electric arc discharge. When not in use the 
igniter is withdrawn into a sheath in the cooling 
air space. The inner flame tubes in each case 
are held by three-point suspension at the sprayer 
end, and are guided axially, but are otherwise 
free to expand at the outlet end. 


Gas TURBINES 


In gas turbine construction there are certain 
fundamental requirements which have to be 
complied with irrespective of whether a single- 
flow impulse or reaction or a double-flow 
reaction machine is under consideration. The 
first is.symmetry of the casing to prevent dis- 
tortion and this at once requires gas entry at 
top and bottom. The next is continuous 
longitudinal strength as near to the axis as 
possible. The bearing pedestals must support 
the casing in axial truth with the rotor and at 
the same time act as a heat dam between the 
turbine cylinder and the bearings. The gas 
pipes must be so attached that they cannot 
impose any loading on the cylinder. Figs. 5, 
6 and 7 show a high-pressure, double-flow reac- 
tion gas turbine, a low-pressure, double-flow 
reaction turbine, and a single-flow impulse 
machine designed to meet these requirements. 
It will be seen that the inlet pipes are led to 
the top and bottom of the cylinders and united 
by an external yoke piece to support the pipe 
loads external to the casing. The connection 
to the inner casing is then made by “‘ dumb- 
bell ” pieces which allow for expansion without 
imposing any thrusts or restraints on the inner 
cylinder. The main portion of the cylinder is 
welded to the end plates by bars which maintain 
the longitudinal strength across the exhaust 
space. The turbine cylinder is supported by 
paired side plates deep enough to give adequate 
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support, but able to allow the cylinder to expand 
from the centre line, under which conditions 
the plates are acting as encastered beams. In 
order to ensure axial alignment piates are 
similarly fitted at top and bottom of the 
cylinder, which again ensures equal expansion 
from the centre line. This has been proved 
effective in @ Pametrada gas turbine under 
operating conditions. Gas led in simultaneously 
to top and bottom prevents any sudden fluctua- 
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lagging problem is therefore easier. The 
impulse turbine design has axial insertion of 
blading in the first two discs of the rotor. In 
Fig. 7 showing the l.p. (or output) turbine, it 
will be seen how compactly a by-pass valve has 
been arranged for in the inlet pipe to allow 
for heating up the turbine or permitting the 
gas to exhaust freely during the initial start. 
The stabilised austenitic material used in both 
rotors and casings has the same coefficient of 
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tion in temperature causing hogging or sagging 
in the casing as the change occurs simultaneously 
at the top and bottom. 

Similarly in the rotor formed from a single 
F.D.P. forging, the gland portion is cham- 
bered out, leaving the shaft with a high value 
of moment of inertia, but small sectional area 
for heat flow. This secures an adequate margin 
between, the critical 
speed and the running 
speed of the rotor. At 
the same time radiation 
shields are fitted to 
prevent the inner sur- 
face of the journal 
“seeing” any portion 
of the hot rotor. This is 
greatly preferred to 
packing the space with 
refractory powder, 
which might pack un- 
evenly and throw the a 
rotor out of balance. 
The double-flow design a 
in Fig. 5 is deliberately 
chosen to match the 
compressor in revolu- 
tions, and blade heights, 
since with the similar 
gas flows in the com- 
pressors practically the 
same weight of fluid 
is being handled, but 
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DousLE-FLOW REACTION GAS TURBINE 


expansion and the same is true of the blading. 
Care has been taken to ensure that the heat 
content of rotors and casings is such that in 
taking on load before the rotors and casings 
have reached working temperatures, the casing 
expands at a greater rate. Clearances then 
open up and there is no danger of a touch. 
Cooling down has then to be controlled care- 
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under different densities 
due to the changes in 
pressure and temper- 
ature in these parts. 
This question of match- 
ing components is very 
important. In these re- 
action designs the glands 
are situated at the ex- 
haust ends of the turbineso that theiraxial length 
is small and the exhaust gas is retained in a 
comparatively light outer envelope. Expansion 
between the pedestals is taken up on panting 
plates fixed to one pedestal, a pair supporting 
the weight and a third plate constraining the 
pedestal to move horizontally without cocking 
of the end. Due to the design of outer envelope 
the temperature over most of the area of the 
gas turbine is that of the exhaust gas, and the 
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FIG. 7—SINGLE-FLOW IMPULSE GAS TURBINE 


fully with the rotors rotating continuously 
with the turning gear for several hours according 
to size. 

Blading.—In the construction of the turbine 
set described in detail in this section of the 
paper, one of the main, but unexpected, 
difficulties was the production of turbine and 
compressor blading. 

The importance of accuracy in form and 
finish follows from the fact that for this par- 
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ticular cycle a 1 per cent improvement in com- 
pressor and turbine efficiency means about 
5 per cent increase in net output based on an 
inlet temperature of 650 deg. Cent. (1200 deg. 
Fah.). If 1 per cent. improvement in gas 
turbine blading alone is made the improvement 
in net output is still about 3 per cent. The 
compressor rotor blades were close forged in 
aluminium bronze and the blade surface only 
required polishing, the root alone being 
machined, “The blading used in the compressor 
casing was machined from strip as the blading 
was designed to be parallel and untwisted. 


(To be continued) 





Technical Reports 


Preliminary Analysis of a Highly Swept Cylin- 
drical Tube under Torsion and Bending. By W. H. 
Wittrick, M.A. Australia: Council for Scientific 
ial Research, Aeronautical Research 
Report ACA-39.—The .report presents some pre- 
liminary work on a theoretical approach to the 
problem of determining the deformation and stresses 
in @ highly swept cylindrical tube of arbitrary 
section under torsion and i Methods of 
obtaining an analytical solution have been derived 
for (a) Self-equilibrating stress systems for 
a tube with the stress ing area either constant 
or varying exponentially along the generators ; 
(6) exponential variation of bending moment and 
torque along the tube defined in (a) ; (c) constant 
bending moments and torque applied to a tube of 
constant section. 

In recent years the advent of new and more 
powerful types of power plant have made possible 
the design of high-speed aeroplanes attaining Mach 
numbers approaching unity. Associated with such 

are possible control difficulties due to the 
formation of shock waves on parts of the wing 
surface. One means of delaying this shock wave 
formation is by the use of wings which are either 
swept back or swept forward so that for a given 
forward speed the velocity com: t perpendicular 
to the leading edge is reduced, with a consequent 
reduction of the peak velocities on the wing surface. 
Such wings, however, have introduced many new 
problems, particularly in the fields of aeroelasticity 
and structures where a knowledge of the defor- 
mations and stresses produced by any given system 
of applied loads is required. To the author’s 
know! , no work on this subject has so far been 
bli and this report represents a pre- 
iminary attempt to produce a theory for the be- 
haviour of such wings under load. 





Vibration of Stationary and Rotating Propellers. 
By E. R. Love, Ph.D., and J. P. O. Silberstein, 
B.A., assisted by J. R. M. Radak, B.A. Australia : 
Council for Scientific and Industrial Research, 
Aeronautical Research Report ACA-36.—A com- 
parative survey is made of those researches on 
propeller vibration. which seem most significant. 
A re is developed for small vibration of a pro- 
peller idealised according to specified assumptions 
more general than those of previous studies, the 
propeller being supposed to vibrate about a sta- 
tionary equilibrium position. ‘The integral equa- 
tions so obtained are new, being not only more 

than previous equations. for peller 
vibration but also essentially different in character. 


_ Transformations showing their relations with 
ig? 


previous equations are given. The theory is ex- 
tended to apply to the idealised propeller vibrating 
about #yrotating equilibrium position, not only 
when hub is driven at uniform speed but also 
when the driving shaft is in torsional ‘vibration. 
This extension is develo independently, directly 
from dynamical principles, without the usual use 
of Southwell and Gough’s approximate formula. 

‘ eo ‘ 

* Generalisation of a Formula for the Shape of Collisions 
Broadened Spectral Lines. By R. Huby (H. H. Wills 
Physical Laboratory, University of Bristol). The 
British Electrical and Allied Industries Research 
Price 9s: 6d., postage 
3d.—The object of the present report is to generalise 
the case of rotational oscillation of rigid dipoles, 
by permitting them to oscillate im any manner 
about their equilibrium position, i.e., with two 
degrees of freedom. If the oscillation of the dipoles 
is isotropic, this generalisation will not affect the 
absorption formula, but if the normal modes of 
oscillation have different frequencies, the formula 
is modified. As might be supposed, the two normal 
modes of motion are separable, and produce additive 
contributions to the absorption, each contribution 
yielding a resonance line of the type obtained in 
the E.R.A. report, Ref. L/T163, by Frohlich. 
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MACHINERY OF THE ORIENT LINER “ORCADES” 


STARTING PLATFORM 
H.P. AHEAD TURBINES AND GEARING 
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‘* Orcades ”’ 


No. IIl—({Continued from page 623, December 17th) 


N our first article we dealt principally with 

the design of the ship and the arrangement 
of her public rooms and passenger accommoda- 
tion. In that connection we would add that 
every decorative detail was carried out under 
the direction of Mr. E. Brian O’Rorke, A.R.A., 
F.R.LB.A., the architect in charge of decora- 
tion. 


SAFETY AND NAVIGATING EQUIPMENT 


Reference has already been made to the 
lifeboat equipment. The fire safety equipment 
covers fully the latest regulations issued by the 
Ministry of Transport. These include the 
fitting of fire-resisting bulkheads in the regula- 
tion spacing in all ’tween decks. Much of the 
woodwork used in the passenger accommoda- 
tion and the crew’s quarters is coated with fire- 
resisting paint, and fireproof doors are fitted in 
all main alleyways and on all lift shafts. There 
is a complete installation of Grinnell automatic 
sprinklers and fire alarms by Mather and Platt 
Ltd., so that fire in any part of the ship is 
subdued automatically. For the cargo holds a 
Rich audible smoke detecting alarm, supplied 
by the Walter Kidde Company, Ltd., of 


Boiler Vent Fan 


B.A. Air intake 


Boiler Room Vent Fan 
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SECTION THROUGH FUNNEL SHOWING UPTAKES AND FAN ARRANGEMENT 


Northolt, is provided, with the indicating cabi- 
net fitted in the wheelhouse. In the cargo 
holds and the ‘tween deck spaces there 
is also a steam fire extinguishing system. 
Watertight doors in the hull spaces are by 
John Broadfoot and Sons, Ltd., of Glasgow, 
and J. Stone and Co., Ltd., of London. 

The steering gear is of the Brown Bros. 
electro-hydraulic type, operated by two 60 b.h.p. 
Allen motors driving a V.8.G. pump designed 
to operate either two or four cylinders. The 
deck machinery includes 5-ton winches for 
handling cargo and a Napier electric windlass 
at the forecastle for mooring the ship and 
for operating through ‘“‘ Tayco” chain, two 
160-cwt Byers anchors which are housed in 
recessed hawsepipes. Two Napier electric 
warping capstans aft are also provided. 

The navigating equipment in the wheel- 
house includes Sperry gyro compass equipment 
with gyro pilot, master compass, repeaters and 
course recorder. Other aids to navigation are 
Marconi radar and wireless telegraph and 
telephone installations, Marconi ‘ Sea- 
graph ” and a “ Seavisa ” echo sounder, and a 
Chernikeef log. The standard magnetic com- 
passes are by Marine Instruments, Ltd., 
Glasgow. Alfred Graham loudspeaking tele- 





___ BR. Air Intake 


phones are fitted between the bridge and the 
engine-room, between the boiler room and 
generator room and between docking and steer- 
ing gear compartments. The electric telegraphs 
are by Siemens Brothers; Kent’s clear-view 
screens are fitted ; while the Gent systems of 
electric clocks, and bell indicators are installed 
throughout the ship. There is a 50-line staff 
telephone system, and a 800-line manual cabin 
telephone service, by the Automatic Telephone 
& Electric Co. Ltd. 


PROPELLING MACHINERY 

The “‘ Orcades ”’ is propelled by a twin-screw 
arrangement of Parsons’ geared steam turbines, 
having a designed normal shaft horsepower of 
34,000 and ‘an overload 
power of 42,500 s.h.p. 
when running at propell- 
er speeds of 130 and 140 
r.p.m. respectively. The 
astern turbines are de- 
signed to develop no less 
than 60 per cent of the 
normal ahead power of 
34,000 s.h.p. Steam is 


Boiler Room Fan 


Boiler Room Vent Fan R 


supplied to the turbines at a pressure of 
500 lb per square inch and at a superheated 
temperature of 850 deg. Fah. The gearing for 
each of the high-pressure ahead turbines is 
double reduction, comprising an independent 
primary gear wheel driving a secondary pinion 
engaging with the main gear wheel. _Single- 
reduction gearing is used for the intermediate 
pressure and low-pressure turbines. 

The high-pressure turbines are of the impulse 
reaction type, each comprising a two-row 
impulse wheel forged solid with the rotor, which 
is followed by twenty-nine rows of end- 
tightened reaction blading segmentally fitted, 
with mild steel packings and Lowmoor iron side- 
locking strips. The intermediate-pressure tur- 
bines are of the all-reaction type, each having 
thirty-five rows of blading, end tightened and 
segmentally fitted to the hollow forged drum 
rotor. The low-pressure turbines are of the 
double-flow type with hollow drums, each half 
comprising eleven rows of reaction blading, 
segmentally arranged. 

The astern turbines are of the impulse type 
and include a high-pressure astern three-row 
impulse wheel of separate construction, shrunk 
on to each intermediate-pressure rotor shaft and 
incorporated in the intermediate-pressure tur- 
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bine casings, and a low-pressure astern turbine 
incorporated in each low-pressure ahead turbine 
casing. The low pressure ahead turbine consists 
of a three-row impulse wheel of forged steel, 
secured to the forward end of the low-pressure 
ahead rotor. 

All the reaction blading is made of Monel 
metal and the impulse blading of “‘ Macloy ” 
steel. Molybdenum alloy cast steel is used for 
the casings of the ahead high-pressure turbines 
to withstand the high initial steam tempera- 
ture. All intermediate-pressure turbine casings 
are of cast steel and the low-pressure casings 
of cast iron, with the exception of the astern 
turbine portion, which is of cast steel. The 
impulse nozzle plates are of cast steel with 
vanes of Firth-Vickers “ Macloy ”’ steel, cast in 
them. Thrust dummies are attached to the 
high-pressure and intermediate-pressure ahead 
turbines, any unbalanced thrust being taken by 
the Michell pattern thrust bearings. 

Aspinall’s cut-out governors are provided, 
and any undue wear on the adjusting blocks is 
made to show a red warning light and an alarm 


FUNNEL CASING SHOWING BOILER ROOM AIR INTAKES 


bell is rung. Should the lubricating oil pressure 
fall below apredetermined value steam is shut 
off. The turbine glands are provided with Weir 
gland steam condensers, the condenser and ejec- 
tor being arranged in the same casing. 

Between the turbine and the gearing is a 
flexible coupling of the claw type. The primary 
gears for the high-pressure turbine are enclosed 
in separate gearcases of cast iron, which are 
bolted to the main gearcases and consist of 
nickel steel pinions, 13-71 P.C.D., with a 3lin 
face and primary wheels of forged steel, 
34-49in P.C.D., with a 3in gap. The main 
gear wheels are of cast iron with forged steel 
rims shrunk on to them. They have a P.C.D. 
of 174-09in with a 49in face. The secondary 
pinions have a P.C.D. of 17-02in and the inter- 
mediate-pressure and low-pressure pinions 
12-62in P.C.D., all fitted with central bearings. 
The main gearcases are of cast iron. All 
bearing bushes can be removed without having 
to lift the main gearcase covers. 

The high-pressure turbines run at 3600 r.p.m. 
and the intermediate-pressure and low-pressure 
turbines at 1931 r.p.m., the gear ratio being 
such that at these turbine speeds the pro- 
pellers run at 140 r.p.m. when the turbines are 
developing their total overload power Both 
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the turbines and the gearing are lubricated by 
three Drysdale ‘ Vertoil ” pumps, of which one 
is a standby, which are designed to deliver 
25,000 gallons of oil per hour against a discharge 
pressure of 551b. “ Autoklean ” strainers and 
“ Serck ” oil coolers with a magnetic filter form 
parts of the oil circuit. The lubricating oil is 
purified by two Alfa-Laval centrifuges with 
steam-operated oil heaters. 

Two main Weir regenerative condensers have 
a total cooling surface of 35,000 square feet, and 
are designed to maintain a vacuum of 27}in 
with a sea temperature of 86 deg. Fah. 

Solid forged steel propeller shafting is fitted. 
The intermediate shafting is 2lfin diameter 
and the propeller shafting 23%in diameter. 
The thrust blocks and the tunnel shaft- 
ing bearing blocks: are of Michell  self- 
lubricating pivoted type. Both shafts are 
equipped with electric turning gear, and Ford 
electrical torsion meters are fitted. The Stone 
four-bladed propellers are of manganese bronze 
and have a diameter of 19ft. 


BorteR DESIGN AND ARRANGEMENT 


The accompanying drawings and_ the 
photograph reproduced herewith show the 
arrangement of the boilers and uptakes and 
the funnel casing with the air inlets. Steam is 
supplied by two large and two smaller oil-fired 
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two electrically driven induced draught fans, 
each capable of dealing with 75,000 cubic feet 
of air per minute against a pressure drop of 
7-75in water gauge, are fitted. In the case of 
the two smaller boilers there are two electrically 
driven forced draught fans of Howden design, 
each of which is designed to deliver 28,000 
cubic feet per minute against a pressure of 6-3in 
water gauge, and two electrically driven 
induced draught fans, each of 38,000 cubic feet 
per minute capacity against a pressure drop of 
6-3in water gauge. Vertical tube air pre- 
heaters are fitted in the uptakes, as shown 
in the drawing. By-pass arrangements are 
made when steaming at slow speed or 
when in harbour. The air heating surface 
for each of the large boilers is 12,000 
square feet and that for each of the smaller 
boilers 5800 square feet. The outer funnel 
casing is made large enough to accommodate 
soot collectors, should they be considered 
necessary at a future date. 

Clyde steam-driven soot blowers are fitted 
to both the boilers and the air heaters. The 
fuel installation consists of two electrically 
driven Wallsend duplex pumping and heating 
plants. Rotary displacement pumps of Stothert 
and Pitt design are used, each plant being 
designed to deliver 14,000 Ib of oil per hour 
against a pressure of 300 lb per square inch. 
Special attention was given to the steam pipe 





850-KW TURBO - GENERATOR 


water-tube boilers of Foster Wheeler’s con- 
trolled superheat design, constructed by the 
shipbuilders under licence. The steam pressure 
at the superheater outlet is 525 lb per square 
inch and the degree of superheat can be con- 
trolled from 850 deg. Fah. down to about 
600 deg. Fah. when manceuvring. The drum 
shells are of seamless hollow-forged steel, with 
closed ends and tubes of cold-drawn seamless 
steel.. The boilers are fitted with Foster 
Wheeler aluminium ring economisers, sup- 
plied by E. Green and Co., of Wakefield. 
They are designed for an inlet feed temperature 
of 280 deg. Fah. and an outlet temperature of 
about 400 deg. Fah. The heating surfaces of 
each boiler are as follows :— 


: Large Small 
boilers, boilers, 
square feet square feet 
Generating surface... ... 13,245 7,645 
Economiser surface . 11,700 8,019 
Superheater surface 2,726 1,950 


Each boiler steam drum is equipped with 
Weir’s low-level alarm and oil fuel safety gear. 

The boilers are arranged to burn oil fuel under 
a balanced system of forced draught. For the 
large boilers two electrically driven forced 
draught fans of Howden make, each designed to 
deliver 54,000 cubic feet of air per minute 
against a pressure of 6:9in water gauge, and 


range, all pipes and joints being made of 
molybdenum alloy steel with welded pipe 
flanges. Our drawings show one of the large 
boiler and uptake arrangement, also the 
arrangement of the fans. 

The instrumentation of the boiler plant is 
very complete and, among other instruments, we 
noted ‘‘ Mono-Simplex”’ CO, recorders. For 
control of boiler water I.C.I. ‘‘ Alfloc ” injection 
plant is provided, with ‘“‘ Alfloc” testing 
equipment. 

The propelling machinery we have described 
is of ample power, as was demonstrated on trial 
off Arran, when the mean of two runs on the 
measured mile was 24} knots, well in excess of 
the normal service speed of 224 knots. We also 
understand that the consumption figures were 
good, and that when steaming at a speed of 
about 20 knots the oil used per day will be less 
than that used by the smaller liner “ Orion,” 
built in 1935. 


Some Auxiniary MACHINERY 


The auxiliary machinery is of the latest 
design. _It includes the Weir closed feed 
system, most of the pumps connected with this 
part of the installation and the engine-room 
generally being of either Weir or Drysdale 
make. The ventilation of the machinery spaces 
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is effected by electrically driven Thermotank 
axial-flow fans, both supply and exhaust. In 
the boiler-room four 60in axial-flow supply fans, 
each designed to supply 45,000 cubic feet per 
minute against a pressure of 1}in water ganze, 
are provided. For maintenance and repair 
there is a fully equipped engineers’ workshop. 

The electrical generating plant is by W. H. 
Allen, Sons and Co., Ltd., and comprises four self- 
contained, 850-kW, 220-V d.c. turbo-generators 
with an overload capacity of 25 per cent or 
1060kW for two hours. The turbo-generators, one 
of which we here illustrate, are, together with the 
main Whipp and Bourne switchboard, arranged 
on @ flat on “‘ G ” deck level above the engine- 
room. Adequate ventilation arrangements are 
made. The emergency plant consists of two 
Allen diesel engine driven, 100-kW units, which 
are installed in a dynamo room on “ D”’ deck 
forward. This plant is also designed to meet 
harbour load when steam is not available. 

The refrigeration equipment is by J. and W. 
Hall, Ltd., of Dartford, and it comprises two 
CO, compressors, each driven by a 150 b.h.p. 
Allen motor. The seven passenger lifts are also 
of Hall make, and two small stores lifts are by 
McTaggart Scott. 

An interesting feature of the engine-room 
equipment is the a.c. plant, which was 
supplied by Laurence Scott. It comprises 
two motor-driven, three-phase, star-connected, 
50-kVA, 230-V alternators with exciters. 
Automatic starters with voltage regulators 
of the carbon pile type, of Stone manu- 
facture, are provided. This equipment has 
its own switchboard and supplies current for 
the cinema, X-ray and Ozonair equipments, and 
the a.c. control valves of the Thermotank air 
conditioning plant, besides the fluorescent 
lighting installation in the ship. For the low- 
pressure circuits of the ship duplicate Exide 
batteries, rated at 146 ampere-hour capacity, 
are provided, with suitable charging arrange- 
ments. Although we have not been able to 
refer in this description to every piece of 
machinery installed in the new liner, enough has 
been said to show. that the ‘“ Orcades”’ is a 
worthy successor to previous Orient liners, and 
she fully retains the high tradition of owner and 
shipbuilder. 





A Diamond Research 
Laboratory 


A DIAMOND research laboratory has been 
opened by Industrial Diamond Distributors 
(1946), Ltd., of 44, Main Street, Johannesburg, 
South Africa, to assist all branches of the 
international diamond industry. This labora- 
tory, said to be the first of its kind in the world, 
is expected within a few years to acquire a 
background of knowledge and experience which 
will serve the whole diamond field and the 
secondary and related industries associated 
with it. 

The new establishment will establish and 
maintain close co-operation with university and 
industrial laboratories which have for a number 
of years been engaged in the study of the 
crystal structure of diamonds, and in the related 
fields of synthetic abrasives and powder metal- 
lurgy. Its work will be grouped broadly under 
two headings: (1) Immediate practical pro- 
blems concerned with methods of recovery and 
extraction for primary producers, improve- 
ments in diamond tools and extension of their 
uses, the application of scientific control and 
instrumentation to the diamond cutting and 
polishing industry ; (2) long-term theoretical 
investigations in the relationships between 
the structure and properties of the diamond, 
how and why stones differ in physical properties 
and functional characteristics, &c. 

In addition to a well-equipped chemical 
laboratory the new establishment incorporates 
@ large physical testing section divided into 
three main parts—a microscopical room, & 
spectrographic room, and an X-ray room. For 
investigations in cutting and polishing a special 
room is fitted with a complete range of com- 
mercial equipment, and an engineering section 
contains a representative selection of plant 
and apparatus suitable for all classes of 
research. 
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“ HISTORIC RESEARCHES : 


CHAPTERS IN THE HISTORY OF PHYSICAL AND 
CHEMICAL DISCOVERY ” 


by T. W. CHALMERS, D.Sc., M.I.Mech.E. 
(Crown 4to., about 320 pp.) 

Preparations are now well advanced for the 
republication in book form of articles I- 
XX XVII of the series ‘‘ Historic Researches” 
which appeared in “‘ The Engineer ” during 1944- 
48. The book, it is hoped, will be published 
sometime in the earlier part of 1949. Orders for 
copies, if not already placed, should be sent to 
Morgan Brothers (Publishers), Ltd., 28, Essex 
Street, Strand, London, W.C.2, or handed to 
any bookseller. Price 21/- net, 21/9 post free 





DEATH 
On December 17th, at 29, Fitzgeorge Avenue, West 
Kensington, W.14, ALEXANDER SHANKs, formerly mana- 
ging director of Alexander Shanks & Sons, Ltd., Arbroath, 
in his ninetieth year. 





ENDING THE ARGUMENT 


THERE are many ways of putting an end 
to arguments. Dictatorial régimes lay down 
as by authority what their citizens ought to 
think and ensure that there shall be no argu- 
ments upon the points concerned by shooting 
all who venture to dissent, or, with a less 
obvious air of being bloody-minded, banish 
them to Siberia. Between individuals in 
freer countries the attempt is sometimes made 
to achieve much the same result by giving 
the other fellow “one under the jaw” in 
the hope that if, indeed, there can be little 
likelihood of thus altering his opinions he 
himself will be silenced for a while and his 
companions deterred from taking up the 
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cudgels on his behalf. But that is a method 
that cannot be wholeheartedly recom- 
mended! For there are others that are 
no less effective which, though less 
severe, are somewhat more polite. The 
civilised equivalent of the knock-out blow 
is to announce bluntly and as firmly as 
circumstances permit, ‘I don’t agree with 
you,” and let it go at that. It is a method 
particularly open for the use of a senior 
executive when speaking to his junior. For 
by thus announcing his decision he ends the 
argument at a stroke and his junior must 
swallow down his prepared parade of facts 
and convincing logic and accept his senior’s 
decision with the best grace he can command. 
In a less impregnable situation the opposite 
alternative of blandly agreeing with every- 
thing that is said can be adopted. It has the 
advantage if properly carried through of 
conveying an aggravating impression of 
one’s overmastering superiority. The Cater- 
pillar, tiring of discussing with Alice the 
merits of differing human and animal heights, 
adopted the simple expedient to end further 
argument of walking rapidly away, making 
his exit the more dignified by offering at the 
very last moment a piece of excellent advice ! 
But if we may hazard an opinion, it seems to 
us that in this country one method more than 
any other is favoured for bringing an argu- 
ment to a satisfactory end. It is an odd but 
delightful fact that the profound and the 
profane are separated by a barrier so weak 
as hardly to be a barrier at all. Let an 
argument become too keen or a dispute too 
hot, and a single quip, well timed, can open 
the matter so much to laughter that any- 
thing more serious than a flippant continua- 
tion becomes unthinkable. 

Yet it must be conceded that none of 
these means of ending an argument is wholly 
satisfactory. They do, indeed, end it for the 
moment. But, in reality, they adjourn it 
to another day rather than settle it for ever. 
For argument is only silenced when all the 
contestants reach agreement that one unique 
conclusion is the right one. Nor is it at all 
easy to reach so precise an agreement ; and 
experience proves that wordy logic seldom 
yields it. We have to turn to other means. 
Yet how many of those other means, infallible 
though they may seem at first acquaintance, 
break in our hands! Many a graduate leaves 
college convinced of the power of mathe- 
matics to resolve almost any argument given 
only that its subject be expressible in fignres. 
For there is no gainsaying the logic of a series 
of properly worked equations. The answers 
obtained are, beyond dispute, correct, and to 
throw doubt upon the conclusions by challeng- 
ing the value of the mathematics is to batter 
one’s head against a very solid wall of short- 
hand logic in which the conclusions follow 
remorselessly from the premises. Yet how 
soon we learn by experience how to deal with 
the mathematicians! Let us but challenge 
their original assumptions and, as they 
very well recognise, any pretence of 
infallibility is laid threadbare at a single 
stroke! Nor can we depend any better upon 
statistical analysis. No doubt that advocate 
who can reduce his opponent to a dependence 
upon the claim that “‘ anything can be proved 
by statistics’ can count himself the victor 
of the particular exchange. But he has in 
no wise settled the point at issue. Only 
statisticians, we think, would consent to be 
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convinced by statistics. For statistics carry 
weight in an argument only when the values 
of the assumptions made have been assessed 
and few but statisticians are competent to 
assess them! Thus, engineers very reason. 
ably turn to experiment and to research. 
But even here, whether the work is carried 
out on the solid test shop floor or in the 
rarefied atmosphere of the laboratory, still 
nothing is quite secure. The variable human 
element is a factor in all experiment. Was it 
not Ricardo in a memorable passage of his 
Presidential Address to the “ Mechanicals ” 
who warned research workers not to be in 
too great a hurry to publish the results of 
their work, but to consider first whether, on 
grounds quite extraneous to their experi- 
ment, the conclusions seemed wholly sens- 
ible? The results of research work thus vary 
in quality according to the capacity of indi- 
vidual workers. Are we not then entitled, 
should the results prove inconveniently 
difficult to work into our theories, to 
challenge their accuracy ? Only when expe- 
rience has shown that the same causes always 
produce the same results can the conclusion 
be regarded as incontrovertible and beyond 
dispute. 

It is thus very difficult to settle an argu- 
ment, to bring it to a final end. But do we 
really want it otherwise? It is true that at 
times there is an urgent need to bring matters 
to a head and to convince those with whom a 
firm decision lies. For that purpose, as 
Dr. Guy pointed out at last Friday’s dis- 
cussion before the ‘“ Mechanicals,” the ciné 
camera can be sometimes called in aid. For 
“seeing is believing,’ and the slow-motion 
or fast-motion film can reveal what the 
unaided eye is incapable of appreciating, 
and can thus on certain questions make 
further argument ridiculous. But what a 
dull world this would be if we always had 
available such tools for settling arguments ! 
It is true that as a consequence of the work 
of scientists and engineers many matters 
have already been placed beyond the sope 
of further discussion. But as each such 
topic is removed from the agenda of our 
arguments, a hundred new ones are intro- 
duced. There is—Heaven be praised !—no 
end to asking ““ Why?” and ‘‘ How?” 
The wider the field of known knowledge grows 
the larger becomes the length of its ill-defined 
boundary, abie to support those arguments 
and discussions which are, to our way of 
thinking, the very breath of vigorous, 
interesting human life. 


TOIL 

Man, perhaps because he is inveterately 
lazy, has always struggled to find means of 
doing things in ways that would give him 
less trouble and take less time; and, more 
particularly in the last two centuries or so, 
the engineer, applying the discoveries of 
scientists, has found a real delight in applying 
the powers in Nature to relieve mankind of 
toil. The consequences have been astonish- 
ing. ‘Two men and a powerful crane can do 
easily and without fatigue work for which an 
Egyptian taskmaster would have needed to 
thrash hundreds of slaves into action. A few 
men and a combine harvester can do in a day 
what the whole population of an eighteenth- 
century village would have taken a week to 
accomplish. Applied power has not only 
relieved the worker of muscular labour in 
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field and factory, it has penetrated, too, into 
the home greatly to lighten the work of the 
housewife and enable her to keep her house 
cleaner with less fatigue. Engineers, comparing 
hours of work, wages and standards of living 
of the present with those that ruled in the 
past, may justly feel that, not only is modern 
civilisation founded upon their ingenuity and 
skill, but that by applying their skill they 
have both increased material wealth and 
relieved mankind of much toil and labour. 
But can engineers legitimately take pride 
in all their work? Hours of work have 
certainly been shortened. Probably they 
will, with time, grow shorter still. We no 
longer need to toil, as, for instance, the 
Chinese agriculturist still toils, from dawn to 
dusk, to obtain merely a sufficient supply of 
food and clothing to support our lives. That 
curse laid upon Adam, “ In the sweat of thy 
brow shalt thou eat bread till thou return 
unto the ground,” bears less hardly upon us 
than it did. Yet many in this, our great new 
civilisation of the West, do still toil. During 
forty-four hours in each week unskilled 
hands repeat minute by minute and hour by 
hour the same unvarying sequences of 
operations, taking a piece from a bin on the 
left, inserting it in a machine, causing the 
machine to operate; removing the piece and 
placing it in a bin on the right, whence in 
due course it will be taken by another 
worker performing a similar sequence of 
movements. Day after day, week after 
week, year after year, much the same opera- 
tions are performed. Is not this toil? Is it 
not toil in the dictionary sense of “labour 
that oppresses the body or mind”? It is 
true that in the bodily sense we do all that 
we can to care for the health of the workers. 
We provide canteens, we fix rest periods, 
loudspeakers play “‘ music while you work.” 
But, for all that, is not this toil of a kind 
worse even than that from which engineers 
in their more optimistic moments believe 
they have relieved mankind ? For the work 
that men did in an earlier age, hard though 
it had to be, at least varied. The ploughman 
behind his team toiled the livelong day to 
till his land and came home so weary that he 
was content only to eat and sleep before re- 
suming his labour on the morrow. But it was 
only so in season. Toil of another kind was 
needed in spring and summer. The seasons, 
the temperature of the day, the flow of water 
in a river, the migrations of birds or fishes 
and a host of other variables imposed upon 
mankind the need for versatility even in toil. 
The Egyptian slave did not spend all his 
days hauling upon ropes or heaving at a 
galley oar. There was always an end to one 
form of toil and the beginning of another. 
Every man, however specialised his trade, 
had, to some extent, to be a jack of all. But 
in our modern factories, in which the whole 
is broken down into a series of simple indi- 
vidual tasks, nothing can be allowed to inter- 
rupt the daily, weekly, yearly rhythm. Come 
hail, come snow, come heat wave or hurricane, 
the work must go forward. Nor can the 
excuse that the workers do not object, that 
in fact they sometimes actively resist the 
well-meant efforts of managements to arrange 
a regular change of task, be accepted as 
wholly satisfactory. For.is it socially 
desirable that an unskilled generation should 
grow up to think of the factory as a place of 
toil, bearable only because wages are so high, 
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and wholly lacking that stimulation of the 
mind and of the imagination that skilled 
work engenders ? 

Perhaps it will be argued—it is a point 
of view for which we have little sympathy 
—that engineers should be concerned 
only with production methods, not 
their social consequences. Yet even within 
that narrower field the growth of this new 
form of toil sets new problems. To-day, 
more particularly in those areas where heavy 
engineering shops and the factories of lighter 
industries are side by side—and it is the 
object of governmental and other planners 
to produce just such mixed industrial con- 
ditions in many areas—there seems to be 
a growing dearth of skilled men. Boys, it is 
true, come along to be trained by those firms 
which run training schemes. Those boys 
who are brighter, finding the road made now 
easier, rightly set out to reach executive level 
and a status in life which was not so 
readily open to their fathers. But the 
less bright or less energetic, who might 
in other circumstances train on to skilled 
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occupations, influenced, perhaps, by parents 
anxious to see improvement in the family 
budget, are easily diverted to employment 
elsewhere. For why undergo years of training 
at relatively low wages when with no training 
at all wages as high as those of a skilled hand 
can be earned in the mass production 
factory? A shortage of skilled men 
results. Where does the solution to this 
problem lie? Wedonot know. Certainly the 
clock cannot be put back. Mass production 
methods too much enrich the community 
to be eschewed. The need appears to 
be to raise the status of skill, perhaps by 
giving skilled men some at least of those 
privileges and that relative security of 
employment normally available only to the 
salaried staff. The fact remains that the 
engineering prestige of this country was 
built upon the skill of its workpeople. It 
would be disastrous if, in seeking for increased 
production, we neglected to maintain a 
sufficiently large pool of skilled opera- 
tors to work in the heavier engineering 
industries. 


Kuropean Co-operation 


IHE memoranda, submitted by the United 

Kingdom Government to the Organisation 
for European Economic Co-operation, relating 
to economic affairs in the period 1949 to 1953, 
were published as a White Paper on Monday 
evening last (H.M. Stationery Office, Cmd. 
7572). The greater part of the White Paper is 
concerned with the United Kingdom’s “ long- 
term’’ programme, but it includes also an 
economic programme for the year July, 1949, 
to June, 1950. 

It is explained that the programme for the 
four years should not be taken as a rigid plan 
for future action, nor should it be considered 
an up-to-date survey of the nation’s economic 
prospects. It was completed some months 
ago, as it had to be submitted to the O.E.E.C. 
in Paris on October Ist. The United Kingdom 
and the other countries taking part in the 
European recovery plan declared in the Conven- 
tion for European Economic Co-operation 
that the object of their joint recovery pro- 
gramme was to “achieve as soon as possible, 
and maintain, a satisfactory level of economic 
activity without extraordinary outside assist- 
ance.””’ The end of the Marshall aid period 
(mid 1952) was taken as the ‘‘ deadline,” and 
the O.E.E.C. asked that each country’s long- 
term programme should outline its production, 
investment and export plans, and also indicate 
the general policies by which they were to be 
fulfilled. Each country was to aim at bringing 
its total overseas payments into balance with 
its total receipts, and on this basis each was 
asked to forecast its balance of payments for 
1952-53. To that end each country was 
directed to assume that import and export 
prices would continue as at mid-1948, except 
where changes were already provided for under 
long term contracts. 

The United Kingdom’s programme naturally 
stresses the need for more production. It 
assumes that industrial expansion will be 
sufficient to provide for an increase in the 
volume of exports to at least 150 per cent of 
1938, or rather more than 10 per cent above 
1948; capital investment at a rate of about 
£2000 million a year; and a 15 to 20 per cent 
increase in the supply of manufactured goods 
to the home consumer, with a substantial 
increase in supplies of home grown food to 
replace imports. Total imports in 1952-53 
are envisaged as being much about the same as 
in 1948-49, that is about 15 per cent less than 
in 1938. Manufacturing output, the programme 
suggests, should be expanded in four years to a 


level about 40 per cent above 1938, and 13 per 
cent above the first nine months of 1948. Com- 
pared with the current year, it is hoped to 
raise coal output by nearly one quarter, elec- 
tricity generating capacity by nearly one-half, 
and output of steel by nearly one-sixth. Still 
further expansion is required of the engineering 
industries, the output of which is already half 
as great again as before the war. This, the 
White Paper observes, would enable home 
industry to obtain more capital equipment, 
while exports are maintained at a high level. 

According to the programme, investment 
resources at home are to be concentrated on 
developments contributing directly to the 
nation’s economic strength. More than two- 
thirds of those resources will be devoted to 
industrial and agricultural investment and less 
than one-quarter to housing and the social 
services. Any additional resources will be 
allocated to industrial development. The 
major investment plans include the following : 
—£450 million to be spent on agriculture 
during the four years 1949-52, about half on 
machinery ; £250 million for the first stage 
of the iron and steel industry’s development 
plan, which was started before 1948 and parts 
of which will not be completed until 1953-54 ; 
£150 million to be spent on development and 
reconstruction of the coal-mining industry in 
the next four years; £125 million to be spent 
on seven new oil refineries or major extensions 
in this country contemplated during the four- 
year period; £500 million to be spent in four 
years on electricity supply, mainly on new 
generating stations, in addition to the installa- 
tion of 600MW of hydro-electric capacity in 
the North of Scotland; £200 million to be 
invested in developing the production of 
chemicals, especially of oil derivatives, dyestuffs, 
plastics and alkalis, extensive re-equipment of 
the cotton and woollen industries and building 
of new factories for the production of synthetic 
fibres; and £50 million to £60 million a year 
for the shipbuilding programme, special import- 
ance being attached to tanker construction. 
Furthermore, the United Kingdom is proposing 
to undertake a substantial net investment in 
the Colonies over the next four years to assist 
the Colonies to finance the increased imports 
of capital goods and other manufactures needed 
for their development. 

The outline of the balance of payments in 
1952-53 is based in the programme on the 
assumption that total overseas earnings will 
rise by over one-quarter, from £1650 million in 
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1948-49 to £2090 million in 1952-53. Exports 
and re-exports to the Western Hemisphere in 
1952-53 are put at £360 million, an increase of 
55 per cent over the first half of 1948. The 
rogramme assumes an improvement of about 
£70 million on invisible transactions with the 
Western Hemisphere, inchiding a marked 
increase in dollar earnings from tourism. It 
is assumed that the United Kingdom will con- 
tinue during the next four years to receive 
financial assistance from the U.S.A., and the 
White Paper emphasises that the achievements 
envisaged in the programme will depend on 
full co-operation with other countries in 
Western Europe and the Commonwealth. 
Moreover, it is remarked that the success 
of the United Kingdom programme will also 
depend on financial stability at home. 

The Chancellor of the Exchequer, Sir Stafford 
Cripps, made a statement on the programme 
on Monday last. Referring to the hope that 
industrial output as a whole would rise to one- 
third above pre-war level, he said that expan- 
sion on that scale assumed that productivity 
per man-year could be increased by about 
2} per cent per annum. That, he thought, was 
by no means impracticable, for productivity 
rose between 1924 and 1937 by about the same 
average rate, 2-4 per cent per annum. Rising 
industrial output was needed to enable home 
industry to obtain more capital equipment, 
machinery exports at the same time being kept 
at a high level. 


THe Unitrep Krinepom’s 1949-50 PROGRAMME 


The section of the White Paper setting out 
the United Kingdom’s programme for the period 
July, 1949, to June, 1950, says that during that 
year the foundations of the country’s recovery 
programme will be completed. Improvement 
in total industrial and agricultural production 
will, however, be possible only as a result of 
increased output per worker, for the total 
labour force is expected to fall during the year. 
Increased investment and mechanisation will 
be amongst the main contributory factors 
towards the achievement of the objective. 
The limiting factors to investment in 1949-50 
are likely to be physical rather than financial, 
it is stated, as the shortage of some basic 
materials, notably steel, affects practically 
every kind of investment and will overshadow 
financial limitations to investment. As regards 
steel, for every 7 tons required for home 
investment purposes in 1949-50 only about 6 
tons can be provided. Despite rigid economies 
in use and the large steel investment pro- 
gramme, the demands are so large, for exports 
as well as for home investment, that there is 
no prospect of the shortage becoming signifi- 
cantly less acute before the end of 1950. 

The total gross investment in 1949-50 on 
new buildings and plant and on the repair and 
maintenance of existing capital equipment is 
put at about £2000 million, or some 20 per cent 
of the gross national product. Excluding invest- 
ment on miscellaneous small works and the 
maintenance of housing, the approximate 
division of gross investment in 1949-50 will be 
fuel and power, 16 per cent; transport and 
communication, 17 per cent; agriculture, 6 
per cent; industry (including iron and steel 
and shipbuilding), 33 per cent ; housing, 16 per 
cent ; essential social services, 7 per cent ; and 
administration and defence, 5 per cent. 

Dealing more specifically with the various 
industries of the United Kingdom, the pro- 
gramme envisages a total expenditure of from 
£50 million to £60 million on agricultural plant 
and machinery next year. Coal output in 
1949-50 will, it is hoped, be increased to 
230 million metric tons from 218 million metric 
tons in 1948-49. On this basis, exports of coal 
are put at 26 million metric tons. It is pointed 
out that in 1949-50 the long-term programme 
for the reconstruction of the mines will still be 
in its early stages, and no very material change 
can be expected in the rate of progress or 
reorganisation compared with 1948-49. The 
estimate for increased productivity in 1949-50 
for deep-mined coal is given as about 5 per cent 
over the preceding year. As to oil, it is stated 
that next year will see work well started on the 
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programme for expanding refinery capacity 
in the United Kingdom as part of the very 
large programme for expanding the production 
of British controlled oil, the total expenditure 
on oil investment in this country being between 
£25 million and £30 million, while total expendi- 
ture on overseas production, maintenance and 
new construction will be nearly £100 million. 

The plan for the modernisation and develop- 
ment of the British iron and steel industry is 
designed to overtake arrears of plant main- 
tenance deferred during the war, to increase the 
total capacity for the production of crude steel, 
and to secure the advantages of modern fully 
integrated plants of appropriate sizes over a 
considerable proportion of the industry. The 
importance of expanding steel output is such 
that high priority is being given to the invest- 
ment programme of the iron and steel industry, 
and during the calendar year 1949 capital 
expenditure on building and plant is likely to 
be at least £40 million. It is estimated that 
during the year 1949-50, blast-furnace capacity 
for steel-making pig iron will be increased by 
600,000 tons, and that a total of 7,700,000 tons 
of pig iron will be produced. The annual pro- 
duction of steel ingots and castings is planned to 
increase during the next few years by 500,000 
tons each year, and the production is estimated 
at 15,500,000 tons in 1949-50 compared with a 
1948 target of 14,700,000 tons, which, it is 
added, will probably be slightly exceeded. 

Reference is made in the White Paper to 
the high level of production already reached 
in the engineering industries, and it is assumed 
that by 1950 further substantial progress will 
have been made in the equipment of those 
industries to meet the objectives of the long- 
term programme. It is hoped next year to 
maintain engineering exports at or near the 
level to be reached at the end of 1948, i.e., 
nearly 60 per cent higher than the 1947 level, 
though it is suggested that this will require a 
larger export of capital goods to compensate 
for the probable reduction in demand for 
some semi-durable goods. Investment by 
British industry as a whole in plant, machinery 
and vehicles during 1949-50 will total about 
£6500 million. The contribution which the 
engineering industries will make to the general 
programme for raising exports and saving 
imports will depend upon the tonnage of steel 
available. But it is expected that output will 
be still further increased in many important 
fields, such as steel equipment, electric power 
plant, locomotives for export to hard currency 
areas, and, to facilitate production in sterling 
area territories, textile machinery, agricultural 
machinery, new types of machine tools, and 
plant to provide new processes in the chemical 
industry. The programme declares, therefore, 
that the effort of the engineering industries 
will in this way be focused largely on those 
products which provide the means of expansion 
and modernisation of industrial and agricultural 
processes in the United Kingdom, and also make 
larger supplies available for export. Gross 
investment expenditure on electricity generat- 
ing stations, transmission lines and distribution 
works will next year be between £100 million 
and £125 million, the object of the programme 
in hand being to increase by 1952 the available 
generating capacity by from 40 to 50 per cent 
above its present level. This programme, the 
White Paper says, has now reached a critical 
stage since the large building and civil engineer- 
ing works must be very carefully geared in 
with the installation of boilers and turbo- 
alternators. 

For shipping, the programme assumes that 
by the middle of 1950 substantial progress will 
have been made towards the aim to restore the 
United Kingdom’s tonnage of dry cargo vessels 
to its pre-war level. Making the minimum 
allowance for obsolescence, new ¢éonstruction 
for the United Kingdom register will bring the 
dry cargo tonnage up to 12,800,000 gross tons 
by the middle of 1950 and the tanker tonnage 
up to 3,800,000 gross tons. As a result of the 
restoration of war damage, some additional 
port facilities will be brought into use which 
should contribute to the improvement in turn- 
round of shipping in United Kingdom ports. 
With this increased fleet and reduced delays in 
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port, it should be possible, the programme says, 
to achieve an increase in net dry cargo shipping 

i from £30 million in 1947 to over £8} 
million in 1949-50. 

Finally, the programme makes reference to 
the importance of developments in the chemicals 
and textile industries, saying that additiong] 
capacity is being provided for the production of 
synthetic fibres, the 1949-50 output of which 
is estimated at 159,000 tons, compared with 
92,000 tons in 1947. Indication is also given 
of the progress expected to be made in the 
various schemes for the development of over. 
seas dependent territories. Under this heading, 
it is observed that the essential concomitant 
of a large increase in the output of Colonial 
products is that the transport systems shall 
be put in a position to deal efficiently with the 
existing traffic, and expanded to deal witli the 
planned increase in Colonial production. 


Obituary 
WILLIAM ROY WATSON 


Ir is with deep regret that we have to record 
the death on Wednesday, December 15th, as the 
result of an accident in Portugal, of Mr. William 
Roy Watson, B.Se., M.L.C.E., M.I.E.E., a 
partner in Brian Colquhoun and Partners, of 
18, Upper Grosvenor Street, London, W.1. 

William Roy Watson was born in London on 
June 23, 1901, and he received his education 
at Southgate County School and Queen Mary’s 
College, London University, gaining the B.Sc, 
Engineering Degree with Honours. About 
1923, on leaving the university, he joined 
the Metropolitan-Vickers Electrical Company, 
Ltd., taking a two years’ college apprentice 
course. Later on he joined the staff at the 
London office, and had charge of installation 
work. 

In 1928 he visited the East in connection with 
the installation of power plants in India, 
Ceylon, Burma and Malaya. 

He returned to England in 1932 and was 
appointed mechanical and electrical engineer 
for the construction of the Mersey tunnel. 
On the completion of that work in 1936 he was 
appointed consulting engineer to Walker Bros. 
(Wigan), Ltd., and had charge of the installation 
of the largest skip winding equipment then 
installed in England at Bickershaw Collieries, 
Ltd., Lancashire. He dealt with the full range 
of underground and above ground equipments 
for winding and conveying of coal. 

Shortly before the war, in 1938, he became an 
engineer in the Defence Section of H.M. Office 
of Works, first as resident engineer for the 
mechanical and electrical services at the Royal 
Ordnance Factory at Chorley, and later at 
headquarters of the Department of the Engi- 
neering Design of Royal Ordnance Factories 
and Explosive Plants. About 1941 he was 
appointed Principal Director of Aircraft Pro- 
duction Factories at the Ministry of Aircraft 
Production, and deputy to Mr. Brian Colquhoun, 
the Director-General. About July, 1944, on 
the resignation of Mr. Colquhoun, at the 
request of Sir Hugh Beaver he took charge of 
the department of the Director of Aircraft 
Production Factories, which, by then, had 
become a division of the Ministry of Works. 
He continued to hold that post until 1945, 
when he relinquished it to join Mr. Brian 
Colquhoun as a partner in private practice as a 
consulting engineer. 

His work in recent years included . that 
of his firm on the design and construction of 
the new assembly hangar for the “ Brabazon ” 
passenger aircraft at the Bristol Aeroplane 
Company’s works at Filton, Bristol, and the 
new products works at the Beckton works of 
the Gas Light and Coke Company. He was a 
member of the Institutions of Civil and Elec- 
trical Engineers, and his sudden death at a 
comparatively early age will be mourned by 
many friends. 

a 

PLASTER AND PLASTERBOARD.—The Ministry of 
Works says that the production of hardwall plaster 
and plasterboard has now reached a level at which 
all demands can be met, and the sale of these 
materials is no longer subject to the W.B.A. 
Priority Distribution Scheme. 
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THE ENGINEER 


Welches Dam Pumping Station 


()X Thursday, December 16th, the new pump- 
J ing station designed and carried out by 
the River Great Ouse Catchment Board was 
formally opened by Mr. George A. Brown, 
Joint Parliamentary Secretary of the Ministry 
It has been 


of Agriculture and Fisheries. 





as the Counterwash drain, and north of that 
point as the Old Bedford River. It is uncer- 
tain when the Welches dam was built, but its 
purpose was to alter the original outfall of the 
Old Bedford, which was nearly opposite the 
Denver sluice, to a point some 2 miles fur- 
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Internal Drainage District, of 11,630 acres, 
and the Manea and Welney Internal Drainage 
District, of 7680 acres. The pumping capacity 
for both of these districts is the same, namely, 
300 tons of water per minute. The highland 
water and the two pump discharges flow by 
gravity to the original outlet and are dis- 
charged through the Old Bedford sluice into 
the tidal river. 

In 1937 and again in 1939, the tidal river 
water level was such that even at low tide 
it was too high to allow the water from the 
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ALO BEDFORD RIVER 


ARRANGEMENT OF WELCHES DAM PUMPING STATION 


constructed for flood protection and relief 
and will give complete control of the water 
levels in the Old Bedford and the Counterwash 
drains. 


HistoricaL BACKGROUND 


In the accompanying diagrams we illustrate 
the general lay-out of the drains and also give a 
section through land in the vicinity of Welches 
dam. 

It was in the middle of the seventeenth cen- 
tury that the course of the River Ouse, shown 
in the plan, from Earith to Denver, was diverted 
by two straight cuts, the Old Bedford and the 
New Bedford Rivers. The Old Bedford, or 
Hundred Foot, has a high flood bank on its 
right bank and the Old Bedford a high flood 
bank on its left bank, and the in ing space 
between the two cuts, called the Hundred Foot 
washes, roughly three-eighths of a mile wide, 
was left as a flood channel. That work was 
part of the great work carried out by Sir Cor- 
nelius Vermuyden for the fourth and fifth 












ther up the tidal river, known to-day as the 
Welmore Lake sluice. 

After the completion of these drainage opera- 
tions, it was soon found that the drying-out 
of the Fens caused them to sink, a process 
which has been continuous. The effect of this 
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Old Bedford River to be discharged, with the 
result that the Old Bedford River and the 
Counterwash drain became full and began to 
spill over the banks, and the overstrained left 
bank was threatened with failure. 

The Middle Level Barrier bank was under 


“_ THE HUNDRED FOOT WASHES 
Barrier Toe River 
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PROFILE OF LAND NEAR WELCHES DAM 


sinkage has been to lower the fenlands below 
the level of the water in the main rivers, par- 
ticularly when they are cultivated, compli- 
cating the problem of high and low level 
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LAYOUT OF DRAINS 


Earls of Bedford. The left bank of the Old 
Bedford is known to-day as the Middle Level 
Barrier bank and behind this is another water 
course, which, south of Welches dam, is known 





drainage. To-day the Counterwash drain 
takes the water from 6440 acres of highland 
and in addition it discharges two important 
drainage districts, the Sutton and Mepal 





the jurisdiction of the River Great Ouse Catch- 
ment Board, but the opposite bank, called 
the Low bank, was for a short section 
of its length under the responsibility of the 
Middle Level Commissioners and the Internal 
Drainage Boards Joint Committee, while no 
public authority appeared to be responsible 
for the upper section of the drain. In 1930 
the drain was taken over under the Land Drain- 
age Act of 1930 as a main river, and this raised 
the problem of the most economical scheme for 
protecting the low land area. 

The Low bank has a length of 20 
miles and it is founded on peat, while in certain 
parts of its length there is a deep drain running 
at the back of it. The cost of repair, even if 
suitable materials could be obtained, was 
shown to be of the order of £100,000, or even 
more, and further work would have had to 
be undertaken within ten to fifteen years. 
Comparative costs showed that a pumping 
station, even if it cost £70,000, would be the 
more economical solution. The site of the 
station was chosen by Mr. W. E. Doran, 
B.A.I., M.1.C.E., the chief engineer of the 
catchment board, roughly halfway between 
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the pumps of the two drainage districts. Such 
a position required a smaller channel and by 
pumping into the washlands and the River 
Delph, a lower and more steady head was given. 

The new pumping station at Welches dam 
will enable the board to obtain complete com- 
raand of the water levels in the Old Bedford 
and the Counterwash drains, and as the shrink- 
age of the Low bank continues, it will be pos- 
sible to lower the water level by an amount 
corresponding to the sinking. The design of 
the pumping station was entrusted by Mr. 
Doran to the late Mr. W. F. Pattison, M.B.E., 
M.I.Mech.E., who was the board’s ‘mechanical 
and internal drainage engineer and had been 
on the staff of the River Great Ouse Catch- 
ment Board since 1932. Unfortunately, Mr. 
Pattison did not live to see his work com- 
pleted. ‘ 


PROGRESS OF CONSTRUCTION 


In September, 1945, access to the site was 
given by building a reinforced concrete bridge 
across the Counterwash drain and in March, 
1946, the Dredging and Construction Company, 
Ltd., began to erect a 7}-ton crane with 
100ft jib, to carry out building and piling 
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prises two diesel engine-driven pumping units, 
each of Which is designed for an output of 
540,000 tons of water per day of twenty-four 
hours, or 5,000,000 gallons per hour, against 
a static head of 11ft and a total head, including 
friction, of 134ft. The general pumping levels 
are indicated in the accompanying plan and 
elevation drawing. The two engines are of 
standard Allen four-stroke design and ‘they 
each have an output of 410 b.h.p. at normal 
pump load, but are capable of giving an 
output of 500 bhp. when running at 
475 r.p.m. The engines are six-cylinder 
units with a bore of 325mm and a stroke 
of 370mm, and they each weigh about 19 tons. 
The fuel consumption is 0-387 Ib per b.h.p. 
hour, that figure representing a fuel consump- 
tion per water h.p. of 0-462 Ib. 

Cooling water for each engine is arranged on 
the closed circuit principle, a jacket water 
pump integral with the main engine being 
provided. All jacket water passes through a 
Serck tubular pattern heat-exchanger, which is 
arranged for an inlet temperature of 120 deg. 
Fah. The water for the cooling side of the 
heat exchanger is drawn from the main pump 
suction by an Allen single-stage centrifugal 





operations. This was followed by driving of 
sheet steel piles, enabling excavation work to 
proceed. In June, 1946, a “ blow through ” 
under the temporary dam across the suction 
flume occurred, and the 16ft piles were replaced 
by 30ft piles. By the end of 1946 the engine- 
room beams and part of the floor were con- 
creted and work was closed down until May, 
1947. It was, however, sufficiently advanced 
to withstand the high flood of March, 1947. 

Restarting in May, 1947, the fuel tank storage- 
house floor and saddles were concreted, and 
further work on concreting the engine-room 
beams and floor was continued. During Sep- 
tember and October, 1947, the discharge 
flume floor, walls and bridge were completed. 
Bricklaying was continued and after closing 
some of the work down, another start was 
made in February, 1948, the gantry girders 
being fixed and the 10-ton hand-crane erected. 
The first load of machinery was delivered on 
site on March 8, 1948, and progress was main- 
tained, the first set being practically finished 
in April. The second set was erected during the 
summer months, and the discharge pipe laid 
and the bank backfilled. 

The valve-house was the last part of the work 
to be finished, with the exception of the remov- 
ing of the temporary dam across the suction* 
flume and painting outside fencing and clearing 
up the site. 

During the summer the dredging in the 
Counterwash drain and the Old Bedford was 
carried out between Mepal and Welney pump- 
ing stations to give a free flow of water to 
the pumps. 


PumPInG MACHINERY AND EQUIPMENT 


The pumping machinery, design, construc- 
tion and installation was entrusted to W. H. 
Allen, Sons, and Co., Ltd., of Bedford. It com- 
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pump, belt-driven from the main engine 
extension shaft. After use it is returned to 
the suction sump. For after-cooling, an over- 
head water tank of 250 gallons’ capacity 
is used, which works in connection with a 
separate motor-driven soft-water make-up 
pump, to cover leakage and evaporation losses. 
Each engine is furnished with a large air 
receiver for starting and the two receivers are 
interconnected. Each receiver is designed to 
give the engine five consecutive starts before 
recharging is needed. The recharging is effected 
by a Hamworthy reciprocating compressor of 
7 cubic feet per minute displacement capacity, 
driven by an Allen motor. The fuel supply 
system includes a day service fuel tank, which 
contains sufficient oil fuel for an eight-hour’s 
run at full load. The main supply tanks are 
three 20-ton tanks and a Hamworthy elec- 
trically driven fuel transfer pump is provided. 
The day service tank can, alternatively, if 
necessary, be filled hy a semi-rotary hand pump. 
The exhaust pipe from each engine passes 
through the engine-house wall and into a 
Burgess silencer enclosed in an _ external 
ehamber. Access to the exhaust chamber is 
gained from the roof of the station, and its 
construction is made to harmonise with the 
general design of the building. 

The extension shaft at the fly-wheel end of 
the engine is supported in a pedestal type 
oil-ring lubricated bearing, and is coupled to 
the high-speed shaft of the reduction gear 
unit through an Allen ‘“ Ambiflex’’ flexible 
coupling. 

The speed reduction gears were manufactured 
by Turbine Gears, Ltd., of Stockport, and 
are of the totally enclosed, double helical 
type, with centres of 20in and wheel-face 
l4in, the speed ratio being 2-2:1. Forced- 
feed lubrication is fitted to each gearbox and 
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@ strainer and water-cooling coil which is 
supplied from the main engine-cooling water 
system is provided. 

The two main pumps are of the Allen 
“Conqueror ”’ twin parallel type, each de- 
signed to deliver 375 tons of water per minute 
when pumping against a total head of 
133ft and running at a speed of 215 r.p.m. 
The pump shaft is coupled to the low-speed 
shaft of the gear units by a flexible coupling 
of the pin and bush type. Each pump has two 
45in bore suction and inlet branches. The 
suction branches are provided with bell- 
mouths, while the delivery branches, coupled 
together, give a final common discharge pipe 
of 72in bore. 

All the pump casings are of cast iron, with 
cast iron impellers, and mild steel shafts, 
which are supported in two oil-1ing lubricated 
bearings of the bracket type, placed external 
to the casing of the pump. In view of the 
narrow Fen roads and for ease in manufacture, 
it was decided to make each pump casing in 
four sections, a horizontal joint at the pump 
centre-line being made, which enables the unit 
to be opened up for examination without break- 
ing pipe joints. Each pump weighs about 
30 tons. 

The priming system for the pumps consists 
of a Reavell motor-driven rotary exhauster, 
together with its interconnecting pipes and 
isolating valves. The exhauster is common 
to both the pumps and it is designed to evacuate 
the air from each pump with its delivery and 
suction pipes within ten minutes. In order 
to intercept water which might pass into the 
exhauster, a float-pattern intercepter is ar- 
ranged. To seal the pump glands an overhead 
tank having a capacity of 100 gallons of water 
is provided. 

As will be seen from the illustration and the 
photographs of the interior of the pumping 
station, which we reproduce on the opposite page, 
each discharge branch is furnished with a 
72in bore, electrically operated Blakeborough 
sluice valve, inside the pump house. Each 
valve weighs about 16-3 tons, and is worked 
by a 5 b.h.p. motor. The delivery flap valves 
are by J. Blakeborough and Sons, Ltd., 
of Brighouse, and are manually operated, 
being fitted with a counterbalanced flap valve. 
These valves are installed in the valve-operating 
house on the top of the middle level barrier 
bank, and will be clearly seen in our accompany- 
ing engraving. Electric current for station 
lighting, heating and auxiliary power purposes 
is furnished by a 30 b.h.p. Lister oil engine, 
driving an 18-kW Allen d.c. generator. In 
addition to the set there are also two 1-5-kW 
d.c. Allen auxiliary generator sets, which are 
driven by vee-ropes from the engine main 
extension shaft. An auxiliary lighting system 
comprising @ 3-kW Allen d.c. dynamo driven by 
a 7 b.h.p. Lister engine, is complete with storage 
batteries, which are charged from the small 
main engine-driven generator sets above re- 
ferred to. This arrangement of auxiliary plant 
enables the central heating to be used and 
lighting provided in the station even when 
the main plant may not be in actual operation. 

The central heating system was installed by 
T. R. Freeman and Son, of Cambridge. In 
order to deal with inspections and overhauls 
of plant, a 10-ton overhead crane, supplied 
by Herbert Morris, Ltd., is fitted, which is of 
sufficient capacity to handle any of the indi- 
vidual parts of the plant. 

On the opening day the engine-driven pumps 
started up immediately and ran quietly. 


—_>—___——_- 


Rapio Direction or Pitot Currers.—The 
Abertay lightship in the Firth of Tay and pilot 
cutters under the jurisdiction of the Dundee 
Harbour Pilotage Authority are now equipped with 
two-way G.E.C. radio telephone equipment. The 
shore station at Broughty Ferry, near Dundee, con- 
sists of a 10-W frequency-modulated transmitter- 
receiver operating on a frequency of about 70 Mc/s, 
while small transmitter receivers of similar power 
are fitted to each of the ships. Use of this radio 
equipment greatly facilitates the control of marine 
traffic in the port of Dundee besides providing com- 
munication with the lightship in all weather 
conditions. 





= 
= 
eo 
a 
Lon 
S 
Zi 
= 
io 
= 


21908 NO ugzis0g ONISUzAVEL 
SUZADULNVD HLIM NOOVM WOivis 


NOOVM WOLVLS NOL-OST 


NOOVM HYOLVIS ONIGYO" 
NOOVYM UOLViS NOL OSI 


‘SSAVMTIVUY HASILIUG 











Dec. 24, 1948 


Rail Equipment for 
Transporting Large Stators 


We have received brief details of a new 
equipment which has recently been put into 
service by the North Eastern Region of British 
Railways for the transport of large turbo- 
alternator stators. The general practice 
followed when it is required to transport 
large stators by rail is to thread them on a 
heavy girder mounted between two bogies. 
We are informed that the new equipment has 
been introduced as a result of developments 
which have taken place in generator plant, 
which have brought about heavier stators with 
smaller internal bores. The general arrange- 
ment of the new equipment can be seen clearly 
in the photographs we reproduce opposite. 

The main girder of the equipment is built up 
of heavy plates and sections and is designed to 
carry stators weighing up to 150 tons with a 
clear bore of 40in. It weighs some 40 tons and 
is pivotally mounted on bolsters at 55ft centres 
carried on @ pair of twelve-wheeled bogies. 

Each of the supporting bolsters has two main 
members, the lower one of which is rigidly 
attached to the bogie frame. Interposed 
between the two bogie members is a pivot 
casting, which is carried on a series of rollers 
in the lower member. By means of hand- 
operated jacks the pivot castings, with the 
upper members supporting the girder, can be 
traversed along the base members for a distance 
of 15in on either side of the centre line of the 
bogies. This traversing gear is incorporated to 
allow sideways movement of the girder 
and its load when it is required to clear bridges 
and other obstructions during transit. 

When particularly heavy stators are being 
transported cantilever wagons can be coupled 
to each end of the girder bogie assembly to 
relieve the axle loads. Coupling gear is fitted 
to each end of the girder to facilitate the use of 
cantilever beams, and the distance between the 
centres of the girder can also be reduced. 
Alone the equipment is 87ft long over the 
buffers and with cantilever wagons attached the 
total length is just under 229ft. 

The girder and traversing bolsters were con- 
structed at the Darlington locomotive works of 
British Railways and the first of the stators for 
which they were designed was recently con- 
veyed from C. A. Parsons and Co., Ltd., 
Newcastle, to the Prince of Wales Power 
Station, Rotherham. 





Cinematography in 
Engineering* 

By H. A. V. BULLEID, M.A., A.M.I. Mech. E.t 

THE cinematograph has become indispensable 
to the modern engineer, and is widely employed 
as an analytical, recording and educational 
medium. Of these, the first only is dealt with 
in this paper ; the others involving, in addition 
to an essential engineering precision, the 
artistic and technical resources of film 
construction. 


SpecraL REcorpDs 


The most common deviation from the straight 
recording technique springs from the desire to 
watch movement more closely, by slowing it 
down and photographing it to a large scale. 
The former is done by running the camera as 
many times faster than the standard projecting 
speed of sixteen frames per second as will give 
the time extension ratio required ; the latter, by 
taking the camera close to the subject or by 
using @ telephoto lens. The analogy between 
picture analysis and time analysis of a subject 
is interesting. Just as one selects a large and a 
small space scale to examine, respectively, a 
single field and an entire country, so one selects 
& camera speed ranging from thousands of 
frames per second down to one frame per day 
to examine, respectively, the effects of an 
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explosion and the building of an estate. The 
precise camera speed should be calculated 
properly, not casually guessed at. 

Data on Camera Speed.—F or a proper analysis 
of a movement, the camera speed must be fast 
enough to ensure clear definition, and the 
movement must occur on a sufficient number of 
frames. In general, for clear perception, a 
subject of an indicator should occupy at least 
} per cent or the full subject width. 





Now, 
Tolerable movement wh circle of confusion (1) 
Subject width ~~ film frame width" ~ 
and, 


Subject width _subject distance 

Film frame width lens focal length 
and, 

Tolerable movement = shutter time x subject met 


/ 





(2) 


and, 
shutter opening ratio 
(4) 
frames per second 


Hence, where N is camera speed (frames per 
second); 9, shutter opening ratio (generally 
180/360) ; p, subject speed (inches per second) ; 
f, lens focal length (inches) ; d, subject distance 
from camera (inches); and C, circle of confu- 
sion, 1/s99in. being permissible, though 1/,o99in 
is preferred : 


Shutter time = 





N=O6pf|de frames per second. . (5) 


Applying equation (5) to the case where a 
3in dial, three seconds per revolution stop-watch 
is to be filmed with the standard lin lens, at a 
distance of lft, yields 


__(180/360)(32/3) x 1__ 500 x x 
~ - 42% 1/500 24 
= 65 frames per second 


One can, therefore, film at sixty-four frames 
per second with confidence that the analysis 
will not be hindered by blurring. 

Sometimes performance data can be obtained 
only by simultaneously photographing a com- 
plete set of instrument dials, as has been done 
during test flights by the Gloster Aircraft 
Company, Ltd. Thirty dials have been photo- 
graphed on one film, and to ease the labour of 
analysing such results it is essential to shoot 
the least number of frames consistent with a 
clear image and a complete record. 

A high camera speed is required when filming 
scale models. Using the conventional, simplified 
formula for a body falling freely under gravity, 


amie st seis AO 


and rewriting it to compare the behaviour of 
the full-size object f and the scale model m, 
yields 





8f/8m = tp* tin? e rei eos (7) 


A one-sixteenth scale model must therefore 
be filmed at four times normal speed, i.e., 
sixty-four frames per second. 

Consider, for example, films of one-sixteenth 
scale model hulls for high-speed motor launches, 
permitting comparison of different designs under 
different wave conditions. Not only does the 
sixty-four frames per second camera speed 
correct the gravity scale effects (though not, 
of course, the water drop size), but it permits 
a longer time to study each test. The film 
thus scores considerably as compared with 
watching the actual tests in progress ; for the 
delay between two comparative test runs can 
be completely eliminated, a series can be 
joined in any desired order for ease of com- 
parison, and the series can be projected as 
often as necessary to yield an uninterrupted 
set of related impressions for the mind to grasp 
and analyse. 

A further example from the National Physical 
Laboratory is taken from a series of slow- 
motion shots recording the effect, on frequency 
and node position, of varying the magnitude 
and location of a damping mass applied to an 
aircraft wing model under forced vibration, 
in an investigation into the causes of flutter. 
A time-marking clock is included in the back- 
ground, and to locate it in conditions such as 
these, the quantity d is the factor to be deter- 
mined from equation (5), the other quantities 








657 






being previously fixed by the subject of the 
tests. 


CompLex Imaces AND Muutiete Exposvurzs 


It is always a very great advantage in record- 
ing simultaneous transients to have all the 
records on the same strip of film, since this 
simplifies analysis and reduces errors. Although 
it is not difficult to include in the set-up a 
time indicator consisting of an external shutter 
or signal lamp, whereby several cameras simul- 
taneously recording at dispersed points can be 
synchronised, it is better where possible to 
collect the information at one camera. 

Surface-silvered mirrors, and sometimes 
prisms, are used in such cases (Johansen, 1945). 
It is almost essential in arranging set-ups of 
this type to be able to view the complex image 
at the camera gate, because parallax errors can° 
be serious. A matt screen to fit the camera 
gate aperture, and a suitable magnifier, - are 
adequate for such viewing. 

Sometimes a series of reference marks are 
required on the film, and it may be necessary 
to expose the film in the camera several times, 
winding back between each exposure. Where 
accurate register in back winding is important 
the camera should be fitted with a frame 
counter. 


HicH-SPEED CINEMATOGRAPHY 


Methods and Speeds Available-—For high 
film speeds the intermittent movement is 
replaced by a scanning device, and the film 
moves continuously. The commonest types 
of camera are the Kodak 16mm, with a range 
of 500 to 3500 frames per second, and the 
Western Electric, 16mm and 8mm, with ranges 
of up to 4000 and up to 8000 frames per second, 
respectively (Smith, 1945). Time markers 
indicating every 5 milliseconds or every hun- 
dredth of a second are availab'e, and switches 
for accurate triggering are incorporated. 

A different type of high-speed camera is the 
Edgerton, using continuously moving 35mm 
film and an open lens (which imposes limita- 
tions), the subject being illuminated by a series 
of flashes each short enough to “ arrest” 
movement ; flash duration is usually 10 micro- 
seconds (="/;o9999 second). This camera, with 
special triggering apparatus, has been used in 
research work on the effects of under-water 
explosions, at Rosyth (Senior, 1946). 

An extension of the speed range to 40,000 
frames per second, which speed yields a mag- 
nification in time of 2500 to 1, has been claimed 
in research work on diesel engine fuel injection, 
by the National Advisory Committee for 
Aeronautics, U.S.A., the photography being 
through glass windows in the cylinder head 
(Miller, 1945). This is probably a type of drum 
camera, the sensitive material being wrapped 
round the periphery of a drum and scanned 
along @ spiral. 

Another drum camera of special design, taking 
@ maximum if 120 frames at 1500 per second, 
and with an exposure time of 50 micro-seconds, 
was developed (Henry, 1944) by the British 
Cotton Industry Research Association 
(B.C.LR.A.). At first sight the resultant 
maximum shot duration of less than a tenth 
of a second may appear very short, but it must 
be remembered that the vast majority of phases 
being explored, such as the acceleration of a 
shuttle in a loom, have a cyclic time very much 
less than this; accordingly, one cycle of a 
machine in operation is easily covered, and in 
work of this type triggering devices are not 
needed. 

Calculations for Camera Speed.—To calculate 
the taking speed necessary, equation (5) above 
is simplified by writing 9=1/, in the case of the 
Kodak and similar cameras where the exposure 
time is one-fifth of the frame cycle. Thus, 


N=pf[5xdC ... . (8) 


In the case of a missile piercing an armour 
plate, for example, it is desired to include a 
large diameter 12in long projectile travelling 
at 6000ft per second, at 14 per cent of the frame 
width. The total subject width, or field of view, 
is therefore (12 x 100/14)=800in. From equa- 
tion (2), the camera distance with a 24in lens 
is 5000in, and from equation (8), N=3600 
frames per second. The film so taken would 
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yield information for a complete analysis of the 
projectile’s course over a section of its trajectory 
67ft long, taking about 1/159, second actual 
time and two and a half seconds screen time, 
i.e., forty frames. 

If details of the armour piercing were 
required, it would probably be decided to accept 
considerable blurring and bring up the camera 
to say, 40ft ; the projectile would then appear 
on only three or four frames, depending on 
synchronism. To “arrest” the movement of 
the projectile under this new condition the 
necessary camera speed would be 37,500 frames 
per second. 

The above calculations are admittedly 
elementary, but have been included in order to 
emphasise how readily the designer or research 
man can determine the photographic technique 
necessary to analyse any mechanism under 
development or causing trouble. 

Exposure and Set-Up Data.—It is particularly 
important, when using special high-speed 
cameras, to employ a very heavy tripod or 
stand, to check that the mains leads will, with- 
out dropping the voltage, pass the power 
required during acceleration, and rigorously 
to prove the triggeriag arrangements. 

Since at 3000 frames per second the exposure 
time is only */,5999 of @ second, intense lighting 
is essential, backed up if necessary by a pro- 
cessing technique that will minimise the almost 
inevitable under-exposure (Thomas and Coles, 
1946). It is generally reckoned that at this 
speed of taking about 10kW of lighting are 
required for a subject 3ft wide. 

A judicious arrangement of reflectors, and 
in some cases painting selected components 
of the actual machine white or silver, very 
considerably improves the results and often 
permits the use of lower intensity lighting. 

Where accurate quantitative analysis is to 
be performed, datum lines (and, if necessary, 
scales) should be incorporated with the subject, 
as the frame edge may float slightly, thus 
impairing its accuracy as a datum. Scales 
should be fixed parellel with the movement 
concerned, to save cosine-effect corrections 
during analysis. 

High-Speed Exposures with General-Purpose 
Apparatus.—There is clearly no essential rela- 
tionship between number of exposures per 
second and time of each individual exposure. 
Cinematography has its roots in the desire to 
portray normal movement, and this has led to 
the standard camera design wherein the shutter 
obscures the film during transition to the next 
frame, then exposes the frame, the obscuring 
and the exposing both occupying 50 per cent 
of the frame cycle. If a longer proportion were 
allocated to the exposure, excessive blurring 
would result unless the taking speed were 
greatly increased. With the same reservation, 
some blurring is essential to portray movement, 
since its existence prevents the sharp-line 
separation between frames which militates 
against the brain’s acceptance of the “‘ moving 
picture,” its absence in cartoon films being 
concealed by making the outlines fluid. If the 
proportion allocated to the exposure is too short, 
then both the blurring is insufficient and the 
time-separation of action between frames is 
too great, and jerkiness results. 

Fig. 1 illustrates the effect on exposure when 
filming at sixty-four frames per second with 
the normal shutter replaced by one having an 
open sector of 10 deg. The exposure is of the 
order of a high-speed camera running at 500 
frames per second. 

This very simple and useful method is seldom 
exploited. It is of great help in examining 
quick, short movements, such as the response 
of a sliding block to the application of hydraulic 
pressure. By its agency such phenomena as 
unexpected bouncing, or irregularities in posi- 
tioning or timing, quite undetectable to the 
unaided eye and often not even suspected, are 
readily observed, giving at once the clue to 
faulty functioning. 

It is important for the engineer to bear in 
mind that the eye is apt to make unwarrantable 
assumptions ; for example, in moving pictures 
or the arrow neon sign, the effect of an arrow 
darting back and forth being secured by the 
simple process of having two separate positions 
lighted alternately. 
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The National Physical Laboratory applied 
the slit shutter to a study of the precise 
behaviour of molten steel streams during pour- 
ing, in order to explain temperature measure- 
ment discrepancies in an investigation men- 
tioned above. What appears to the eye and 
to the regular camera as @ smooth stream, is 
revealed to be a complex array of drops and 
irregularities (Hall, 1946b). 


Low-SPEED CINEMATOGRAPHY 


Special Apparatus and Controls.—An eight 
frame per second control is a standard fitting, 
and a geared reduction motor drive is usually 
required for constant speeds below this. The 
more common application, however, is the series 
of individual pictures exposed at predetermined 
intervals, either manually by the device fitted 
to the camera, or through some electrically 
operated remote control. Examples of this 
application include exposures at one frame 
per ten seconds to analyse the movement of 
thermostatically controlled radiator shutters 
for smoothness and lag in relation to water 
temperatures (Vinten, 1945), or the effect of a 
solvent on a block of transparent plastic, the 
swelling of which, if constrained, can be indi- 
cated by photo-elastic methods. 

Slowing a subject down with the high-speed 
camera permits fuller analysis in innumerable 
engineering mechanisms, but few people stop 
to consider the full implications of the con- 
verse, though it is well enough known from such 
popular cases as speeded-up growth of flowers 
or the passage of clouds, wherein the internal 
movements, too slow for the unaided eye to 
assimilate, are simply revealed. Patterns 
exist in all slow drifts and mcvements, such 


Jes 


"THe ENGINEER’ 





(a) Normal shutter, 180 deg. opening (sometimes 
190 deg.), giving 1/,. second exposure at 16 frames per 
second. 

(6) Special shutter, 10 deg. opening, giving "/57. 
second exposure at 16 frames per second. 


Fic, 1—The Effect on Exposure of Using a Slit Shutter 


as shoppers in a market, traffic at an unguerded 
cross roads, movement of operatives in the bay 
of a machine shop. But these patterns occur 
and disperse so slowly that they seldom register 
in one’s comprehension. A casual shot of 
traffic, taken at one frame per second, illustrates 
this. 

Animation.—Animation is the creation of 
movement, in general by moving stationary 
objects through 8 prearranged small displace- 
ment between successive single-frame exposures. 
This is referred to in certain quarters as 
“Operation Mickey Mouse.” Equation (5) 
modified to the form 
Displacement per frame=5dC/fin . . . . (9) 
is an_empirical safeguard against excessive 
movement. 

This method has been successfully employed 
to illustrate the masses, velocities, and accelera- 
tions to be expected in engineering projects 
being developed. The schematic design is 
cut out, animated, and projected at designed 
speed, having been so photographed that it 
can be shown full size on a large screen. The 
method gives, cheaply, a qualitative preview 
of a new project in operation. It can also be a 
source of inspiration to the drawing office team. 

Special Animation.—A case analogous to the 
examination of cyclic movement by means of a 
stroboscope arises when it is necessary to 
examine such phenomena as the growth of ice 
on an aircraft propelier. It should perhaps be 
mentioned that the cinematograph camera 
takes records under conditions which would 
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cause acute discomfort to a human observer, 
and so lessen his apprehension. The growth of 
ice may take half an hour ; so one frame ove; 
fifteen seconds will clearly be sufficient, but 
each frame must be exposed fast enough to 
‘arrest ’’ the propeller movement, and must 
be so timed that it will show the same blade 
in the identical position in each successive 
frame. This has been done, using an elaborate 
triggering device tripped by the propeller, and 
with colour film (Thomas and Coles, 1/46), 
The aircraft chosen was the “ Flaming Mamie,” 
The work was not done in this country. 


SpeciraL MetHops ror REcorpDING Hipprey 
TRANSIENTS 


The use of glass viewing windows, and of 
Perspex or other transparent plastic components 
to reveal what is going on inside them, is «on. 
siderably increased in value when cinema. 
tography is added to record what is secon, 
especially when, as is most often the caso, a 
slowing down of the time factor is essential for 
detailed analysis. 

In preparing the model, the photographic 
technique should be considered carefully. It 
is frequently arranged to photograph by sil- 
houette against a diffused light source con- 
sisting of, say, a sheet of tracing linen illumin-. 
ated from behind by two photoflood lamps. 
The set-up should be such that no light reaches 
the camera except through the model—that is 
to say, odd corners of the light source should be 
screened off. 

In two-dimensional and some three-dimen- 
sional structures subject to transient loads, the 
cinematograph camera combined with the 
polariscope will provide an excellent photo- 
elastic stress analysis from a model of the 
structure made in a suitable transparent plastic 
such as Xylonite. Where it is necessary, 
especially for demonstration purposes, to show 
the isochromatics in full colour, colour film is, 
of course, used. The loading on railway track 
chairs has been so recorded. 


SIMPLER ALTERNATIVES 


Science grows more complex, “ gadgetry ” 
breeds rapidly, and over-enthusiasm and ignor- 
ance can equally cause abuse and misapplication 
of cinems tography. 

Cinemetographic analysis is fairly complex ; 
it does not end in a strip of film, but often 
irvolves a frame-by-frame examination leading 
through measurements to plotting curves, and, 
for numerous simple displacement-time investi- 
gations, simpler methods give as good results at 
far less cost in analysis. 

To determine the horsepower necessary to 
drive a seaweed harvester, for example, two 
prototype blades were rigged up in the labora- 
tory, a typical sample of seaweed was inserted, 
and power was provided by a falling weight. 
Displacement and time for the resulting move- 
ment could have been obtained by photograph- 
ing a scale and stop-watch, but the simpler 
rig was preferred. Actuating the operating 
lever first set in motion the tuning-fork (which 
carried a needle resting on a smoked scale) and 
then released the weight. The resulting diagram, 
which could be readily copied, furnished dis- 
placement and time direct, and allowed easy 
calculation of velocity and acceleration. 

On account of the simplicity of subsequent 
analysis, the whole category of records con- 
sisting fundamentally of a number of transients 
on a roll of continuously moving paper, are 
better so done than transferred to cinema- 
tography, unless the paper speeds become 
excessive. 

The other category of motion analysis, better 
served by non-cinematographic methods, is 
that of cyclic movements without overlaps 
where one cycle only has to be recorded. 
Examples include motion study work in which 
a light is attached to the hand of the operative 
and the path traced by the light is examined 
on @ still photograph, the single exposure 
lasting the duration of one cycle. 

—— 

P.E.R.A. in NortTHERN IRELAND.—Dr. D. F. 
Galloway, Research Director of the Production 
Engineering Research Association, visited Northern 
Ireland on December 7th, to interest engineering 
industrialists in the facilities provided by P.E.R.A. 




















































































1948 


server, 
wth of 
eve 
bit 
gh to 
must 
OSSive 
20Trate 
r, and 
1946), 


mie,” 


DDEN 


nd of 
nents 
} CON. 
leoma- 


10r- 
tion 


OX ; 
‘ten 
ling 
nd, 
sti- 
3 at 


to 
wo 
Tra- 
ed, 
ht. 
ve- 
yh- 
ler 
ng 
ich 
nd 


















Dec. 24, 1948 


THE ENGINEER 


A Tractor Repair Organisation 


N the course of a recent visit to the works of 

Mackay Industrial Equipment, Ltd., Faggs 
Road, Feltham, Middlesex, we were given an 
opportunity to see the lay-out of the establish- 
ment and the servicing organisation this firm 
has now introduced in connection with Allis- 
Chalmers industrial tractors, for which 
it acts as sole agent in this country. A 
large number of these tractors were imported 
during the war, and there are at present some 
hundreds employed in all types of work up and 
down the country. For this reason the estab- 
lishment at Feltham has been organised for 
the complete overhaul and reconditioning of the 
machines, and maintains a mobile field service 
for repairing tractors, at their working sites. 

All Allis-Chalmers equipment is powered by 
General Motors “ Series 71 ” two-stroke diesel 
engines, and, as a result of its experience with 
these engines, particularly during the war years, 
the Mackay organisation has also developed a 
special section for their servicing and overhaul. 
A large contract is at present in hand for the 
overhaul and rebuilding of the engines taken 
from Sherman tanks, which are being used by 
Vickers-Armstrongs, Ltd., for building the 
“Shervick” industrial tractor. These tractors 
are being specially built for the Overseas Food 
Corporation in connection with the ground nut 





even to the extent of new engines, and to get a 
tractor back into service with a minimum loss 
of time. The worn units are then returned to 
the works, where under proper conditons they 
are repaired, rebuilt and tested to comply with 
rigid specifications. They are then placed into 
service exchange stock ready for re-issue. 

Prior to being taken into the repair shop 
all engines are cleaned by means of high- 
pressure steam jets. In the workshops, one 
end of which can be seen in our illustration, 
the engines are mounted on manipulating rigs 
and completely dismantled. All the main 
units, such as injectors and blowers, electric 
starters, &c., are passed straight into separate 
stripping and repair departments for recondi- 
tioning. The main engine casting and all other 
parts after cleaning are closely inspected and 
badly worn or broken parts replaced by new 
components. When reassembling engines it is 
standard practice to fit new cylinder liners, 
pistons, rings, gudgeon pins and bearing shells, 
and no reconditioning of these parts is under- 
taken. The rebuilt engines, before being 
returned or put into replacement stock, are 
tested in the dynamometer test house, a photo- 
graph of which we reproduce. In this test 
house, after running light for a prescribed 
period, the engines are run under load, con- 
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scheme in East Africa, and were described 
and illustrated in our issues of April 23 and 30, 
1948. 

In connection with its tractor sales the 
company has introduced a comprehensive 
field servicing organisation which is designed 
to make it possible to carry out a wide range of 
repairs to tractors on working sites. This 
service, which supplements the complete over- 
haul and major repair service at the works, is 
regarded by the company as of the utmost 
importance in view of the high capital charges 
which are involved when a tractor is not work- 
ing. For this work a number of mobile repair 
vans have been equipped and manned by 
experienced fitters who are trained specialists 
in tractor maintenance, overhaul and repair 
work. 

As a result of experience gained in field service 
a general practice has been adopted whereby 
complete service exchange units are fitted on 
site rather than the dismantling of units Leing 
undertaken to replace individual broken or 
worn components. To make this possible a 
large stock of reconditioned units is maintained 
at the works, and when a breakdown occurs a 
service van is despatched to the site with a 
complete rebuilt unit which can be readily 
installed to replace the unserviceable one. 
This service exchange system is stated to 
obviate the practice of dismantling under 
unsatisfactory site conditions and the loss of 
time involved in the lining up 4nd adjustment 
of associated component parts. The system 
makes it possible to replace broken-down units, 





cluding with a 10 per cent overload test for a 
further period, the time on load totalling some 
seven to eight hours. 

The dynamometer is set between two test 
beds, one of which is arranged to take two, 
three, four and six-cylinder engines as fitted to 
various types of earth-moving plant. The 
other bed takes the rebuilt six-cylinder power 
units for ‘‘ Shervick’’ tractors. With this 
arrangement, whilst one engine is undergoing 
test, the staff can set another engine on the 
other bed ready for coupling up to the dynamo- 
meter for its test run. We were informed that 
in its tests each engine is required to attain 
the standards laid down for new engines before 
it is released for re-issue. 

In the tractor and excavator overhaul 
section all machines are completely stripped 
down, cleaned and inspected, and an assessment 
made of the parts which can be*repaired and 
re-issued. Their engines are automatically 
passed on for complete overhaul on the standard 
lines described above. The tracks, which cften 
need much attention, are completely dismantled 
with the use of machines designed for the 
purpose. The grouser shoes are then built up 
by either a run of welding where not too badly 
worn, or by having a facing rod welded across 
the full width of the face. New pins and bushes 
are fitted where necessary, and on reassembly 
all the high-tensile holding bolts are renewed. 

When all the worn parts have been rebuilt or 
replaced the tractor is reassembled and tried out 
by two independent qualified inspectors ‘before 
being painted and despatched to its owners, 
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The company, in addition to its servicing, 
inspection and maintenance organisation for 
tractors, also has a training scheme by which 
users of plant can send their drivers and main- 
tenance men for a period in the works, where 
they are given full instruction on correct 
operation and maintenance. 





Motive Power Organisation 
on British Railways 


Fut. departmental status has recently been 
accorded to the Motive Power Organisation 
under standardised arrangements approved by 
the Railway Executive. In the past there was 
no uniformity as to the position of the Motive 
Power (otherwise known as the Locomotive 
Running) Department in relation to other 
departments of the various British Railways. 
The Motive Power Officer is now directly 
responsible for the provision of motive power, 
including manning, servicing and maintenance. 
He provides engine power and relief to meet 
the requirements of the Operating Super- 
intendent, who is responsible for the provision 
of engine diagrams and enginemen’s workings. 
Locomotives in traffic, i.e., when once in service 
outside the signals governing ingress to or 
egress from a shed, are operated under the 
responsibility of the Operating Superintendent, 
although technical matters are still the respons- 
ibility of the Motive Power Superintendent. 

The Operating Superintendent is responsible 
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for seeing that operating schedules are adhered 
to, and that locomotives are returned to shed 
punctually at the times laid down, unless 
alternative arrangements have been agreed 
locally. 

So far as electric traction is concerned, the 
electric locomotives and multiple-unit engine 
workings and the motormen’s rosters are pre- 
pared by the Operating Superintendent in close 
co-operation with the Motive Superintendent. 
The provision, contro] and supervision of motor- 
men is the responsibility of the Motive Power 
Superintendent. Previously existing mainten- 
ance arrangements continue to apply. 

The Motive Power Superintendent is respons- 
ible for the discipline and interior economy of 
his staff. He is also responsible for the econo- 
mical use of materials, stores and fuel, and for 
the maintenance of the locomotives on his 
strength. 





Books of Reference 


Electro-Plating and Anodising. Edited by E. 
Molloy. London: George Newnes, Ltd., Tower 
House, Southampton Street, W.C.2. Price 7s. 6d. 
net.—In addition to having been brought up to date 
the new edition of this book has two new chapters. 
One of the new chapters on testing electro-plated 
work, deals with the methods employed in testing 
for colour, rosity, resistance to corrosion, and 
adhesion. @ new process, known as “Periodic 


Reverse Current Electro-Plating,” being developed 
by the Westinghouse Electric Corporation in 
America, is.dealt with in the second new chapter. 
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Industrial and Labour Notes 


joint body which will be known as the British 


Employment and Unemployment 

The Ministry of Labour’s latest report 
on the manpower situation in Great Britain 
shows that at the end of October the total 
working population numbered 20,361,000, a net 
increase of 12,000 (8000 men less and 20,000 
women more), compared with the figure for the 
preceding month. Of this total, 19,209,000 
were in civil employment. 

The number employed in the basic industries 
of the country declined during October by 3000 
and at the end of the month was 3,724,000. 
Increases of about 1000 in the labour force of 
the agricultural industry and 1000 in public 
utilities were offset by decreases of over 4000 in 
transport and shipping and about 400 in coal 
mining. ‘The number employed on building 
and civil engineering work also declined by 
about 10,000 during October, but in the manu- 
facturing industries the total employed increased 
by 31,000 to 7,342,000. Analysis of this last 
classification shows that at the end of October 
there were 2,907,000 people employed in the 
“metals and engineering ” group of industries, 
compared with 2,898,000 a month previously. 

The unemployment figures issued last week 
record that on November 15th there were 
327,943 people registered as out of work, com- 
pared with 314,458 on October llth. The 
November total included 237,300 men of 
eighteen and over, but it also included °39,381 
married women who are probably leaving 
industry, and 7574 ex-Service personnel who 
had not taken up employment since leaving the 
Forces. 


Costing and the Engineering Wage Increase 
The General Secretary of the Engineer- 
ing Industries Association, Captain C. A. 
Kershaw, stated, at a meeting in Manchester 
last week, that, following representations to the 
Government, it had been agreed that the 
recent increase of 5s. a week in engineering 
wages could be taken into account in costing. 
Captain Kershaw said that the concession was a 
reversal of paragraph 10 of the White Paper on 
‘** Personal Incomes, Costs and Prices’ so far 
as settling controlled prices or other financial 
matters requiring Government action was 
concerned. 

In granting the concession, Captain Kershaw 
continued, the Government had expressed the 
hope that the engineering industry, the products 
of which were not subject to statutory price 
control, would continue its efforts to avoid 
increasing costs in view of the Chancellor’s 
appeals. In making its representations, the 
Engineering Industries Association urged that, 
as the 5s. increase was advised by a Govern- 
ment-sponsored tribunal which considered the 
wages claim as being within the terms of the 
White Paper, the clause affected should be 
waived for engineering contracts. 


Nationalisation of the Iron and Steel 
Industry 


Referring to the nationalisation of the 
iron and steel industry in his chairman’s 
address at the recent annual meeting of 
Dorman, Long and Co., Ltd., Sir Ellis Hunter 
said it was a melancholy thought that political 
obsessions had caused the future of the industry 
to become a political issue. The Government, 
he thought, had failed to display any real sense 
of leadership to which not only the steel industry 
but industry generally could have responded. 
The effect of that failure would be to discourage 
industries from organising themselves and 
increasing their efficiency so that they could 
more effectively conform with the Government’s 
general economic plans. 

In the past fifteen years, Sir Ellis observed, 
the steel industry, first through the Import 
Duties Advisory Committee and, more recently, 
through the Steel Board, had built up an 
organisation willing to co-operate with Govern- 
ment in implementing national economic policy. 
The result of the self-restraint and co-operative 





spirit shown by the steel industry was the 
present Bill to nationalise it, and that, Sir 
Ellis declared, was surely the negation of 
leadership, which was bound to have serious 
repercussions throughout industry, making it 
wellnigh impossible for industry to respond to 
the Government’s frequent and urgent pleas for 
co-operation. That, Sir Ellis considered, was a 
serious matter, and all who were anxious to see 
the country restored to full economic health 
and her traditional place in world affairs must 
hope that the Bill would never be put into effect. 


The Sc‘ence of Industrial Production 


The need for training in the science of 
industrial production was emphasised by Mr. 
I. A. R. Stedeford in his chairman’s address at 
the annual meeting of Tube Investments, Ltd., 
which was held in Birmingham on December 
15th. He said the fact that production manage- 
ment was to-day a science—and no longer 
simply a matter of common sense—was 
gradually gaining the recognition it demanded. 
A Chair of Production Engineering recently 
established at the Birmingham University had 
given it for the first time in this country an 
academic status and background. 

If industry was to reach the highest standard 
of production efficiency, Mr. Stedeford asserted, 
specialised training in the art and science of 
production was necessary at all levels of works 
management. Good foremen, for instance, had 
an importance in a factory almost equal to that 
of a good works manager, whereas a poor fore- 
man could upset the best-laid plans for pro- 
duction. Courses which the company had 
instituted to help foremen to a fuller under- 
standing of their responsibilities had been 
keenly appreciated, Mr. Stedeford said, and 
suitable premises had now been acquired to 
enable the courses to be conducted on a resi- 
dential basis. 

Mr. Stedeford expressed the view, however, 
that much remained to be done in industry to 
help keep the departmental level of manage- 
ment up to date. He said that he was not 
unmindful of the good work some te¢hnical 
colleges were doing in that field, but his:com- 
pany felt that there was a real need for an 
establishment which would provide for the 
lower ranks-in works management the same 
service as the Administrative Staff College was 
giving so admirably for the higher levels. Mr. 
Stedeford’s suggestion was that the British 
Institute of Management, or some other appro- 
priate national body, might well consider 
sponsoring a venture of that sort. 

British Office Machinery Production 

The Ministry of Supply has published 
this week some statistics which show that the 
British office machinery industry has grown so 
rapidly since the war that, in value, its present 
output is nearly six times greater than in 1938. 
For the current year it is estimated that the 
value of Great Britain’s output of office ma- 
chinery will approximate £12,199,000, and it is 
significant that a steady rise in export pro- 
duction has accompanied the increasing total 
production of the industry. 

As British office machinery production was 
practically at a standstill during the war, there 
was, of course, a large accumulated demand to be 
met when the war ended. The Ministry of 
Supply says that much of the post-war manu- 
facturing which has brought this industry to its 
present satisfactory state has taken place in the 
Development Areas, where firms have been able 
to set up under favourable conditions. The 
comment is added, however, that what has not 
been easy has been the job of training staffs and 
teaching them the many intricacies of the office 
machinery industry. 


The British Transport Joint Consultative 
Council 

The British Transport Commission, 

following consultation with its Executives and 

the principal unions, has decided to establish a 





Transport Joint Consultative Council. The 
Council will consist of the members oi: the 
British Transport Commission, with appro. 
priate member representatives from the tive 
Executives and representatives of the National 
Union of Railwaymen, the Associated Society 
of Locomotive Engineers and Firemen, the 
Railway Clerks’ Association, the Transport and 
General Workers’ Union, and the Confederation 
of Shipbuilding and Engineering Unions. 

The purpose of this Council is to provide, by 
regular meetings, opportunity for the exchange 
of information and views upon matters of 
common interest in relation to inland transport 
and the activities of the British Transport Com. 
mission and its Executives. Questions of 
wages or conditions of service or other matters 
which come within the scope of the established 
machinery of negotiation or are dealt with by 
any statutory committee will not come within 
the functions of the Council. Both the British 
Transport Commission and the unions have 
expressed their belief that a joint consultative 
body of the character of that now constituted 
can do much to ensure close relations between 
the Commission and its Executives and their 
staffs, and provide a means for staff repre- 
sentatives to put forward suggestions which will 
contribute to the solution of current problems. 


The Responsibilities of Trade Associations 

At a luncheon preceding the annual 
general meeting of the British Valve Manufac- 
turers’ Association, which was held in London 
on December 15th, an address was given by Sir 
George Schuster, who referred, amongst other 
matters, to the responsibilities of trade associa- 
tions. He said that, on the one hand, present 
conditions demanded that major economic 
problems should be handled on a national scale, 
for it was no longer possible to assume that the 
sum of activities of individual manufacturers, 
each operating for his own profit, would add up 
to a total result which met the country’s needs. 
On the other hand, he felt appalled by the com- 
plexity of present Government machinery with 
its numerous committees and the divisions of 
departmental responsibilities. Centralised de- 
tailed control by such a machine, Sir Georg? 
asserted, was bound to fail. The dilemma, he 
suggested, could only be resolved if Govern- 
ment found means of centralisation and 
devolving responsibility to private enterprise, 
and if private enterprise, on its side, would 
organise itself to think nationally and collabor- 
ate with Government in the implementation of 
national policy. 

After commenting on some of the existing 
economic problems, which constituted a state 
of affairs calling for the guidance of Govern- 
ments in industrial matters, Sir George ex- 
pressed his conviction that attempts to impose 
a rigid blueprint plan on industry would not 
work. What the nation needed, he thought, was 
a form of organisation by which the different 
elements could work together in combination. 
Present conditions, Sir George suggested, put a 
new and important responsibility on trade 
associations, and each industry should be so 
organised that it spoke with one voice and 
thought on a national level. Trade associations 
should build up staffs to make their own studies 
of the nation’s economic problems, and, Sir 
George added, he did not want totalitarianism 
in that activity with all the studies left to 
Government officials and economists. What 
was required was an exchange of ideas and the 
introduction to policy making of the experience 
of those who had daily contacts with industrial 
matters. Private enterprise should have the 
opportunity and the will to play a constructive 
part, and to put forward its own solutions 
rather than have rigid and unrealistic plans 
imposed from above. Full scope could be pre- 
served for individual initiative, enterprise and 
responsibility if private enterprise was reacly to 
think, work and plan with direct attention to 
the interests of the nation. 
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Deo, 24, 1948 


French Engineering News 
(From our French Correspondent) 


Following the report of an international 
consultative commission, including many French 
engineers, the administrative council of the 
Suez Canal Company has decided to undertake 
large-scale work on the canal. Its execution is 
dependent on the concession of new territory by 
Egypt. Vessels using the canal continue to 
increase in number and size, particularly as a 
result of the development of oil traffic. Although 
traffic has not yet reached its limit and vessels 
can follow at intervals of fifteen minutes, it has 
been necessary to group ships in convoys before 
reaching the lakes in the southern half of the 
canal. Since there is a section about 100km 
long in the northern zone which has no natural 
passing place, a widening will be effected in the 
desert, 50km from Port Said. The work will 
take two or three years. Once this work is:com- 
pleted, the capacity for tanker traffic will be 
increased and voyages will take less time. It 
has also been decided to increase the depth of 
the canal by 50cm throughout its entire length, 
so as to facilitate the passage of the most 
modern tankers. This work will take four or 
five years and will involve the removal of 
6 million cubic metres of rubble and 600,000 
cubie metres of rock. The work will be com- 
pleted by enlarging Lake Timsah tanker 
station, and one of the Port Said basins. 

* * * 

There is already some talk of the possibility 
of exporting 100,000 tons of steel products 
monthly, starting from the beginning of 1949. 
Production has been progressing satisfactorily , 
and the new installations coming into service 
will enable present technique to be revolu- 
tionised. Increased specialisation in plants 
which do not produce on a large scale may be 
expected. 

* * 

France’s first chain-reacting uranium pile 
has just begun operations near Paris. It is 
believed to be the first nuclear furnace outside 
the American-Canadian-English combination 
which built the atomic bomb. The French pile 
is a zero-energy pile, producing just enough 
power to keep itself going. It makes no signifi- 
cant amount of plutonium and operates with 
heavy water instead of graphite. Dr. Joliot 
Curie, High Commissioner of Atomic Energy, 
making the announcement, emphasised that 
the pile would be used for peaceful purposes 
only. 

nnd * * * 

Re-establishment of destroyed installations 
is only one aspect of the ten-year programme of 
renovation and reconstitution undertaken by the 
S.N.C.F. Passenger capacity can be increased 
by the use of new, light carriages. The speed 
limit is to be raised on most main lines to 
140km an hour, and special rolling stock will 
permit higher speeds for certain trains. Com- 
fort is to be improved, particularly in the third 
class. Electrification will also improve passenger 
services, particularly in the Paris suburbs. 

The S.N.C.F. does not intend merely to re- 
establish tracks as they were in 1938. The 
re-laying of 9435km of track with 50-kg rails 
will permit an axle load of 23 tons and a 140km 
an hour speed limit. A further 14,430km of 
track will have 46-kg rails, maximum load per 
axle being 20 tons. The complete programme 
will take fifteen years, but most of it will be 
ready in 1955. No new lines are to be con- 
structed, but traffic will be.eased by doubling 
the Niort-Poitiers line and making a four-line 
track of the Lyon-Guillotiere-Lyon-Brotteaux 
line. Lines equipped with automatic luminous 
block signalling will be increased from 2800km 
to 5300km. 

Central goods stations will be linked by 
direct: trains of up to 850 tons and running 
at 105km an hour. Each station will serve, 
by road and rail, a zone from which goods 
will be collected and distributed. 

The extensive electrification programme will 
provide for 5400km electrified in 1955, against 
353lkm at present. France. will have 1500 
electrical locomotives in 1955, against 847 at 
present. The S.N.C.F. is to use’1500-V d.c. for 
its programme on busy lines. 
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Notes and Memoranda 


Air and Water 


Luoyp’s RecisteR Wreck Retrurns.—Lloyd’s 
Register Wreck Returns for the quarter ended 
March 31, 1948, show that the mercantile marine 
of the world was reduced by eighty-seven steamers 
and motorships, aggregating 216,877 tons. This 
reduction was caused by ships broken up, con- 
demned, or lost by casualty or stress of weather. 
Of the total, twenty-one vessels aggregating 64,390 
gross tons belonged to owners in Great Britain and 
Northern Ireland. 


A Prorosep CHANNEL Brince.—The Minister 
of Transport replied in the negative when he was 
asked recently in Parliament if he would appoint a 
committee to inquire into the desirability of erecting 
a bridge over the English Channel as the best 
method of providing adequate means of communica- 
tion between the Continent and Great Britain. The 
Minister said that he did not consider the matter a 
very practical proposition, and that he was more 
concerned with using technicians’ ability to get on 
with schemes which could be brought to fruition. 


THe pE Haviiianp Scuoont or Fryine.—The 
de Havilland Aircraft Company, Ltd., has just 
issued, in the form of an illustrated booklet, an 
‘informal ”’ history of the first twenty-five years 
of the No: 1 Reserve Flying School of the Royal 
Air Force, which the company has operated since 
April, 1923. The de Havilland school was the first 
of its kind formed to take care of the “ refresher ”’ 
flying of officers who were on the Reserve. 
Originally, all the R.A.F. Reserve schools were 
operated by commercial companies, and they were 
responsible for providing the nucleus of the system 
of Elementary Flying Training Schools in the 
Commonwealth Air Training Plan. The booklet not 
only tells something of the achievements of the 
de Havilland school, but presents an interesting 
record of aircraft developments over the last quarter 
of @ century. 


Crvm Aviation in Inpv1a.—It is reported that 
the Indian Government is sponsoring a ten-year 
civil aviation development programme which 
provides for the construction of twenty-one new 
aerodromes and improvement of three international 
airports at a cost of R. 54 crores. The plans for the 
improvement of the Bombay international airport 
involve an expenditure of R. 2-78 crores. Facilities 
will be provided for the handling of aircraft of an 
all-up weight of 200,000 lb and the work is expected 
to take five years to complete. Since the partition 
of India, Bombay has become the first airport of 
entry into the Indian Dominion from the west, and 
there has been a heavy increase in the volume of 
traffic through the port. In the case of Calcutta— 
first airport of entry from the east—the plans pro- 
vide for the handling of aircraft of up to 135,000 Ib 
all-up weight. It is also proposed to build a new 
terminal building, new hangars and runways and 
residential staff quarters. Palam airport has been 
provisionally named as the international airport 
for Delhi, capital city of the Dominion. The airport 
was taken over from the Air Force in 1946 for main- 
tenance only, and operational control of the airport 
still remains with the Air Force. Aircraft too heavy 
for Delhi’s civil airport at Safdarjung are already 
using Palam, but it is pro to develop the latter 
on the same lines as the Bombay and Calcutta 
international airports and to provide for the hand- 
ling of aircraft of up to 200,000 lb all-up weight. 

Miscellanea 

PETROLEUM ResEARCH.—At a@ recent meeting 
of its research experts the Royal Dutch Shell Group 
adopted a £6,000,000 research budget for 1949. 
The programme includes fundamental research and 
all phases of research into petroleum, extending from 
the initial prospecting for crude oil to the use of 
all kinds of petroleum fuels, lubricants and other 
final products. The application of petroleum pro- 
ducts in agriculture, especially in connection with 
problems arising in tropical areas, is to receive 
increasing attention. 

Tue EncrInesrs’ Guitp.—The first meeting of 
the newly formed Metropolitan Branch of the 
Engineers’ Guild was held in London on December 
Ist, when Mr. R. M. Wynne-Edwards, M.I.C.E., 
spoke on the aims and objects of the Guild and the 
tasks confronting the new branch. This was followed 
by a lively discussion on the organisation and 
methods desirable for the satisfactory accomplish- 
ment of those tasks. At a recent meeting of pro- 
fessional engineers in Birming , it was agreed 
to establish a West Midland Branch of the Guild 
and a committee was formed to deal with its 
development. 


LAMINATED PRINTED MaTeRIAL.—We are in- 
formed by De La Rue Insulation, Ltd., that the 
company’s new works at Tynemouth; Northum- 
berland, is now fully productive and is manufac- 
turing “ Traffolyte”’ inter-laminated printed and 
engraving materials. This material, which can 
be used for all classes of working instructions is 
permanent, easy to clean and is not affected by 
oil. By this process the printed notice is set in 
laminations of the material, which, in its simplest 
form, comprises a black core sandwiched between 
two exterior coloured surfaces. 


BritisH Councit’s ENGINEERING AwARDS,—The 
British Council announces that sixteen scholarshi 
out of a total of 359 new awards and extensions for 
the academic year 1948-49 have been awarded to 
scholars studying engineering subjects. British 
Council scholarships are awarded to overseas 
graduates or to others of like status to enable them 
to undertake a year’s specialist study at a British 
university, college, hospital or other educational 
institution. The subjects of study include aero- 
nautices, telephony, highway engineering, machine 
design, . electrical engineering, civil engineering, 
surveying and mining. 

EXHIBITION oF RapioGRAPHS.—An exhibition 
of industrial radiographs is to be held at the spring 
meeting of the Industrial Radiology Group at the 
Institute of Physics on Friday and Saturday, 
February 18 and 19, 1949. Entries should be suit- 
able for showing on standard viewing lanterns 
(mounted prints may also be submitted) and 
should, wherever possible, be accompanied by 
photographs or samples of the specimens which 
they represent. A short description should accom- 
pany each entry. Intending exhibitors are asked to 
apply to the Institute of Physics, 47, Belgrave 
Square, London, 8.W.1, for entry forms. 


Puastic PRoTecTIvVE CoaTiInc.—A new material, 
known as “ Avigel” plastic peel, has been intro- 
duced by Clear Glass Products, Ltd., 16-18, 
Malvern Road, Southampton, to provide a protec- 
tive coating to metal parts liable to become cor- 
roded in transport or in storage. To apply the 
material, which is transparent, it is heated to a 
temperature of about 170 deg. Cent., and when the 
component is dipped a coat firmly adheres to it. 
When the component is stripped the protective 
material can be returned and repeatedly remelted 
for further use. The makers point out that “ Avi- 
gel” exudes a slight film of oil, which is transferred 
to the surface of the metal article it protects. 

Controu oF Iron Castines Lirrep.—Following 
the recent announcement by the Minister of Supply 
that iron castings would be freed from control, 
appropriate Order has now been made and took 
effect on December 9th. The amending Order 
permits any person to acquire without an authorisa- 
tion any quantity of all types of iron castings for 
use in the United Kingdom. Licences are still 
required, however, for the export of such castings, 
and application should be made to the Iron and 
Steel Board, Bush House (S.W. Wing), Strand, 
London, W.C.2. The Order also permits the 
acquisition without authorisation of any quantity 
of electrical sheet (sheets having guaranteed 
specified electrical properties) and railway tyres, 
wheels and axles, for home and export. 

OPERATIONAL RESEARCH IN Burpine.—The 
first application of the wartime technique of 
operational research to the building industry is 
described in “‘ New Methods of House Construc- 
tion,” which has been published by H.M. Stationery 
Office, on behalf of the Ministry of Works, price 
ls. The report deals with a series of experiments 
in the manufacture and erection of permanent 
houses: by non-traditional. methods, the houses 
being selected from schemes put forward by the 
industry and built in groups of fifty to 250 on sites 
in various parts of the country. The novelty of 
the methods examined in this report lies mainly 
in the construction of the walls, the basic principle 
involved being the use of factory-made house 
elements, which are sufficiently accurate in dimen- 
sions to fit together on the site with a minimum of 
manipulation. The report indicates that in the 
case of the better systems there are substantial 
savings in total labour requirements on site and in 
factories, with a possibility of some ultimate reduc- 
tion in cost as compared with traditional methods 
of construction. It is true, however, that the labour 
and costs of the main shell of a house are only 
about a third of the total, and the savings made 
only apply to this third, so that the result on total 
cost and manpower requirement, although useful, 
is not revolutionary. Further investigation is 
planned on the application of the same principles 
to the finishings of buildings with the expectation 
that savings of the same order may be achieved. 
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Forthcoming Engagements 

Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Chemical Society 
Fri., Jan. Tth—Engineers’ Club, Albert Square, 
Manchester, “‘ Production of Acetylene from Hydro- 
carbons,” H. Steiner, 6.45 p.m. 


Incorporated Plant Engineers 

Tues., Jan. 4th—S. Wates Brancn: Grand Hotel, 
Cardiff, five-minute talks by members, 7.30 

Wed., Jan. 5th—Lonpon Brancu: Royal Pacey of 
Arts, John Adam Street, Adelphi, W.C.2, film, 
** Atomic Physics,” 7 p.m. 

Thurs., Jan. 6th.— PETERBOROUGH Branco: Gas Com- 
pany’ s Film Theatre, Church Street, Peterborough, 
‘Scheduled Maintenance,” F. B. Kelsall, 7.30 p.m. 
Fri., Jan. 7th BIRMINGHAM BRANCH : Imperial Hotel, 

Temple Street, Birmingham, ‘‘ Twenty Years’ Progress 
with Bucket Type Excavators,” 8S. L. McKay, 7.30 
p.m. 
Institute of Metals 
Thurs., Jan. 6th.—BrrmMincHaM Locat Section: James 
Watt es Institute, Great Charles Street, Bir- 
“* Metals in Instruments,” E. H. Bucknall, 
6.30 p. ty 
Institute of Road Transport Engineers 
Mon., Jan. 3rd.—ScottisH CENTRE : Ca’doro Restaurant, 
w, annual dinner dance, 6 m. 

Wed., Jan. 5th.—N.W. CENTRE : Bogin eers’ Club, Albert 
Square, Manchester, “ Diesel Engines,” a f Pilking- 
ton, 7.30 p.m. 

Institution of Civil Engineers 

Thurs., Dec. 30th.—BiRMINGHAM AND District Associa- 
TION: James Watt Memorial Institute, Great Charles 
Street, Birmingham, “ The Limitations of ag Mecha- 
nics as Applied to Foundation Design,” B. R. 
Pimm, 6 p.m. 

Tues., Jan. 4th.—Great George Street, Westminster, 
S.W.1, “A Reel tion near Wai Lines,” G. E. 
E. Buchner, 5.30 p.m.——S. WaALEs AND MoNnMOUTE- 
SHTRE AssoctaTIon : 8. Wales Institute of Engineers, 
Park Place, Cardiff, student’s paper, 6 p.m. 

Thurs., Jan. 6th—N.W. Association: Engineers’ 
Club, Albert Square, Manchester, ‘‘ Some Experiences 
in Transportation Serviees in India,’ P. A. James, 
6.30 p.m. 

Institution of Engineering Inspection 

Tues., Jan. 4th—Bristot Branca : Grand Hotel, Broad 
Street, Bristol, “‘ The Heat-Treatment of Steels,” W. 
H. Dearden, 7.30 p.m.—— COVENTRY BRANCH : 
Tech. College, Coventry, * * Modern Trends in Internal 
Combustion Design,” T. Brown, 7.30 p.m. 

Thurs., Jan. 6th—Lonpon Brancu: Royal Society of 
Arts, John Adam Street, Adelphi, W.C.2, “ X-Rays in 
Medicine and Industry,” E. J. Steadman, 6 p.m. 


Institution of Heating and Ventilating Sains 

Wed., Jan. 5th.—Institution of Mechani i . 
Storey’ 's Gate, St. James’s Park, S.W.1, "Heating and 
Ventilating Plants in German Underground Installa- 
tions,” L. C. C. Rayner, 6 p.m. 

Institution of Mechanical Engineers 

Thurs., Jan. 6th—Scottish Brancu: Royal Tech. 
College, Glasgow, “ Heat Engines,” K. Baumann, 
7.30 p.m. 

Fri., Jan. Tth.—Storey’s Gate, St. James’s Park, 8.W.1, 
“Rotary Motion,” W. Abbott, 6 p.m. H 
Brance: Heriot-Watt College, Edinburgh, ‘ Heat 
Engines,” K. Baumann, 7.30 p.m. 

Institution of Structural Engineers 

Thurs., Dec. 30th.—Miptanp Counties Brancu : 
James Watt Memorial Institute, Great Charles Street, 
Bi ham, “ The Limitations of Soil Mechanics as 
A to Foundation Design.” G . B. R. Pimm, 6 p.m. 

Institution of Works Managers 

Thurs., Jan. 6th—LeEps Brancw: Great Northern 
Station Hotel, Leeds, “Economic Planning,” Sir 
Graham Cunningham, 7 p.m. 

Junior Institution of Engineers 

Thurs., Dec. 30th.—39, Victoria Street, 8.W.1, Film 
Evening, Barber Greene Equipment, 6.30 p.m. 

Fri., Jan. Tth.—39, Victoria Street, S.W.1, evening, 
“Wheels Behind the Wheels,” introduced by H. 
Bromage, 6.30 p.m. 











Encrvzers’ “ Heir Your NricHsour ” Exursi- 
tion.—A “ Help your Neighbour.” exhibition, as 
part of the production efficiency drive, which is 
being fostered by the Engineering Industries’ 
Association, is to be held at the Seymour Hall, 
London, on January 18th, 1949. The purpose of 
the exhibition is to give engineering firms in the 
London region the opportunity of seeing what 
neighbouring engineering firms manufacture, and 
what work they are capable of producing. As a 
result, it is hoped that transport, time and labour 
may be saved by engineering firms dealing for 
components, &c., with nearby firms instead of 
with firms long distances away as frequently 
happens to-day. The exhibition is private and will 
be open only to members of the Engineering 
Industries’ Association. 
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Personal and Business 


THE CoLontaL OFFICE announces the appoint- 
ment of Mr. A. H. Mileman as a mechanical engineer 
in Nigeria. 

THE Ministry oF Works announces the appoint- 
ment of Mr. A. J. Filer as Director-General of 
Building Materials. 

Tuos. P. Heaptanp, Ltd., has moved its 
northern branch office to Headland House, 70, 
Burley Road, Leeds. 

Mr. E. M. Saunprers has been appointed sales 
manager of the Industrial Division of Electro- 
Hydraulics, Ltd., Warrington. 

G. N. AryswortH anp G. O. Stevenson, Ltd., 
states that its address is now 8a, The Downs, 
Altrincham, Cheshire (telephone, Altrincham 4110). 

Mr. R. H. Harry Srancer, A.M.I.C.E., 
announces that Dr. W. F. Chubb has joined the 
staff of his testing works and chemical laboratories 
as chief metallurgist. 

THe Brirish Exectricrry AUTHORITY states 
that Mr. J. Andrew Lee, M.I.E.E., A.M.I.Mech.E., 
transmission construction engineer, is relinquishing 
his appointment at the end of February. 

W. P. Burrerrrerp, Ltd., has appointed Mr. 
W. P. Dyke, 34, Burleigh Road, West Bridgford, 
Nottingham (telephone, Nottingham 32592) as its 
representative for Nottinghamshire, Derbyshire and 
Leicestershire. 

Mr. C. O. Brerre.Le, M.LE.E., is retiring after 
twenty years’ service as technical editor of The 
Electrical Review. His successor is Mr. W. O. 
Fenwick, M.I.E.E., his technical assistant. Mr. 
Brettelle will continue his association with the 
journal as technical consultant. 

Captain (E) W. K. Weston, R.N., has been 
appointed for duty with the Chief Naval Repre- 
sentative, Ministry of Supply, at the Naval Marine 
Wing of the National Gas Turbine Establishment, 
which is to carry out development work on marine 
gas turbine plants for naval purposes. 

W. T. Hentey’s TELEGRAPH Works Company, 
Ltd., states that its Liverpool branch is now at 
Henley House, 29, Hope Street, Liverpool, 1 
(telephone, Royal 4137). The address of the firm’s 
Bristol branch has been c. to 72-74, Milk 
Street, Bristol, 2 (telephone, Bristol 25730). 

THe Lonpon Mripianp Recion of British Rail- 
ways announces the following appointments :— 
Mr. W. J. Sadler, signalling assistant, Signal and 
Telegraph Engineer’s Department, Euston; and 
Mr. F. W. Young, divisional assistant (signals), 
Signal and Telegraph Engineer’s Department, 
Crewe. 

SreMEens-ScHucKkeRT (GREAT Britany), Ltd., 
announces that the whole of its share capital has 
been acquired from the Custodian of Enemy 
Property by Bryce, Ltd., Kelvin Works, Hack- 
bridge, Surrey, an associate of the Hackbridge Cable 
Company, Ltd. The new proprietors state that the 
existing policy connected with the sales and tech- 
nical developments of S kert products 
will be continued. 

British INSULATED CALLENDER’s CABLEs, Ltd., 
announces the formation of a wholly-owned sub- 
sidiary, known as British. Insulated Callender’s 
Construction Company, Ltd., to take over the 
activities of the civil engineering and cable con- 
tracts departments. Mr. P. V. Hunter is the chair- 
man and Sir Johnstone Wright deputy chairman 
of the new company, which will begin its operations 
op January Ist with headquarters at Bical House, 
Bloomsbury Street, London, W.C.1. 

ReNFREW Founpries, Ltd., announces the 
appointment of sales engineers as follows :— 
Scotland, Mr. R. McGlashan, Renfrew Foundries, 
Ltd., Hillington, Glasgow, S.W.2 (telephone, 
Halfway 3391) ; Midlands and Wales, Mr. J. A. K. 
Fergie, The Leys, Adderbury, Banbury, Oxon 
(telephone, Adderbury 224); South London and 
Southern England, Mr. J. 8, Thomson, 53, Tudor 
Way, Hillingdon, Uxbridge (telephone, Uxoridge 
1633); North London and Eastern Counties, Mr. 
E. P. Mendoza, 16a, Green Court, Green Lane, 
Edgware, Middlesex (telephone, Edgware 8954) ; 
and Northern England, Mr. A. J. Hebden, 41, Nab 
Wood Crescent, Shipley, Yorks (telephone, Shipley 
51929). 








Catalogues 


British Om Encives (ExPort), Ltd., Loughborough. 
—Catalogue of Petter-Superscavenge diesel engines. 
Auto Aspro, Ltd., 44, Packington Road, London, 





W.3.—Catalogue of “ "Artus ” Pp plastic sp 
MuIRHEAD AnD Co., Ltd., Elmers End, Beckenham, 
Kent.—Illustrated brochure of picture telegraph equip- 
ment. 
Srernot, Ltd., Royal London House, Finsbury 
— London, EC2—“A Handbook on Cutting 


Dec. 24, 1948 


DaLLow LAMBERT AND OP rs, » Ltd., Spalding Stroet, 
Leicester.—Booklet entitled *“ Seat Control 
Equipment.” 

James GorDON AND Co., Ltd., Dalston Gardens, 
Stanmore, Middlesex.—Catalogye No. H.38, describing 
automatic boiler control. 


Lincotn Etxcrric Company, Ltd., Welwyn Garden 
Koos Herts.—‘‘ Weldirectory,” combined catalogue and 

welding procedure manual. 

Davip Brown anp Sons (HupDERSFIELD), Lid., 
Huddersfield.—Lllustrated booklet dealing with auto. 
mobile gears and gear units. 

Wricut AND Weare, Ltd., Simonside Works, 
South Shields, Co. Durham.—Folder describing and 
illustrating the “ Wearite ”’ vice. 

GLENFIELD AND KeEnnepy, Ltd., Kilmarnock 
Publication No. 107: “ Automatic Rotary Straining 
Plant and Micro-Straining Plant.’ 

GeneraL Evecrric Company, Ltd., Magnet House, 
pinareey W.C.2.—Booklet entitled “ Power Generation 
Control Distribution and Application.” 

MoRRISON, MARSHALL aND Hit1, 44/45, Tower Hill, 
London, E.C.3.—Multi-language brochure No. 5L/48, 
dealing with cranes and machine tools. 

Piysyt Formwork, Ltd., 246-248, Great Portland 
Street, London, W.1. Illustrated folder dealing with 
“ Vermiculite ” insulating concrete. 

Hr-Crarr Execrricat Propvucts, Ltd., 25, Man- 
chester Square, London, W.1.—Illustrated folder and 
leaflets dealing with fluorescent lighting. 

D.P. Battery Company, Ltd., Bakewell, Derby- 
shire.—Illustrated pee showing various applica. 
tions of ‘‘ Kathanode ” traction batteries. 

MopERN WHEEL Drive, Ltd., Lindo Lodge, Stanley 
Avenue, Chesham, Bucks. —Pamphlet dealing with 
8.L.M. oil-operated reverse-reduction gears. 

Morean Crucrsie Company, Ltd., Battersea Works, 
Battersea Church Road, 8.W.11.—Folder, entitled 
“* Reservoil Bolster Bearing Unit for Mule Spindles.” 

P. R. Jackson anv Co., Ltd., Salford Works, Hampson 
Street, Manchester, 5.—Illustrated brochure entitled 
“The Works and Products of P. R. Jackson and Co., 
Ltd.” 





Monp Nicket Company, Ltd., Grosvenor House, 
Park Lane, W.1.—Publication entitled “‘ The Nimonic 
Series of Alloys: Their Application to Gas Turbine 
Design.” 

Wesrtoo., Ltd., St. Helens, Auckland, Co. Durham.— 
Leaflets Nos. 5/48, “ Westool Muffles” ; 2/48, “* Weatool 
Coils "; 1/48, “ Westool D.C. Solenoids ot 6/48, 

“ Westool A.C. Solenoids, Series 100” 3 4/48, “ ‘Weetooi 
A.C. Solenoids, Series 400.”’ 





Reports on German and 
Japanese Industry 


Limited numbers of copies of the reports of Intelligence 
Objectives Sub-Committees on German and Japanese 
Industry listed below can be obtained from H.M. 
Stationery Office at the prices stated. 

No. of 
report 


Title Post 


B.1.0.8.: 
RS German Rawhide Picker Industry 
(for Textile Weaving Looms) .. 
Investigation into the Develop- 
ment of German Grand Prix 
Cars between 1934 and 1939 
(including a description of the 
Mercedes world’s land speed 
record contender)... 
Benson Boilers in German; for 
Naval and Mercantile 
Use api i oub 
Investigation ‘of Horizon Mining 
and Area Planning as Practised 
in the Ruhr Coalfield, Germany 
Invi tion Concerning ee 
and Plastic Lining 
7: Ga sesceyyes Ths Robber Indiases is Cesmenr 
riod 1939-1945 
tome very Design and 
Oonmbnastien in German sue 
Manufacture of Sali and 
Hydrochloric Acid in the Mann- 
heim Area and in Grevenbrueck 
Synthetic Insecticides a 
Dutch Report on Visit to the 
German Battery Ind 


1755 


1763 
1789 


1808 
Misc. 103 


rts on German and 


subject headings of all 
ed up to and includ- 


Japanese Industry publi 
ing March 31,1948... 
Technical Index—Alphabetical Subject Index of 
rts on German Ind’ 
‘art 1: Reports publish to July, 1946 
Part 2: Reports published during August, 
September and October, 1946... 
Part 3: Reports published during November 
and December, 1946 ... 
Part 4: Reporte published during January, 
February and March, 1947 2 2 
Part 5: Reports published during ‘April 
September, 1947 ... 3 8 
Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, 8.W.1, 
which has at its disposal a considerable volume of 
information not in a form suitable for general reproduc- 
tion, is pre to receive enquiries ing all 
problems relating to scientific and technical intelligence 
on both German and Japanese industry. 
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A Seven-Day Journal 


A Pacific Science Congress 

THE Royal Society has appointed a delegation 
of six of its fellows to attend the seventh Pacific 
Science Conference, to be held in Auckland and 
Christchurch, New Zealand, during February 
2 to 22, 1949. The programme of the congress 
will provide for contributions and discussions 
on scientific topics of special significance to the 
Pacific area, and of importance for the welfare of 
Pacific peoples. Problems depending for their 
solution on co-operative studies by two or more 
sciences will be presented for discussion in 
symposia. Public lectures will be given, and 
local excursions will be made to places of 
scientific interest near Auckland and Christ- 
church. The delegates are :—Dr. G. E. R. 
Deacon, F.R.8., Hydrologist, Discovery. Com- 
mittee, Colonial Office ; Senior Principal Scien- 
tifie Officer, Royal Naval Scientific Service, who 
also represents the Admiralty ; Sir Norman 
Haworth, F.R.S., late Professor of Chemistry 
and Director of Department of Chemistry in the 
University of Birmingham; Professor H. D. 
Kay, G.B.E., F.R.S., Research Professor of Bio- 
chemistry, University of Reading; Director, 
National Institute for Research in Dairying 
University of Reading; Professor G. W. 
Robinson, F.R.S., Professor of Agricultural 
Chemistry, University College of North Wales, 
Bangor; Sir Geoffrey Taylor, F.R.S., Yarrow 
Research Professor of the Royal Society ; and 
Professor C. M. Yonge, F.R.S., Regius Professor 
of Zoology in the University of Glasgow. At the 
invitation of the Vice-Chancellor of the Aus- 
tralian National University, Canberra, Sir 
Norman Haworth and Sir Geoffrey Taylor will 
spend some time in Australia visiting university 
laboratories before they return to this country. 


A Manchester Ship Canal Accident 


AN unusual accident occurred on Tuesday 
evening, December 28th, about 5.30 p.m., when, 
in @ rush of traffic with two lines of vehicles 
passing over the Barton swing bridge of the 
Manchester Ship Canal, the Canadian-built ship 
‘“* Westmount Park,” of 7133 gross tons, under 
charter from the Ministry of rt by 
Andrew Crewford and Co., Ltd., of Glasgow, 
crashed into a buttress on the Urmston side of 
the bridge. The wall, which has a thickness of 
5ft, was demolished, snd passing vehicles and 
motorists had narrow escapes from the falling 
masonry. The bows of the ship cut into the 
roadway and a passing double-decker bus was 
successfully signalled to its offside by the bridge- 
keeper and so escaped damage. The deck of 
the ship was at eye level with the passengers on 
the top of the bus: The bridge was at the time 
closed owing to a fault which had prevented the 
adjoining Barton aqueduct from swinging, and 
in order to prevent any traffic congestion the 
Barton swing bridge had been kept open and red 
lights installed to warn approaching shipping. 
The ‘“‘ Westmount Park ”’ was at the moment of 
contact only moving at a speed of about 
4 knots, and she bounced back after hitting and 
demolishing the wall, with a 3ft square hole in 
her bows. The engineers of the ship canal were 
soon at the site, and they discovered that a 
fracture had occurred extending the full width 
of the roadway. The arch was carefully 
examined, and it is certain that, had the bridge 
been open at that end, the road would have 
collapsed. Meanwhile the canal is closed to 
traffic for vessels entering and leaving Man- 
chester, and Barton swing bridge is only avail- 
able for private cars and vehicles of less than 
2 tons. Preparations have already been made 
for extensive repairs. 


A South Wales Road Contract 


In order to help industry in the South Wales 
Development Area, the Minister of Transport is 
putting in hand almost immediately a scheme for 
building a new trunk road near Neath, 





Glamorgan, at a cost of over one million pounds. 
The road will connect with the new Jersey 
Marine Road, now nearing completion, which 
leads direct to the Swansea docks area. 
Together these two roads will shorten the 
present 12-mile journey between Briton Ferry 
and Swansea by roughly one-half, and provide a 
new highway for the heavy and growing indus- 
trial traffic between Cardiff and Swansea. On 
leaving the existing trunk road at Briton Ferry 
the new road will cross the Western Region 
main and branch railway lines and continue 
over the Briton Ferry dock by means of an 
eleven-span viaduct, 970ft long. At Warren 
Hill it will enter a cutting, and on the other 
side of the hill it will bridge the Jersey Canal 
and the River Neath by a viaduct of sixteen 
spans of a total length of 1610ft, including a 
high-level bridge span of 300ft over the river. 
The bridge, 90ft above high-water level, will 
permit the free passage of coastal shipping. 
Dual carriageways, each 22ft wide, will be built 
throughout, flanked by cycle tracks and foot- 
paths bringing the total width of the road to 
90ft. Roundabouts will be built at each end 
of the new section of road. The scheme, which 
will form part of the ultimate Neath Bypass, 
was prepared by the consulting engineers, 
Messrs. Rendel, Palmer and Tritton, of West- 
minster, and the consulting architect was Sir 
Percy Thomas, F.R.I.B.A. The contractors, 
whose tender has been accepted, are the Cleve- 
land Bridge and Engineering Company, Ltd., 
Between 400 and 500 men will be employed on 
the site, and it is expected that the work will 
take about 24 years. 


Proposed Cement Works in Peak 
District 

Ir is announced that the Minister of Town 
and Country Planning has imposed strict con- 
ditions, in giving permission to British Port- 
land Cement Manufacturers, Ltd., to extend its 
cement works at Hope, in Derbyshire. To 
ensure control of emission of fumes and their 
dispersal, a 400ft chimney is to be erected. 
Detailed plans of buildings are to be submitted 
to the Ministry and provision made to plant 
trees to screen the works, while artificial lakes 
are to be made in the places from which 
clay has been excavated. The decision of 
the Minister follows a local inquiry which, 
took place in April last, when the whole 
question of the desirability for further industrial 
expansion in an area already famous for its 
beauty, and recommended by the Hobhouse 
Committee as suitable for a National Park, was 
fully discussed. In his letter giving permission 
to extend the works, the Minister agrees that 
there is an urgent national need for more 
cement, and that the position of the Hope works 
is well situated for supplying the demands of 
industrial areas in the neighbourhood. Eight 
conditions are set out, the fulfilment of which, it 
is claimed, will reduce to a minimum any deface- 
ment of the landscape. The Minister com- 
ments on the initiative shown by the company in 
engaging Mr. G. A. Jellicoe, F.R.1.B.A. to pre- 
pare comprehensive plans for progressively 
restoring the appearance of each quarrying site 
as it is worked out. The Minister also suggests 
that the local planning authority should survey 
the site with the twofold purpose of determining 
which of the clay lands should be reserved, with 
the object of satisfying long-term requirements 
and ensuring that the beauty of the landscape 
is preserved. 


Airways Corporations Operating 
Results 
Last week, the Ministry of Civil Aviation 
made the provisional operating results of the 


three Airways Corporations for the six months’ 
period, April-September, 1948, available. The 





figures show steady improvement, although the 
deficits are still large. In comparison with the 
same period in 1947, the total deficit, excluding 
provision for the losses of the B.E.A.’s sub- 
sidiary and associated companies, has fallen 
from £4,690,000 to £3,990,000. The volume of 
operations measured by total capacity in ton- 
miles flown increased by 42 per cent from 
48,000,000 to 68,300,000, while the cost per 
capacity ton-mile flown fell by 21 per cent from 
68-3d. to 54-2d., and the total deficit per 
capacity ton-mile flown by 38 per cent from 
23-5d to 14-0d. The statement points out that 
these are substantial improvements, and they 
reveal that the progress evidenced in the annual 
reports for the years 1947—1948 has been main- 
tained and accelerated in the current financial 
year to date. In April-September, 1947, the 
deficit of £4,690,000, exclusive of the provision 
for losses of the B.E.A.’s subsidiary and asso- 
ciated companies, was increased by the end of 
that year to £10,820,000, or about 2-3 times the 
figure for the first half year. That was due to less 
favourable results in the winter season. Simi- 
larly, it is expected that the 1948-49 deficit of 
£3,990,000 for the first half year will be more 
than doubled by the end of the year, and, as 
foreshadowed by the Ministry of Civil Aviation, 
it is bound to exceed the £8,000,000 to which the 
available subsidy limit drops this year from the 
£10,000,000. While substantial progress has 
been made over the last two years, there is still 
far to go. The measures of reorganisation and 
economy, it is pointed out, have not yet had 
time to exert much influence on the financial 
results, but they are being prosecuted with 
drastic vigour. New aircraft will come into 
service next year. 


British Hydromechanics Research 
Association 


In a Journal note of July 23rd we outlined 
the constitution and scope of work of the 
British Hydromechanics Research Association. 
The annual report, which has just been pub- 
lished, and which covers the period between 
October, 1947, and September, 1948, has a fore- 
word by the President, Sir John Anderson, who 
says that the formation of this new research 
association is more significant than its present 
modest development would indicate. It repre- 
sents, Sir John says, a further step towards a 
closer relationship between the Government 
and private enterprise, which should enable our 
national creative talent to be freely developed to 
the best advantage. The Research Committee, 
which had its first meeting in July last, set up 
six sectional committees, with the following 
spheres of interest :—Fundamental fluid mech- 
anics ; measurement and laboratory technique ; 
centrifugal and allied pumps and turbines ; 
control and motion of fluids in pipes and valves, 
seals and joints; and reciprocating machinery 
and displacement pumps and motors. In the 
first sectional committee four sub-committees 
have been set up, namely, classical theory, 
mixtures and jets, sprays, and roughness. In 
all these committees and sub-committees pro- 
gress has béén recorded. Close contact has been 
maintained with the Mechanical Research 
Organisation and the Hydraulics Research 
Association, both of which are to provide exten- 
sive laboratory facilities. Contacts have also 
been continued with the various universities 
and technical colleges interested in hydraulics, 
and members of their staffs serve on the Asso- 
ciation’s committees. The home of the Associa- 
tion is 79, Petty France, London, 8.W.1, where 
accommodation is available for the library and 
a small staff, The first Bulletin of the Associa- 
tion, edited by the Director of Research, 
Mr. L. E. Prosser, B.Sc., A.M.I.Mech.E., has 
now been issued to members and it contains a 
valuable survey of information from all sources, 
both British and foreign. 





Some Interesting 


THE ENGINEER 


Ship Conversions 


By G. W. TRIPP, 0.B.E., F.C.G.I., M.1.C.E. 


O* the one hand there appears to be an 
increasing demand on the part of the 
British public to be afforded facilities for 
sea cruises, while, on the other hand, oppor- 


superstructures were removed and she went 


into service once more as a sloop. 
After the war she was completely meta- 


morphosed, her forecastle deck was cleared 





TURBINE STEAMER ‘*‘LADY ENCHANTRESS,"’ EX ‘* BITTERN"’ 


tunities are limited by the appalling loss 
of shallow-draught pleasure steamers during 
the war, and the high cost of new tonnage, 
coupled with the difficulties of securing 
material and labour. Considerable ingenuity 
has, however, been displayed in the con- 
version of naval craft to pleasure purposes, 
one of the most interesting being that of 
the vessel that appeared in 1934 as H.M. 
Sloop “Bittern.” Her length is 266ft 
at the water line, and she has a beam of 
37ft and a tonnage of 1085 gross. Steam 
supplied by two Admiralty three drum 
type boilers drove her Brown Curtis geared 
turbines and developed a shaft horsepower 
of 3300, imparting to her a speed of 18-75 
knots. She was furnished with two 4-7in 
guns, one 4in high angle, and some of smaller 
calibre. 

She did not remain in her original state 
for long, for she was converted for use as 
an Admiralty yacht, which necessitated 
equipping her with spacious deck-houses 
aft and commedious saloons, her name was 
changed to “ Enchantress,” and she looked 
very smart with her black hull and white 
deck-houses. Then came the war, her 


of gun emplacements, ammunition lockers 
disappeared, while the spaces formerly occu- 
pied by the C.0O.’s cabin, bath room and 
dining room were 
converted into a com- 
fortable deck lounge, 
over which is a small, 
so-called sun-deck, 
the forward outlook 
somewhat obscured 
by bridge and wheel- 
house. Astern there 
are six lifeboats, one 
being motor-driven, 
and all are raised so 
as not to impair vis- 
ion. On the upper or 
main deck crews quart- 
ers are found in the 


bows, then comes a 
lounge and ladies’ 
rest room, where 


formerly were found 
ammunition hoists, 
gun supports, and sea- 
men’s mess. From this point to the stern 
the decks have been cleared to provide a 





**GAY COMMODORE,’’ EX ADMIRALTY LAUNCH ‘* FAIRMILE’’ 
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large deck lounge with soda fountain and 
tea-bar, and lavatories in the centre. On 
the lower deck astern of the engine-room, 
ward room and cabins have been swept 
away and a capacious dining saloon, seating 
100, has been substituted, while forward, 
mess rooms, kit lockers, hammock stowage, 
&c., have given place to a smoking room, 
seating about fifty, with small tables and 
another bar. 

As ‘‘ Lady Enchantress,’’ she was intended 
to be used for day excursions from Kentish 
resorts to Channel ports in France and 
Belgium, but the Government ban prevented 
this scheme from materialising. 

[Another interesting conversion was that 
of Admiralty motor launches to pleasure 
craft, a typical example being that of 
Admiralty R.M.L. “535.” Her decks were 
stripped of gun mountings and other encum- 
brances, the engine-room was lined with 
asbestos sheeting, covered with steel sheet- 
ing, ventilators were fitted, efficient railings 
with wooden tops were put round the deck 
and seats and buoyancy rafts for the 140 
passengers were provided. The petrol 
engines were removed and two 65 h.p. Gard- 
ner diesel engines installed, which give the 
vessel a speed of 10 knots, oil consumption 
being 34 gallons per hour. Her dimensions 
are: length 112ft, breadth 18ft 3in, draught 
forward 4ft 3in, and aft 5ft. As ‘‘ Western 
Lady,” she began a service between Brix- 
ham and Torquay, which was so successful 
that R.M.L. “542” was also acquired, but she 
has been given two 135 h.p. Thornycroft 
diesel engines, which with a consumption of 
6 gallons give the vessel a speed of 13 knots. 
These smart little craft of 112 tons gross 
(60 net) have between them maintained a 





*“*WESTERN Lapy II," EX R.M.L. ‘* 542°’ 


service of seven return trips per diem, and 
it is much to the credit of the owners that 
during the seven months’ season of 1947 
not a single sailing was missed. “‘ Western 
Lady III ” is the latest addition to this little 
fleet. ’ 

The origina! ‘‘ Fairmile,’’ as this class was 
termed, was driven by two Hall Scott 
“‘ Defender ’’ engines and developed 1200 
b.h.p., giving them a maximum speed of 
20 knots, sea speed being reckoned as 16. 
They were equipped with one 3-pounder gun 
or @ 40-mm A.A., and three 20-mm A.A. 
guns. Other ‘‘Fairmiles’’ converted to 
pleasure cruisers and operated by Com- 
modore Cruises, Ltd., are to be met with at 
Clacton, Ramsgate and the Channel Islands, 
a typical one being illustrated herewith 
But perhaps those involving the most 
modification are found in Scottish waters, 
where ‘‘Tay Lady” works an excursion 
service up the River Tay, while “ Forth 
Lady ” maintains sailings between Granton 
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and Inchcolm Island. These vessels have 
seating accommodation on their upper deck 
for 200 passengers, and awnings have been 
fitted, while the main deck has been com- 
pletely reorganised and a fore saloon seating 
forty, suitable lavatories and an aft saloon 
scating thirty, have been provided. 

It is well known that a number of special- 
ised craft were constructed during the war 
for use in the invasion of the Continent, and 
twelve different types of landing craft took 
part in that great event. Some of these have 
been successfully converted for commercial 
purposes, an interesting example being that 
originally known as “ L.C.T. (4) No. 828,” 
built in 1943 by Alex. Findlay and Co., 
Ltd., Motherwell. As ‘‘ Norris Castle ’’ 
she now carries about thirty-two medium- 
sized cars and has a passenger certificate for 
245 persons, being used between South- 
ampton and Cowes by the Southampton, Isle 
of Wight and South of England Royal Mail 
Steam Packet Company. Her main dimen- 
sions are :—Length, 180ft; beam, 38ft; 
draught aft, 4ft 6in; forward, 3ft lin. Her 
propelling machinery is by Davey, Paxman 
and Co., Ltd., and consists of two twelve- 
cylinder Paxman-Ricardo 500 h.p. units, the 
cylinder dimensions being: diameter, 7in; 
stroke, 7-75in; the piston speed at 1000 
r.p.m. being 1292ft per minute. The feed 
pump and injectors are C.A.V. type, fuel 
being fed to the pumps at a pressure of 10 Ib 
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was of a very different type and one of 
these ‘‘ L.C.G. (M) 181,” to give it its official 
designation, has been converted to an 
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this. Her leading dimensions are :—Length, 
158ft overall, 142ft between perpendiculars ; 
breadth, 22ft ; depth, 11ft ; draught, 5ft 8in ; 





EXCURSION VESSEL ‘**‘ ROCHESTER 


excursion vessel, having been used to restore, 
after a lapse of ten years, the regular summer 





**NORRIS CASTLE,” EX TANK LANDING CRAFT 


per square inch. The engines are started 
electrically, current being provided by an 
English Electric 5-kW generator driven by a 
single-cylinder Lister engine running at 
1000 r.p.m., and there is also a 15-kW set. 
The propeller speed is 300 r.p.m. and the 
ship’s speed on trials was 8-45 knots. The 
whole of the original accommodation aft was 
stripped and comfortable quarters for the 
crew were installed below deck. A cabin for 
the chief engineer, crew galley, passenger 
galley, bar, dining room and lavatories were 
built on the poop deck. On the upper deck 
is the navigation bridge, wheel house and 
cabins for captain and mate, the remainder 
of the deck being for passengers. In the 
vessel as converted the main deck level has 
been raised and the bulwarks rebuilt as 
extensions of the side shell plating. The 
vessel was strengthened by longitudinal 
girders, with intercostals closely spaced, and 
a diamond-plated car deck laid thereon, 
giving a good non-slip deck for vehicles. The 
loading and unloading has to be over the 
side at the pontoons at both ports until the 
necessary ramps and buffer pontoons are 
available, when vehicles will ‘be dealt with 
over the forward brow in the same way as 
tanks were handled during the war. 

The class of landing craft for dealing with 


service between Gillingham, Sheerness, 
Southend and Herne Bay. As the ‘‘Rochester 
Queen ”’ she has been very successful in doing 


CARGO VESSEL ‘* Rusis,"’ 


QUEEN,’ EX GUN LANDINGE CRAFT 


tonnage, 315 gross, 157 net ; 415 passengers 
can be carried on a Steam IV certificate. The 
main propelling machinery consists of two 
Paxman-Ricardo diesel engines rated at 
500 h.p. when running at 1375 r.p.m., 
fitted with S.L.M. type _ oil-operated, 
1-375—1 reverse reduction gears, giving a 
maximum speed of 12-5 knots, but for general 
service they are run at 1100 r.p.m. with a 
speed of 10-5 knots. The engines are twelve- 
cylinder, 7in diameter by 14in stroke. The 
auxiliary plant consists of two 30-kW 
Paxman sets working on 220V d.c. These 
provide power for bilge and fire pumps, 
capstan, steering gears, heating, lighting, &c. 
The chief interest of this conversion is not 
only its extensive character, but also the use 
of substitutes in place of materials in short 
supply. The hull was completely stripped 
and gutted, except for the engine-room, and 
the main watertight bulkheads, and a 
“* false ’”’ elliptical stern was built on to the 
hull and also a “false” stem. The new 
bulwarks and superstructure were given @ 
good sheer line so that the wartime austerity 
character of the hull would disappear. The 
main saloon extends the full width of the 
deck and has large windows, as can be seen 





EX CORVETTE ‘* KINGCUP"’ 
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in the illustration It is on the main d 
while on the lower deck is a di 

saloon and a lounge and bar. In the 
conversion corrosion-resistant aluminium 
alloys were freely used, care being taken that 
contact between steel and aluminium was 
avoided. Owing to the shortage of timber 
on the aluminium upper deck a layer of 
Aranbee lightweight deck composition was 
used, and the main decks were covered with a 
lightweight bitumastic composition. The 
conversion was carried out by J. Bolson and 
Sons, Ltd., Poole, and the illustration will 
show that the result is a pleasing one. An 
unusual feature of both these landing craft 
is that the two propellers are of the same 


eck, 


hand, which is not so good from the point of 


view of easy navigation. Another of these 
vessels has been suitably converted to main- 
tain the mail, passenger and cargo service 
between Guernsey and Sark, her name 
being “‘ Sark Coast.” 

Of an entirely different nature is the con- 
version of a “ corvette,” one of those little 
craft that did so much to overcome the sub- 
marine menace, to a cargo vessel, when at the 
John Cockerill Shipyard, Antwerp, ‘‘ King- 
cup,” a “flower” class corvette, was very 
successfully adapted to a cargo vessel 
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named “ Rubis”’ at well under half the cost of 
a new vessel, while the work was completed in 
eight months. The leading dimensions of 
“Kingcup ”’ were :—Length, 190ft 10in b.p.; 
breadth, 33ft; depth, 17ft 6in; tonnage, 
1340 gross. Her engines were four-cylinder, 
triple-expansion, which at 185 r.p.m. gave 
her a speed of 16 knots. The propelling 
machinery was not altered, but the original 
crew’s accommodation, magazines, &c., were 
gutted completely, her single mast was 
replaced by two supporting 5-ton derricks, 
and two large holds, one forward and one 
aft, were provided. Very good quarters 
amidships on the main deck were furnished 
for the captain. So satisfied were the owners 
with this conversion that they acquired from 
the Admiralty the minesweeper ‘‘ Speedwell ” 
and converted her to another cargo boat 
“Topaze.” The Cockerill line carries a 
cargo that is mostly fruit and vegetables from 
Antwerp and Ostend to Tilbury, while on the 
return passage motor-cars are one of the 
staple cargoes. 

While this short article can by no 
means claim to be exhaustive, it is hoped 
that it will at least give an indication of 
some of the potentialities of former naval 
units. 


The Load Carrying Capacity of the 
Oil Film Between Gear Teeth 


by Ewen M‘EwWEN 


ied the original article on this subject? it 
was stated that Mr. H. H. Martin’s deriva- 
tion of his rule that the load carrying capacity 
of the oil film between gear teeth was pro- 
portional to the root of the relative radius 
of curvature did not appear to have been 
published. I am indebted to Dr. A. Cameron 
for pointing out that Martin’s analysis 
was published anonymously* and that it 
is identical with my own, after correcting a 
numerical slip in the latter.* It also appears 
that the origin of the view that the total 
load carrying capacity of the oil film is 
proportional to the square root of the rela- 
tive radius of curvature should be attri- 
buted to Bruce*. Martin arrives correctly 
at a total load P=2-45 pur/h, and a maxi- 
mum pressure p=1-075 pvVr/h and con- 
cludes from these : 

“Tt will be seen that, for a given value of 
h,, the maximum pressure attained is propor- 
tional to the square root of the diameter of 
the pinion. Hence, so far as security against 
abrasion is concerned, it would seem that 
the permissible load per inch of pinion length 
will vary with the square root of the pinion 
diameter.” He had noted earlier: ‘‘ These 
expressions apply to a pinion gearing with 
a rack. If, however, it gears with a wheel, 
we must replace R (the pinion radius) by p 
(the relative radius).”’ This qualification 
appears to have been overlooked by sub- 
sequent users of the “square root of pinion 
diameter ”’ rule. 

Since the mathematics agree, the issue 
is clearly seen to lie in the conclusions to 
be drawn from the mathematical results. 
It has already been noted in correspondence 
that the oil viscosity is not an independent 
variable. It is, in fact, a decreasing func- 
tion of temperature and hence of ve‘ocity ; 
it is also an increasing function of pres- 
sure. Since, according to Dr. Tuplin, 
the load carrying capacity of the oil 
film decreases with velocity above a 





certain limit,5 and since the pressure is an 
increasing function of the velocity, it is 
clear that the net effect of speed on the vis- 
cosity, beyond this limit, is to decrease it ; 
the temperature-viscosity effect being greater 
than the pressure-viscosity effect. If this 
is so, the load carrying capacity of large 
gears will be less than would be predicted 
by extrapolation from small gears owing to 
the detrimental effect of high velocities, 
not because of reduced gain from increased 
relative radius. 

If we believe, in accordance with the 
experimental results of Way*, Biok’? and 
others, that boundary metallic contact 
oceurs in gears which are stressed beyond 
the surface failure endurance limit, then the 
maximum load which can be carried by 
the oil film is limited by metallic contact 
due to surface irregularities, i.e., the limiting 
factor is that h, reaches a minimum. If, 
on the other hand, we assume that the oil 
film is never ruptured and that pitting is 
caused by reaching @ maximum oil pressure 
beyond the endurance limit of the material, 
the maximum load is limited by the maxi- 
mum permissible value of p. 


Case 1: Liummtine VALUE oF h, 


Peocpvor. With p @ decreasing function 
of v and increasing function of p such that 
P is a decreasing function of v beyond a 
certain limit as mentioned above, Poerf(v). 
Nevertheless, for constant v and everything 
else.equal, Pocr. 

CasE 2: LIMITING VALUE OF p 

Given pv invariable, if p is fixed, heocrt. 
Hence Poc7#. This is “Martin’s two- 
thirds power rule’ which does not appear 
to be due directly to Martin, although it 
follows from his analysis. 

The maximum theoretical load carrying 
capacity of the oil film is thus directly 
proportional, all other things being equal, 
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to the relative radius of curvature if the 
limiting factor is minimum oil film thick. 
ness; or to the two-thirds power if the 
limiting factor is maximum peak pressure, 
In neither case can the square root rule be 
justified. There is no evidence that in gear 
teeth the surface failure limit is reached 
without breakdown of the oil film; elec. 
trical contact resistance experiments®’ sup. 
port the general opinion that boundary 
metallic contact occurs ; if the failure is by 
scuffing, which involves surface welding, 
there is no question but that it must occur. 
Hence the load carried by the oil film, like 
the Hertzian load carrying capacity, is 
directly proportional to the relative radius 
of curvature. 

But it is an empirical fact that the surface 
load carrying capacity of large gears in- 
creases less rapidly than would be predicted 
on a basis of direct proportionality to the 
relative radius and a speed ‘factor which is 
a function of revolutions per minute only. 
In this last phrase we have the crux of the 
matter. True, we may ascribe the effect in 
part to a lower relative standard of accuracy 
in larger gears and hence a greater ratio of 
effective/nominal load. But, for a given 
class, the B.S. tolerances® are relatively 
smaller on larger gears and we may conclude 
that the relative standard of accuracy does 
not deteriorate in this way. We should 
also observe that A.G.M.A. and German 
rating formule give practically the same 
results as our own, but on a basis of direct 
porportionality to relative radius of curva- 
ture, because they incorporate a factor 
which is a function of pitchline velocity. 

If we increase the size of gears at constant 
revolutions per minute, we increase the 
pitchline velocity ; hence, we increase the 
additional effective load due to inertia 
stresses caused by a given inaccuracy. 
Moreover, by increasing v we may well over- 
pass the limit when the total oil film load 
carrying capacity becomes a decreasing 
function of v. Both these effects reduce the 
actual load carrying capacity of the larger 
gear without modifying the direct propor- 
tionality to relative radius of curvature, 
other things being equal. 

=item are clarified by examples. 
Consider two pairs of gears both reducing 
from 1500 to 500 r.p.m., one with 6in and the 
other with 60in centres. The relative radius 
of curvature is increased by 10, and 10%8= 
6-3 is the increase in load carrying capacity 
per unit width on the “0-8 rule.”6%!0 We 
can obtain the same proportion by a “ pitch- 
line speed factor’ of the form C/(C +g), 
where ?, is the pitchline speed, feet per second, 
and C would be 282 in this example. 

Again, consider two pairs of gears both 
running at 1500 r.p.m. of the pinion, one 
pair 5in to 50in dia., and the other pair 
both 9-09lin dia. The relative radius of 
curvature is identical. Assuming like 
materials, the surface load carrying capacity 
on our present speed factors is the same in 
both cases. But the pitch line speed for the 
even gears is 82 per cent more ; stresses due 
to inaccuracy are increased and so is the 
tooth surface temperature with consequent 
reduction in oil film load carrying capacity. 
This can also be taken into account by a 
pitchline speed factor. 

It is not the intention of the present 
discussion to suggest that our present gear 
ratings are substantially in error, but rather 
that we are getting the right result for the 
wrong reasons, which is always dangerous 
if we attempt to extend our methods to new 
applications or to new limits of size, speed, 
&c. It is clear that, since we are dealing 
with a fatigue phenomenon, the number of 
repetitions of stress during the life of the 
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gear should enter our calculations and this is 
properly catered for by a factor based on 
r.p.m. But for the reasons discussed we 
should also revert to the direct proportion- 
ality of load capacity to relative radius of 
curvature and attribute the relatively 
lower capacity of large gears to the correct 
cause, pitchline speed, which can be catered 
for by an additional factor based on pitchline 
speed. 
HistoricaL Note 


Through the good offices of Dr. A. Cameron 
[ have been able to trace a number of earlier 
mathematical treatments of this problem, 
2,6,18,14,15,16 All of these agree with Martin 
and myself; Gatcombe’s!” is based on the 
assumption that no load is carried by the 
divergent portion of the oil film, i.e., pressure 
zero at the origin of co-ordinates. This 
latter boundary condition is incorrect s'ne 
it does not satisfy the condition of minimum 
potential energy nor the conditions of 
continuity™. 


1 Tue Enorinerr, September 3, 1948, page 234. 

2 Martin, H. H., Anon., “‘ The Lubrication of Gear 
Teeth,” Engineering, 102, page 119, 1916. 

3In equations (6), (7) and (10) for “6yuv" read 
“Zuo”; in (11) for “1240” read “6yuv"; in (9) 
for “ 0-4336"" read “ 0-4436”’; for equations (13) read 
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2-448 pvr /ho.” 
4 Bruce, R. A., “ Worm Contact,” “ Proc.,” I. Mech E., 
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* Merritt, H. E., “ Gear Performance,’”’ THe Ewnat- 
NEER, 166, 85, 1935. 

10 Merritt, H. E., “‘ Gears,”’ Pitman, page 228, 1942. 

1 To distinguish between surface stress values calcu- 
lated on the 0-8 power rule and those obtained using the 
relative radius directly, I propose the notation S, and Sp 
respectively. S, then agrees with the British Standards 
notation, whilst S, serves as a mnemonic that it is 
directly related to the Hertzian stress. 

12 Those interested in @ discussion of the problem of 
boundary conditions in fluid film lubrication are referred 
to Cameron, A., and Wood, W. L., “‘ The Full Journal 
Bearing,” Inst. Mech. Eng. Preprint, September, 1948. 
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Personnel Management and Works 


Managers 
By A. K. RICE 


DEFINITIONS ‘ 

HERE can be little doubt that the 

introduction of personnel management as 
a specialist function of management has 
caused more difficulty than the introduction 
of most other specialist functions. In order 
fully to understand the reasons for these 
difficulties, it is necessary to examine per- 
sonnel management, the reasons for its 
introduction and to attempt to estimate 
how far it has satisfied the needs which gave 
rise to its introduction. There are many 
current definitions of personnel manage- 
ment, in varying degrees of detail, but for 
our purposes we may define it broadly as 
that function of management which deals 
with the personnel problems of people at 
work. 

Work has come to be regarded by many as 
an evil necessity and life without work as a 
desirable goal. ‘‘One works to live and 
lives to work” is only one of the many 
cynical aphorisms which are common. This 
view of work, however, has little social or 
psychological reality and further considera- 
tion of the activity normally called ‘‘ work ” 
reveals that ‘‘ work” and “hobby” are 
often different names for the same kind of 
activity, and that generally speaking, when 
the activity is called ‘‘ work,” it is considered 
unpleasant and when it is called “ hobby,” 
it is considered pleasant. This theme could 
be elaborated by many examples. 

Basically, work is the means by which 
man obtains his living from his natural 
surroundings. Man has only been able to 
survive and adapt his environment to his 
way of life by work. In a community men 
do not live only by their own efforts; they 
live by the shared efforts of the community ; 
they give their work and they take the 
results of others’ work, and it is only through 
work that men can take part in the “ give 
and take ”’ process which makes civilisation 
possible. This essential “give and take ” 
process is a part of men’s lives and the 
cohesion of any community depends to a 


considerable extent on the feelings and senti- 
ments which surround it. The degenerative 
effect of unemployment—of not being able 
to take part in this essential process of 
community life—is only too well known. 

In the nineteenth century the common 
conception of workers was that they were 
“units in production” and mankind was 
divided into two classes—those who had 
status and position in society on the one 
hand and those who worked, the factory 
hands, on the other. 

During the twentieth century there has 
been some alteration in this conception and 
we now hear that “ workers are human beings 
and must be treated as such.” Whether the 
basic attitude has changed with the change 
of conception is, however, doubtful. There 
would seem little to choose between the 
attitude that regards workers as sub-human 
and ourselves as human, and the attitude 
which insists upon the humanity of the 
worker but by implication confers super- 
humanity on ourselves. 

The conclusion we must reach therefore 
is that the problems of people at work are 
our own problems in our own day-to-day 
activities and personnel management there- 
fore is that function of management which 
deals with us and our working life. 


Mass PRopvuctTion 


It is generally recognised that the demand 
for a higher standard of living, and therefore 
for more goods and services, can. only be 
satisfied by further standardisation of pro- 
ducts and that, in its turn, demands further 
standardisation of methods, machines and 
processes. It has often been pointed out 
that this process inevitably leads to the 
breakdown of jobs, so that the need for 
craft skill is lessened and jobs, previously 
performed by skilled men, can be performed 
by semi-skilled machine operators. More 
disciplines of time, movement and behaviour 
are thereby imposed on factory workers, 
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who, in mass production units, are required 
to use little skill and less thought. 

What is not so often recognised is that 
this breakdown of jobs applies also to manage- 
ment. Works management is now broken 
down into specialised functions and the 
modern works manager must work in co- 
operation with and in accordance with the 
decisions of sales manager, buyer, production 
engineer, designer, cost accountant, inspector 
and often, some contend, in spite of the 
personnel manager. Nor does the break- 
down stop there, the modern personnel 
manager must have a doctor to deal with 
problems of health, a statistician for records, 
a trained counsellor for personal problems 
and a psychologist for selection and placing. 

The story of the growth of industrial 
units and the reasons for the introduction 
of specialisation of management function is 
too common to need elaboration. The story 
is, however, almost invariably told from the 
point of view of the growing organisation 
and of the new functions which are intro- 
duced in order to cope with the problems 
created by that growth. It is perhaps too 
seldom told from the point of view of the 
managers who are already there, who see 
new functions introduced into their estab- 
lished, secure and traditional background. 

Under normal circumstances specialists 
are only introduced into an organisation 
when those already in the organisation have 
not the necessary qualifications to cope with 
the problems which face them. The intro- 
duction of any specialist, therefore, into an 
organisation must imply some confession of 
failure on the part of those already there— 
failure to cope with the problems for the 
solution of which the specialist is introduced. 

There are many situations in which the 
confession of failure causes no difficulty, 
and in which the introduction of a specialist 
is acceptable; for example, in a case of 
ill-health it is accepted as right and proper 
that a doctor should be summoned; or in a 
situation that requires a knowledge of che- 
mistry there is little objection to the intro- 
duction of a chemist. It would seem, there- 
fore, that where the introduction of a special- 
ist causes difficulty and even resentment 
it must be either because the qualifications 
claimed by the specialist are not conceded 
or because the implied confession of failure 
is unpalatable. 


THE PRESENT SITUATION 


To-day there are urgent demands for 
production, yet at the same time there are 
constant disappointments with the rate of 
production. The whole nation is asked to 
work together for the common good, yet 
at the same time, there are reports that 
some sections of the community are putting 
their sectional interests before the nation’s 
need. Demand for greater effort is paralleled 
by demands for shorter working hours and 
the five-day weex; managers complain 
that it is no longer possible to maintain 
effective discipline; sickness and lost time 
rates are high and, in spite of elaborate 
selection and induction schemes, labour 
wastage is still too great; joint production 
committees spend much of their time on 
trivialities; shop stewards know about 
changes in company policy before junior 
managers;  foremen are responsible for 
production and yet complain that they have 
insufficient authority to carry out that 
responsibility. At the same time, workers 
complain that managers have returned to 
pre-war attitudes and try to reintroduce 
pre-war sanctions ; that the answer to even 
the simplest request takes an age; bonus 
and piece-work schemes cause endless dis- 
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putes and trade unionists are in conflict 
with non-unionists. 

It is comparatively easy to deplore man’s 
sinfulness, for managers to blame the workers 
and for workers to blame managers. For 
many thousands of years men have been 
exhorted to live together in peace, to strive 
for the common good, to help their neigh- 
bours, while at the same time it would seem 
that their most strenuous efforts have been 
directed to mutual destruction, either by 
war or economic competition. It would 
seem therefore useless merely to apportion 
blame. If we wish to understand that func- 
tion of management which is intended to 
deal with these problems, it would seem that 
we must try to understand the nature of the 
problems and the motives that cause us to 
behave as we do. 


Human NEEDS 


We cannot live our lives in compartments, 
we live them as continuous whole patterns. 
We are the same men and women, with the 
same needs, whether we are at work or at 
play, in the factory or at home. It is use- 
less to expect us to tolerate the disciplines 
of present-day industrial life and at the 
same time to deplore our increasing interest 
in escapist entertainment—it has been 
pointed out elsewhere that the biggest over- 
head charges on British industry are foot- 
ball pools, cinemas and dog-tracks. Un- 
thinking machine minders in the factories 
will inevitably beget unthinking and irre- 
sponsible pleasure seekers in society. 

It is a common belief that the earning of 
money is the only attraction which people 
find in work; but the interesting thing 
about such a statement is that it is always 
other people who put the pay packet first ; 
we who write and read about these problems 
have other motives. If, however, we try to 
define these motives, we find ourselves in 
the considerable difficulty of expressing in 
words what we only feel deeply within 
ourselves. Many of us, I believe, are moti- 
vated by our need for security, not necessarily 
financial security, but emotional security ; 
we want to know that the tasks on which 
we are engaged are worth-while, that our 
contribution to that task is valued; that 
we are important; that we are wanted. 
We want constant assurance that we are 
acceptable to our fellows; that we need not 
bluff about our weaknesses nor hide our 
faults; that we are appreciated for what 
we can do and accepted for what we cannot 
do. We need to feel that we can take part 
in decisions about our future and that it 
will not be determined by arbitrary actions 
in which we have no part. These feelings 
are not necessarily conscious or generally 
articulated, but I believe that most of us are 
motivated by similar feelings and attitudes 
and that our basic needs are concerned with 
our relations with our fellow men. It is no 
accident that the severest punishment, 
short of hanging, that can be inflicted on 
any man in our society is solitary confine- 
ment—the denial of association with his 
fellows. 

If these basic needs are not satisfied, 
their frustration leads to inevitable results : 
aggression——-we fight ; regression—we return 
to more primitive behaviour and _ resist 
everything, even the examination of the 
causes of our frustration; apathy—the 
obstacles in the way of realisation of our 
needs are so great that no effort is worth- 
while. Examples of such behaviour are 
only too common to-day. The strikes ; 
the resistance to the introduction of new 
methods of production; the apathy of so 


many engaged in industry and indeed most 
of the problems described under the previous 
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heading have their roots in the frustration 
of our needs. 


FuNcTIONS OF PERSONNEL MANAGEMENT 


If these are the problems of people at 
work, then we should next examine how 
personnel management has tackled them 
and how effectively it has satisfied human 
needs. Personnel management is commonly 
divided into sub-functions, selection and 
training, promotion, employee services, joint 
consultation, health and working conditions, 
wages and incentives, &c., and some of these 
may be taken as examples. 

Selection.—It has been long recognised 
that technical ability is insufficient qualifi- 
cation for most jobs and that consideration 
must be paid to a candidate’s capacity to 
fit into the working team. This recognition 
has led to much attention being paid to 
interviewing techniques and to the develop- 
ment of psychological tests for tempera- 
ment and personal qualities, but little atten- 
tion has been paid to the possibility of the 
participation by the team itself in selection 
procedures. 

Wages and Incentives—The guaranteed 
working week is a considerable improvement 
on the old conditions of employment, but 
it still seems somewhat idle to insist upon 
the importance of the “human factor” 
and at the same time to limit trust in people 
to a contract of a week, which is, moreover, 
usually split up into hourly rates with penal- 
ties for an infringement of minutes. 

Again, considerable time and effort is now 
being spent on the design and encourage- 
ment of financial incentives, whereas the 
real problem would seem to be to discover 
what is stopping people from behaving 
naturally and normally, that is, what is 
stopping them from taking their full part 
in the give-and-take of a civilised community 
life. 

Even in the immediately practical sphere 
of piece-work money incentives, the intro- 
duction of individual piece-work would seem 
to cut flagrantly across peoples’ need to 
work together. The introduction of an 
incentive scheme which in itself involves 
competition between individuals within the 
working group, must inevitably lead to the 
disintegration of the working group, unless 
the group itself takes steps to restrict the 
competition among its members. 

Promotion.—Progressive personnel policy 
to-day lays down that promotion from within 
is desirable, with safeguards on the avail- 
ability and suitability of candidates for 
promotion. The difficulty lies in the placing 
of the authority to decide the question of 
availability or suitability. There are almost 
always at least three groups who are vitally 
interested in the kind of person who is pro- 
moted to any intermediate management 
position: the group to whom he will report ; 
the group to which he will belong, with 
whose members he must work, and the 
group below, who will report to him. The 
present practice is that only one of these 
groups, the first, has any voice in the appoint- 
ment. A suggested alternative, which has 
been tried out in some places, is to allow the 
working group to elect its own leader. This 
alternative would also seem to limit autho- 
rity to only one group. If human needs are 
to be satisfied, then all groups who are 
affected by the appointment should have the 
opportunity to take part in the final decision. 

Maintenance of Discipline and Administra- 
tion of Justice—The differences between the 
administration of justice in society and in 
industry have been pointed out too often 
to need emphasis here. Judicial method, 
however important, is only required when 
there has been a breakdown of discipline 
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and the important question, often left unan. 
swered, is not how the sanctions should be 
administered, but why the sanction is neces. 
sary. It will be generally accepted that 
strict obedience to rules and regulations is of 
little value ; what is required is good morale. 
With high morale groups show strong resis. 
tance to frustration and make sustained 
efforts to reach their goal ; with low morale, 
regression, apathy, high sickness rates, high 
labour turnover and poor productivity are 
common. High morale exists in those 
groups where human needs are satisfied 
and low morale is inevitable in those groups 
where human needs are not satisfied. 

If rules and regulations are by themselvvs 
insufficient, it may ‘be surprising that there 
are so many of them, and it is valid to wonder 
for whose benefit most of them are made 
—for the benefit of the organisation as a 
whole or for the benefit of management to 
allow them to avoid the difficulty of investi- 
gating why they are necessary ? 

Joint Consultation.—If it is necessary that 
people should have the opportunity to par- 
ticipate in the determination of their pur- 
pose and the way in which it should be 
achieved, normal joint consultative machinery 
is hardly adequate. Participation cannot 
be experienced by people whose sole par- 
ticipating acts are to take part in annual 
elections and to hear reports from time to 
time of proceedings in distant meetings. 
The opportunity to take part must be in 
front of everybody, every day and every 
hour and the opportunities must relate to 
those matters to which each can make a 
contribution. This implies that consultation 
must be a normal part of management prac- 
tice and should take place between a charge- 
hand and his working group, foreman and 
charge-hands, managers and foremen, right 
up the line. Such consultation need not be 
formal; it involves rather an attitude 
towards others working on the same tasks 
and their rights to take interest in and to 
contribute to what is taking place. Such 
informal consultation at all levels would 
take the place of the present formal] pro- 
duction committees. 

There still remains the need to provide 
opportunity for face-to-face relationships 
between those who normally do not meet, 
and for this purpose, the more formally 
constituted joint consultative bodies have 
an important role. There would seem, 
however, to be three considerations, first, 
that the lines of communication must be 
such that every person can identify himself 
with the meetings; second, that the dis- 
cussion should deal with general policy 
rather than detailed practice, and, third, 
that there should be no arbitrary limits 
placed on the subjects discussed. 

It is believed that any person elected by 
a group for any purpose represents an expres- 
sion of the group’s attitude towards that 
purpose ; if this is so, the different kinds of 
people who get elected under different cir- 
cumstances and for different purposes must 
raise many questions which at present 
remain unanswered. 

The other functions of personnel manage- 
ment could be examined in the same manner 
with very similar results, but these examples 
of current practice must lead to the con- 
clusion that the introduction of a specialist 
function of management to deal with the 
personnel problems of people at work has 
largely failed to achieve its object. 


INTRODUCTION OF THE SPECIALIST 
We showed earlier in this article that the 
introduction of any specialist into an organi- 
sation must imply some confession of failure 
on the part of those already there and we 
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have shown that the function of personnel 
management is concerned with basic human 
needs. We have shown, moreover, that 
basic human needs are centred upon human 
relationships and the introduction of a 
specialist is therefore implying a confession 
of failure in the field of human relationships. 

The manager who has introduced to him 
a specialised personnel function is being 
asked, therefore, to acknowledge by impli- 
cation, his inability to cope with his own 
human relationships, the very stuff of which 
his life is made and on which his whole 
reassurance and security depends. In order 
to disguise this implication, the new function 
of personnel management is frequently 
“sold”’ to the manager as a service; as 
a new department to take care of recruitment 
by maintaining contacts with sources of 
labour ; to keep records ; to fill up forms and 
to look after the welfare facilities. As a 
service, the personnel department is some- 
times accepted, but as soon as it starts 
interfering with the methods of management 
and “rights” of managers, difficulty and 
even resentment and hostility are only 
natural and to be expected. 

Again, when higher management, that is, 
management above the level at which the 
personnel manager is introduced, decides to 
introduce a personnel department, it does so 
presumably because it believes that the 
existing management is incapable of dealing 
with the personnel problems of the organisa- 
tion. It may strike one as somewhat sur- 
prising therefore that so many personnel 
managers complain that a great many of 
their difficulties lie in their relations with 
their own higher management. One must 
ask if these difficulties are due to a lack of 
competence on the part of those appointed as 
personnel managers or if the higher manage- 
ment really wants the personnel problems 
of its organisations solved. Higher manage- 
ment is confessing its own failure to cope 
with the personnel problems of the organisa- 
tion as soon as it allows the newly-created 
department to interfere in the methods of 
management. One is inclined to suspect, on 
the evidence available, that many personnel 
departments may have been conceived, not 
so much to solve the personnel problems of 
the organisation, as to ease the conscience 
of higher management and to provide it 
with an excuse for doing little about its 
personnel problems. 


STATUS AND TECHNOCRACY 


Personnel managers have therefore been 
placed in a difficult position: if they are 
competent, they may be sources of embarrass- 
ment to those who have appointed them 
and must meet with resentment and hostility 
from other managers; if they are not com- 
petent, they will achieve nothing, not even 
efficient conscience-saving. 

From this situation arises much of the 
present-day development : first, the growth 
of technocracy in the practice of personnel 
management, and, second, the insistence on 
status as an advisory function of manage- 
ment—the former to justify the technician, 
the latter to obviate the charge of inter- 
ference. But if personnel management is an 
“advisory function of management,” it is 
necessary to define such a function and to 
enquire what happens to it if management 
does not take the advice it offers. By 
normal definitions, a function of management 
gives a manager authority within his func- 
tion—a chief engineer has authority in 
engineering, a chief chemist in chemistry, 
and if personnel management is a function 
of management, then personnel managers 
should have authority within the function 
of personnel management. But this func- 
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tion, as we have shown, is concerned with 
people, their working and their relations 
and that function is the function of all 
managers, whatever their position. 

It would seem therefore that if a personnel 
manager is to exercise his proper function 
he must be an executive and not an advisory 
manager. But it is bad managerial practice 
for there to be two lines of direct manage- 
ment, and the inevitable conclusion is there- 
fore that the personnel manager should 
replace the works manager. There is, of 
course, an alternative, that the works mana- 
ger should become the personnel manager, 
but it seems clear that there cannot be room 
for both while the present conception of 
personnel management holds. 


THE. SPECIALIST ROLE 

This conclusion contains the suggestion for 
an obvious remedy for the present difficulty, 
but there remains, however, the disturbing 
fact that the creation of personnel depart- 
ments has been brought about, for the most 
part, by the recognition of the need for 
specialist help in the field of human prob- 
lems within working organisations. That 
the present development of personnel manage- 
ment does not satisfy this need is no argu- 
ment for abandoning the attempt; the 
present situation still presents problems which 
must be solved if industry is to become more 
productive and the standard of living of the 
community raised. 

If there is need of specialist help and 
personnel managers are to provide that help, 
then there must clearly be some modification 
in their approach to the job and inevitably 
in their status and authority. 

There is evidence to show that solutions 
to problems of human relations are best 
obtained only when full opportunities are 
given for all those concerned in the prob- 
lems to collaborate in their solution from the 
earliest possible time. Further, experience 
also shows that problems of human relations 
are only solved when those concerned in the 
problems recognise their existence and feel 
the need to solve them. In other words, a 
personnel manager cannot take upon himself 
the responsibility for solving the personnel 
problems of any organisation. Such prob- 
lems are the ultimate concern of all managers. 
It is useless therefore for the personnel 
manager to offer cut and dried panaceas for 
what are often deep-seated maladies. He 
can only help by interpreting the causes of 
difficulty and by collaborating in the trying- 
out of solutions, and only then when he is 
asked for such help. 

The implications of the specialist’s role are 
serious. If personnel managers are to help 
people to solve their own problems, then 
their success must surely be judged by the 
speed with which people can solve their 
problems without help; and the successful 
personnel manager therefore will be he who 
can announce that his job no longer exists. 
He cannot be a manager, with status or 
authority and he cannot regard his job as 
other than temporary. This implication is 
dangerous. There is always a danger when 
there is a vested interest in lack of success, 
and personnel managers may find they have a 
vested interest in the inability of others to 
learn how to solve their problems. This 
will lead inevitably to a still greater develop- 
ment of technocracy, so that not only is the 
existence of the technician justified, but also 
that the technocracy itself can serve as a 
defence against the difficulties involved in 
any real attempt to solve the problems of 
people at work. 


CONCLUSION 
There would appear therefore to be three 
possible roles for a personnel manager :— 
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(1) To remain as the head of a service 
department, confining his activities to ser- 
vice, and taking no part, either as an execu- 
tive or adviser, in personnel management in 
its strict sense. 

(2) To become the works manager. 

(3) To fulfil the real specialist role, helping 
with the human problems of the organisation 
when such help is required, accepting all the 
implications and the inevitable goal of such 
a role. 

It is clear, however, that whatever role the 
individual personnel manager may wish to 
fill, the choice will depend not only upon his 
ability to fill it, but also upon the needs of 
the managers and of the organisation. The 
possible roles and their implications must be 
openly discussed and any resistances to the 
introduction of a specialist must be faced 
before the introduction takes place. Little is 
as likely to cause resentment among execu- 
tive managers as the introduction of an 
apparently helpful and harmless service 
department which turns out to be a threat 
to their very existence. 

I believe that we must beware lest the 
techniques of management, particularly of 
personnel management, become just one more 
insidious means of persuading ourselves that 
providing we are sufficiently scientific we 
can manage people. We need a scientific 
approach to the problems of human behaviour 
but not a scientific technique which limits 
human beings to measurable units and denies 
their humanity. 


—__@——_—_—_ 


Codes of Practice 


The Codes of Practice Committee for Civil Engineering, 
Public Works and Building and Constructional Work is 
urider the aegis of the Ministry of Works. Codes are 


* tssued on behalf of the Committee by the British Standards 


Institution, 24-28, Victoria Street, London, S.W.1. 


ELECTRICITY SUPPLY FOR FLATS AND 
OTHER MULTI-OCCUPIER BUILDINGS 


Code 322.102. This code now published in its 
final form was previously issued as a draft for 
comment and was before final publication seen by 
a committee convened by the Institution of Elec- 
trical Engineers. 

It deals principally with the installation of rising 
and lateral electricity conductors in buildings of 
the kind specified; it indicates the provisions 
necessary to ensure adequate electricity supplies 
to individual. consumers. It is not applicable to 
industrial premises. 

The definitions given in B.S. 205, “‘ Glossary of 
Terms Used in Electrical Engineering,” have been 
observed throughout and additional terms not 
covered by the B.S. are defined. A list of relevant 
British Standards is also included. Attention is 
drawn to the alternative methods of supply, from 
(i) an external system of medium-voltage mains 
or a transformer sub-station externa! to the building, 
or (ii) a transformer installed in a sub-station within 
the building, and details of arrangements for both 
methods are set out, and the equipment specified. 

Particular attention is given to the location, 
design and equipment of switch and meter rooms 
where the supply is derived from a transformer 
sub-station installed within a building. The code 
makes recommendations on the sizes and type of 
finish of vertical ducts or chases required for rising 
conductors, and specifies the various types of 
systems available to which rising electricity con- 
ductors should conform. Advice is given on the 
choice of such systems and the sizes of conductors 
to be installed. The code also includes information 
of the general design and arrangement of floor 
distribution boards and describes types of lateral 
conductors between floor distribution boards and 
consumer’s supply controls. 

It carries the usual warning that during the 
present abnormal conditions it may not be prac- 
ticable to take full advantage of all the recom- 
mendations in the code ; price 2s. 


—o—— 


Om FRoM CALIFORNIA SANDSTONES.—High re- 
coveries of valuable hydrocarbons suitable for 
making petrol and other fuel oils have beea obtained 
from surface deposits of bituminous sandstones, 
found near Edna, San Luis Obispo County, Cali- 
fornia, according to a report — issued by the 
United States Bureau of Mines. 
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Gas Turbines 
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No. IIl—(Continued from page 645, December 24th) 


Heat EXCHANGER 
e general this component will be required 
in long-life marine gas turbine machinery. 
The particular design of heat exchanger 
adopted for the 3500 s.h.p. set is shown in 
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Fic. 8-TUBULAR HEAT EXCHANGER 


Fig. 8. The tubes are made from Yorcalnic, 
are about 20ft long and #in outer diameter. 
The compressed air from the h.p. compressor 
discharge passes once through the tubes on the 
way to the primary combustion chamber. 
The exhaust gas passes between the tubes, 
which are set in square formation, and has four 
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Fic. 9—-ARRANGEMENT OF GEARING AND HYDRAULIC COUPLINGS 


passes giving a mixed cross and counterflow 
passage from the output turbine exhaust to 
the funnel. It will be seen that on the exhaust 
gas side of the heat exchanger soot blowers (air 





* Thirteenth Parsons Memorial Lecture. Abstract. 
North-East Coast itution of Engineers and Ship- 
builders. December 10th, 

t R hh Di +, s P + a 








operated) and large cleaning doors are provided. 
Freedom for expansion is provided with a 
bellows piece at the bottom of the heat 
exchanger. The design is obviously bulky 
but when it was produced in 1946 it was felt 
that a tubular heat exchanger which could give 
the predicted performance was required even 
if it meant in this instance the provision of 
52 miles length of gin diameter tubing. If it 
had been omitted 30 tons weight would have 
been saved, but the fuel consumption at full 
load would have been 30 per cent greater and 
even more at part load. 

Regenerative heat exchangers of several 
types have since been designed, but except 
for stating that they may give a thermal ratio 
of about 95 per cent in association with a 
leakage of about 3 per cent, it is not proposed 
to enlarge on this at this time. Control of 
leakage is really the crux of such schemes. 
It is, however, fortunate that in the Pametrada 
design the mean temperature of the regenerator 
surfaces is approximately midway between the 
air inlet temperature and the exhaust gas outlet 
temperature, so that materials for the regene- 
rator portions and the seals have not got very 
difficult conditions due to high temperature to 
meet. 

Piping.—Piping conveying hot gas has to 
be carefully considered, and some of the means 
adopted have already been indicated. Many 
use bellow joints with restraining bolts to carry 
the main gas pressure load. In the Pametrada 
design the separate gas pipes to top and bottom 
of the turbine casings enable torsional flexibility 
to be introduced at the flanges. A sketch, 
Fig. 11, is added to illustrate the principle. 

Control Gear.—The control gear is of the 
oil-operated type, the fuel pressure in the 
sprayer system being used to operate the 
sprayers as well as supplying the oil. The lever 
which actuates this system opens the sprayer 
valves, automatically brings in the igniter on 
starting, and then controls the sprayer output 
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methods of doing this. It is feasible but not 
practical to adopt the well-known method used 
in steam turbine machinery of having an astern 
turbine, which in the case of a gas turbine, as 
there is no vacuum available corresponding to 
that in a steam plant would have to be 
declutched when running ahead or special air 
ejectors be fitted. Even with a method of 
declutching the astern turbine from the ahead 
running mechinery by means of hydraulic 
couplings there is still the difficulty of keeping 
large control valves gastight at a temperature 
of about 650 deg. Cent. (1200 deg. Fah) or more, 

Another means of achieving this end advanced 
by many interests is the use of a reversible 
propeller. While at first glance it appears to 
be a simple solution it has considerable dis. 
advantages. If the gear inside the boss should 
be damaged a docking job would be required. 
The large diameter of the boss to accommodate 
the blade-operating gear also reduces efficiency 
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FIG. 11—TORSIONAL EXPANSION JOINT 


and if for a single-screw ship the pitch of the 
blades is designed to have different values at 
various radii an efficient propeller will only 
be provided at a fixed pitch setting. In addition, 
during starting the propeller blades will be 
thrashing the water at the very time when 
wires are being released from the ship prepara- 
tory to casting off with the risk of picking them 
up with the propeller. Again, in the neutral 
position the turbine will have to run under 
governor control. 

The solution adopted by Pametrada is to use 
an ahead hydraulic coupling with an astern 
or reversing torque converter both fixed to a 
shaft driven by the uni-directional output 
turbine. The arrangement is shown in Fig. 9. 
The ahead coupling has special features of 
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by controlling the spill. In addition, in revers- 
ing, the control of the lubricating oil supply 
to the ahead and astern hydraulic couplings 
is interlocked with the reply handle on the 
engine-room telegraph. 

Means of Mancewvring.—One of the critical 
points in a marine design is the provision of the 
ability to manceuvre. There are several 























FIG. 10—GEARING PLAN, SHOWING INTEGRAL THRUST BLOCK 


jets which control the quantity of oil required 
for cooling in such a way as to assist the rotation 
of the coupling, and the torque converters for 
astern running have already been designed and 
built in two distinct forms : 

(1) An arrangement in which the rotating 
driving and driven elements are smaller in dia- 
meter, but otherwise similar to the two portions 
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of the ahead coupling, moved apart axially in 
order to accommodate a fixed diaphragm carry- 
ing symmetrical blading which reverses the 
direction of flow between the driving element 
and the driven one. 

(2) A second type in which an overhung 
punp driven by the quill shaft coupled to the 
turbine discharges oil through diffusers, the 
oil being then carried in a channel through 
turbine nozzles and arranged to discharge 
through a turbine on the opposite side of the 
volute from the pump, the turbine passing 
the oil into a return channel leading it back 
to the pump. 

These fluid couplings have the same power 
transmission characteristics as the propeller 
driving the ship, and they form properly 
matched components for a marine unit. The 
hydraulic couplings should in all cases be fitted 
to the high-speed shaft in order to keep the 
diameters required to transmit the torque to a 
minimum. The arrangement drawing, Fig. 9, 
shows the size of couplings required for this 
particular gas turbine and the method of mount- 
ing them in relation to the turbine output shaft 
and primary pinion. 

Since these couplings were designed in 1946, 
considerable improvements have been made, 
and it is probable that the second type of torque 
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A_L.P. Compressor G 
B_ Intercooler H 
C H.P. Compressor J 
D H.P. Combustion Chamber K 
E H.P. Turbine L 
F L.P. Combustion Chamber M 
Fic. 12—AFT END INSTALLATION OF 3500 S.H.P. GAS TURBINE 


converter used for astern running will in due 
course be developed to give an appreciably 
higher efficiency than at present. The ahead 
coupling is designed for 1-7 per cent slip with 
an efficiency of about 98 per cent and the astern 
coupling for an efficiency of 70 per cent. This 
astern power is considerably more than adequate 
for all manceuvring purposes of slow-speed ships 
and is excessive for high-speed ships except 
possibly in cross-Channel steamers where a 
great deal of manoeuvring in relation to running 
time is required. It should be remembered 
that under increased slip greater torque can 
be transmitted at low propeller revolutions per 
minute than with direct drive, which assists 
manceuvring greatly and makes couplings of 
this type specially suitable. 

Speed Reduction.—A second marine problem 
is speed reduction between output gas turbine 
and the propeller shaft. There are two main 
methods at present. Electric speed reduction 
is well tried using a.c. for powers above, say, 
2000 s.h.p. If a two-pole alternator is coupled 
to the output turbine shaft and a multi-pole 
motor drives the propeller, then if thirty-six 
poles are, fitted to the motor a speed reduction 
of 18:1 is obtained when the output turbine 
and the motor run together at synchronous 
speed. . The motor acts as an induction machine 
until synchronous speed is achieved during all 
mancuvres. The overall efficiency of this 
transmission system is, however, about 92 per 
cent. The best speed-reduction method is the 
use of helical gears in the method conceived 
and developed by Sir Charles, Parsons. His 
work on helical reduction gearing was described 
in the Parsons Memorial Lecture by Dr. Dorey. 
This system has the advantages of lightness, 
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cheapness, simplicity and high efficiency when 
contrasted with any alternative method. Large 
gear ratios are readily obtained, the figure being 
35-3 to 1 in the present instance. It is also very 
reliable, and great efforts have been made 
recently to improve the accuracy of the produc- 
tion of such gears, leading to a reduction in 
extraneous gear loads produced by cumulative 
errors, tooth contact errors, &c. 

It will be noted that the double-reduction 
gear shown in Fig. 10 is of the articulated type, 
in which the primary gear train is isolated from 
the secondary gear train by means of a torque 
shaft. In this way the inertias are kept distinct 
in the two trains as the torque shaft can easily 
accommodate three times the maximum accu- 
mulated error in either of the trains. ‘The 
primary wheels are made of steel castings. 
The gear wheel rims are of 0-4 per cent carbon 
steel and the pinions of 34 per cent nickel 
oil-quenched steél. The same materials are 
used for the second reduction gear, in which the 
wheel rims are mounted on a cast iron spider. 
Welding can be used for the fabrication of 
both primary and secondary wheels, but in 
merchant ship work cast iron has the advantage 
of damping noise and being the same price as 
a fabricated wheel even including the cost of a 
pattern for one single installation. In naval 
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The second lay-out, Fig. 13, shows a high- 
power installation of about 18,000 s.h.p., in 
which a heat exchanger and reheat have been 
dispensed with and higher compression ratios 
employed. The special feature is the employ- 
ment of a centrifugal compressor driven by an 
l.p. turbine to give a pressure of about 2 atmo- 
spheres at inlet to the main compressor. In 
this way the whole of the machinery in the 
engine-room begins and ends with a pressure of 
2 atmospheres, cutting down the size of all 
components and pointing the way further to 
reduce the size of the main machinery. The 
weight of this installation is 275 tons against 
430 tons for steam turbine machinery of 
the same power. The supercharger is cut 
out on starting and a speed variation of 100-85 
per cent on the compressors and h.p. turbine 
covers all the requirements of the output 
turbine between full and zero load. The use of 
only one combustion chamber per shaft simplifies 
control and manceuvring. The consumption 
is lower than that for the corresponding steam 
set and stand-by losses will be considerably 
less. In this case only single-reduction gearing 
is required as the main shaft revolutions are 
385 per minute. 

These two arrangements serve to illustrate 
what flexibility there can be in providing gas 
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work the required resistance to shock, of course, 
rules out the use of cast iron in this and any 
other important part. It should be noted that 
the thrust block is integral with the gear case. 
While it may be claimed that the interleaved 
gear would have had less axial length, the com- 
bined length of gear case and thrust block 
would have been greater than shown. The 
gear case is entirely fabricated by welding, steel! 
castings being used for the bearing housings. 


MAcHINERY ARRANGEMENT 


Two examples of lay-out are shown which 
represent contrasting types of gas turbines for 
propulsion of ships with greatly varying duties. 
The first is shown in Fig. 12, and represents a 
low-power installation developing 3500 s.h.p. 
at 85 r.p.m., installed in the aft end of a ship 
of the tanker type in which efficiency and ability 
to give unfaltering service for long periods are 
essential, this being one of the hardest worked 
types of ships in service. It is, in fact, 
a lay-out suitable for the gas turbine set 
described in detail in this paper. There is 
ample room in the engine-room for the few 


auxiliaries required and the gas turbine does 


not encroach on the s required for a boiler- 
room to provide steam for heating and cleaning 
tanks at sea and to operate the cargo pumps 
in port. 

The gas turbine unit complete weighs 160 
tons, of which the air heater alone weighs 
about 30 tons. The total machinery weight 
“steam up,” including funnel, ladders and 
gratings, spare gear, &c., is 510 tons, which is 
about 140 tons lighter than a direct-coupled 
diesel engine developing the same power at the 
higher revolutions of 120 per minute, 
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FiG. 13—INSTALLATION OF 
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turbine machinery to meet the particular 
requirements in widely varying types of ships 
and how misleading generalisations about the 
most suitable cycle or particular weights, con- 
sumptions, &c., may be unless the requirements 
for the vessels are also stated. 

The question of starting can reasonably be 
dealt with in this section of the paper as it 
vitally affects the type of auxiliaries which 
have to be provided. In the first lay-out 
starting is by means of a turbine clutched in to 
the compressor h.p. turbine line. This can 
be operated from a compressed air bottle, or 
by steam if boilers are provided for other 
purposes. 

In the case of the high-powered vessel diesel- 
driven generators are required and starting is 
consequently by electric motors which can 
become electricity generators when the vessel 
is under weigh. One diesel generator can give 
the required power to start either set. Only 
the turbine driving the compressor requires to 
be started up and can run steadily during 
manceuvring through a comparatively small 
speed range while the output turbine varies 
continuously as required including long stop 
periods. 


AUXILIARIES 


The propulsion auxiliaries required for both 
installations described in this section of the 
paper are quite simple : 

(1) A circulating water pump to provide sea- 
water cooling for intercooler(s) and lubricating 
oil coolers. 

(2) A duplicate set of low-pressure fuel-oil 
pumps and filters which can also act as fuel- 
transfer pumps. (This set provides a small 
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positive pressure at the suction of the pressure 
fuel-oil pumps.) 

(3) Fuel-oil pressure pumps, in duplicate, to 
supply oil to the sprayers in the combustion 
chambers at pressures normally up to 500 Ib 
per square inch. This pressure may be greatly 
exceeded for high-output sprayers fitted to the 
combustion chambers of gas turbine sets having 
outputs in excess of 10,000 s.h.p. per shaft. 

The gas turbine will probably start up on 
diesel fuel and switch over to heavy fuel when 
the telegraph signals full-away. ‘The oil-fuel 
heater can then be arranged in a portion of the 
exhaust duct with thermostatically controlled 
shutters admitting exhaust gas as required for 
heating the fuel. If air starting is required, a 
tank and compressor should be added to this 
list of auxiliaries. 

It had been expected when this paper was 
first undertaken that actual operating results 
on the test bed would be available. Unfor- 
tunately, due to several reasons, one of which 
was difficulty in production of blading, the 
completion of the turbines and compressors 
has been delayed and the unit is only now 
assembling at Pametrada research station. 
It will not be installed in a vessel until it has 
been thoroughly tested and proved equal to 
the exacting requirements of marine service. 


FUTURE DEVELOPMENTS 


Provided that gas turbine machinery is not 
used at sea before such testing, it should have 
a bright future. The main factor in the search 
for increased efficiency is the possibility of rais- 
ing the inlet temperature. To this end water 
cooling provides the most hopeful means. 
Improved materials at high cost and such 
expedients as air cooling may assist temperature 
rises of gradual amount. Water cooling, when 
it can be developed, will, however, enable very 
great increases in temperature to be utilised. 
Where would the diesel engine be to-day without 
water cooling? The original conception of 
Diesel, 1893, was to use an unjacketed cylinder 
and water cooling was not used until 1897. 
Water cooling then allowed high m.i.ps. to 
be developed without requiring too much 
excess air. The same applies to the gas turbine. 
Indeed, the probable necessity for this was 
anticipated in Parsons’ Patent No. 6735 of 
1884, where he refers to water cooling of gas 
turbine blades. If this water cooling can be 
applied the gas turbine promises to be the 
lightest and most efficient machinery for the 
production of power for the propulsion of ships. 

How is water cooling to be achieved? The 
way has been pointed by the preliminary experi- 
ments of Schmidt at Volkenrode using a hollow 
rotor and integral blades cut from a single 
forging. Holes drilled into the metal of the 
blades ensure cooling being effected by the 
pressure difference between the rotor axis and 
the outer diameter of the blades induced by 
centrifugal force and using the equivalent of 
evaporative cooling inside the rotor as the 
pressure will be a minimum at the free surface 
of the water near the axis of the rotor. The 
steam generated can be carried out through a 
gland and in order to use it efficiently in a 
closed water circuit, steam jet refrigerating 
plant to cool the incoming air to the compressors 
should be employed. It will, of course, be 
essential to use only distilled water for blade 
cooling to prevent deposits forming. 

Flash or electric butt welding of blades will 
be the best method of blading as the holes 
for cooling can all be drilled before affixing 
to the rotors in large turbines and the ferritic 
steels mentioned in the metallurgy section of 
this paper will come into their own again. 
Calculations show that the blade and rotor 
temperatures should not exceed 450 deg. Cent. 
(840 deg. Fah.) with a gas temperature of 
1200 deg. Cent. (2190 deg. Fah.). 

In the casing matters are very different. A 
water-cooled jacket can be arranged for without 
undue difficulty, but blade cooling by using 
five or six separate jets per casing blade for 
about ten rows of blading of 400 to 500 blades 
per row would be far from a practical solution. 
It is here that the investigations into ceramic 
sintered or part ceramic blades with metal 
roots are being conducted to find a solution. 
It would appear that provided the range of 
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thermal shock is not that from full temperature 
to combustion chamber inlet temperature, there 
is considerable hope for a solution. This limited 
range of temperature requires a number of 
combustion chambers per turbine to be fitted, 
mixing the gas after combustion so that the 
extinction of the flame in one burner will not 
rapidly alter the temperature of inlet gas to 
the turbine through the full range possible if 
only one chamber were used. 

As regards the combustion chamber, the 
higher turbine inlet temperature will not in 
itself give rise to any new problems, as it will 
simply involve mixing a smaller quantity of 
dilution air with the combustion gases. 
Difficulty will only arise if the higher turbine 
inlet temperature is accompanied by a corre- 
sponding increase in the temperature of the 
air entering the chamber. In this case the cool- 
ing of a, metal flame tube, which is already 
difficult under present-day conditions, would 
become virtually impossible, and refractory 
linings would then be the only solution. The 
combustion chambers will also require to be 
mounted close to the turbines or integral with 
them to obviate refractory lined pipes with 
their consequent large expansions being fitted. 

Heat exchangers of the regenerative type 
will also be necessary as the turbine exhaust 
temperatures will be higher than can be used 
in tubular heat exchangers, unless tubes of the 
most expensive materials are employed. With 
a large heat drop available for conversion to 
useful work, pressure losses in ducting, com- 
bustion chambers, &c., become relatively 
unimportant, as they become a smaller propor- 
tion of the available energy. 

If such efficiencies can be realised and heavy 
oil can be burned, then the marine gas turbine 
will indeed come into its own. 

It will be seen that even in this glimpse into 
the future Sir Charles Parsons had already 
envisaged it. As is well known, he relied more 
upon experiment than calculations, and this 
is the way the matter must ke solved. Diffi- 
culties to him were merely an incentive to 
greater effort, and it is only in this spirit that 
any approach to the problems of the propulsion 
of ships by gas turbines should be made. 





Mechanical and Electrical 
Engineering Organisation 
on British Railways 


A STANDARD organisation for mechanical 
and electrical engineering has been decided 
upon by the Railway Executive, both depart- 
mentally at the Executive headquarters itself, 
and throughout the Regions of British Rail- 
ways. Under Mr. R. A. Riddles, the member 
of the Executive for mechanical and electrical 
engineering, will be the following line of 
officers, one for each of the activities he con- 
trols: Chief electrical engineer, chief officer 
(locomotive construction and maintenance), 
chief officer (carriage and wagon construction 
and maintenance), executive officer (design), 
executive officer (road motor engineering), 
and an executive officer (administrative and 
special duties). 

A severance has been carried out at this 
level between locomotives and carriage and 
wagons, and this severance is to take place in 
the Regions also. 

Each Region will have a mechanical and 
electrical engineer and a carriage and wagon 
engineer. In the Regions there will be no split 
between mechanical and electrical engineering, 
one officer being responsible for both activities. 
This is consistent with the trend on railways, 
where, apart from the traction angle, many 
Operations are carried out by mechanical and 
electrical power or by a mixture of both forms 
of energy. 

Under the member for mechanical and elec- 
trical engineering at the Railway Executive 
activities will be supervised and co-ordinated 
between the Regions by the chief electrical 
engineer, the chief officer for locomotive 
construction and maintenance, and the chief 
officer for carriage and wagon construction 
and maintenance. 

The chief electrical engineer, in addition to 
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electric traction and power generation, wil] 
also have a joint responsibility with the chief 
officer for locomotive construction and main. 
tenance, for diesel or gas turbine locomotives 
with electrical transmission, although the 
general form of such locomotives will be a joint 
responsibility of the chief electrical engineer 
with the executive officer (design). Diesel 
or gas turbine locomotives having ‘mechanical 
transmission, however, will be the responsibility 
of the chief officer (locomotive construction 
and maintenance.) 

It will no longer be left to mechanical, 
electrical, or carriage and wagon engineers in 
the regions to develop their particular theories 
and practices. In order that the best of cach 
shall continue aided by the new ideas of all, 
and so that the more efficient methods and 
practices shall be incorporated into the loco. 
motives and rolling stock to be built in future, 
a co-ordinating officer has been appointed, 
known as executive officer (design). 

The chief officer (locomotives) will have ful] 
responsibility for all outdoor machinery, speci- 
fying in conjunction with the executive officer 
(design) the form and arrangement of the 
machines, except that the chief electrical 
engineer will, in conjunction with the chief 
officer (locomotives), specify the electrical 
equipment. 

In the Regions, the mechanical and electrical 
engineer will take care of maintenance. 

In connection with road motor engineering 
an executive officer will have his counterpart 
in each Region, and these road motor engineers 
will be directly responsible to the chief regional 
officers. 

At the Railway Executive an executive 
officer (administrative and special duties) 
will deal with all railway matters of a non- 
technical character, staff matters, special 
enquiries and investigations, and the internal 
aliministration of the department. 





Conference on Aluminium 
Wire Manufacture 


WE have just received from the staff school 
of Frederick Smith and Co., Wire Manufac- 
turers, Ltd., Caledonia Works, Halifax, copies 
of the lectures and discussions of a conference 
on aluminium wire manufacture, which was held 
in July last. 

This conference was called to review the 
essential requirements and principles of alumi- 
nium wire manufacture and was attended by 
representatives of a number of wire manufac- 
turers and wire-drawing machinery makers. 

In his introductory remarks to the conference, 
Mr. Peter Smith, the chairman, said that the 
use of aluminium and aluminium alloy wires 
in substitution for the traditional iron-cum- 
mild-steel had been stimulated by the pro- 
longed shortage of mild steel rods for wire- 
drawing. Many wire makers, netting manufac- 
turers, cable makers, barbed wire producers 
and other tentative users of aluminium alloy 
wires were of the opinion that a return to 
adequate mild steel supplies will end the period 
of interest in aluminium. 

If, however, certain difficulties were largely 
eliminated, he considered that the inherent 
advantages of aluminium’s weight for length 
ratio, its high resistance to corrosion without 
the use of coating processes, and the decorative 
and other possibilities of colour anodising might 
well establish this type of wire in its own right 
in extensive replacement of mild steel. 

The following papers were read and dis- 
cussed at the conference :—‘ Alloys Appro- 
priate to Wire Manufacture” and ‘“ Heat 
Treatments,”’ by Mr. D. C. G. Lees, metallurgist 
to the Aluminium Development Association ; 
“Welding for Wire-drawing,” by Mr. J. 
Hutchinson, development engineer to Sciaky 
Electric Welding Machines, Ltd.; ‘“‘ Wire- 
drawing Machines ” and ‘‘ Wire-drawing Dies,” 
by Mr. N. Davidson, technical director to 
Sir James Farmer Norton and Co., Ltd.; and 
“Lubrication in Aluminium Wire-drawing,” 
by Mr. A. L. H. Perry, technical assistant to the 
Shell Petroleum Company, Ltd. 
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The Steel Bill* 


TuE proposal to nationalise a number of 
firms, partly inside and partly outside the iron 
and steel industry, raises a number of impor- 
tant questions which urgently require an answer. 
The first of these relates to the co-ordinating 
functions at present exercised by the Iron and 
Steel Federation and its provision of common 
services for all firms in the industry. These 
services, are of many different kinds; they 
are concerned with such diverse matters 
as the formation of development plans, the 
supply of iron ore, scrap and other raw 
materials, the undertaking of centralised 
research work, the collection of statistics 
and cost data on a common basis, negotia- 
tions with the National Coal Board and 
with British Railways on behalf of the 
firms a8 @ whole, arrangements for recruitment 
and training and so forth. 

In the Second Reading Debate, the Minister 
of Supply acknowledged the need for such 
common services. He said that one of the 
tasks of the Iron and Steel Corporation in the 
early days of its life would be to decide ‘‘ what 
other common services it can render to the 
industry, including . . . no doubt some of the 
services now rendered directly or indirectly 
by the staff of the Tron and Steel Federation.” 
In another passage he defended the ‘“ datum 
line” of 20,000 tons chosen to qualify a firm 
for inclusion in the Third Schedule on the 
grounds that : “* To have chosen a larger figure 
would have meant breaking up the machinery 
which co-ordinates the activities of these firms 
within the Federation and that, I am sure, 
would have been a mistake.” 

The position of the Government Corporation 
vis-d-vis the industry would, of course, be 
fundamentally different from that occupied 
by the Federation. The Corporation over the 
whole field of the iron and steel industry would 
be a powerful commercial competitor with 
private firms. 

How in such circumstances the Corporation 
could possibly claim to be a suitable body for 
providing common services for itself and for 
the private companies which are its own com- 
petitors it is impossible to see. So far from 
offering any hope that the common services 
which the Federation has been able to supply 
quite impartially as between companies can 
be continued, the proposals of the Bill seem 
to cut right across the structure of planning 
and co-ordination which has been so pains- 
takingly built up. 

It may be worth while at this stage to indicate 
some of the wider implications of the Govern- 
ment’s proposals for the organisation of British 
industry as a whole. Industrialists who study 
this Bill are likely to conclude that it strikes 





at the root of the conception of development 
councils, which was thought to be the Govern- 
ment’s own idea of the appropriate form of 
organisation for non-nationalised industries. 
An essential function envisaged for such deve- 
lopment councils is the provision of common 
services covering research, statistics, develop- 
ment, &c., very much on the lines of those 
provided by the Federation. But if the view 
now gains currency that industries whose 
activities are so co-ordinated and_ serviced 
are regarded by the Government as being 
“ripe for nationalisation” this will clearly 
render the development council concept abor- 
tive and will also prejudice other yin of 
organisation on an industrial basis, however 
constructive and valuable their services may be. 
Indeed, the whole theme of the Government 
case on steel, namely, that industrial organisa- 
tion, evene when controlled by a public body 
such as the Iron and Steel Board, is not ‘‘ safe ”’ 
and that control must be combined with owner- 
ship to be satisfactory proves far too much. 
It certainly cuts at the very basis of broad 
industrial planning by the Government and 
destroys any confidence there may have been 
that there can be a satisfactory basis of co- 
operation between Government and Industry. 
PuBLIc SUPERVISION 

On the still wider question of Government 

supervision, the interest of the Government in 


*Abstract from the Monthly Statistical Bulletin of 
the British Iron and Steel Federation. 
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the industry has hitherto been that of an inde- 
pendent arbiter, holding the ring and exercising 
general powers of supervision in the national 
interest. Through the Iron and Steel Board 
it has controlled prices wherever it has con- 
sidered this appropriate, regulated develop- 
ment work and generally supervised some 2000 
separate firms in respect of the whole of their 
activities which fall within the iron and steel 
industry. Under the terms of the Bill the 
Government would abandon this detached 
position, and, by taking possession of a num- 
ber of concerns, enter into direct competition 
with the remainder. 

This change would have particularly serious 
effect as regards prices. As was explained in 
an article in the June issue of this Bulletin, 
the prices of iron and steel products are at 
present fixed by the Government, on the advice 
of the Iron and Steel Board and after detailed 
examination of cost date by independent accoun- 
tants. In this way it has been possible to 
ensure that the whole schedule of steel prices 
was impartially determined. In the Bill as 
drafted, however, the prices of the scheduled 
products will be fixed by the Corporation, 
which is under no statutory obligation to 
publish price lists or to consult any indepen- 
dent authority before deciding at what rates the 
various products shall be sold. It is true that 
the Bill lays upon the Corporation the duty 
of ensuring that its iron ore, pig iron, crude 
steel and rolled products shall be ava lable 
in such quantities, types, qualifies and sizes, 
and at such prices ‘as may seem to it best 
calculated to further the public interest in all 
respects.”” But the Corporation, which itself 
is the only substantial producer of these pro- 
ducts, is apparently to be the sole arbiter of 
the national interest, subject only to the 
representations of a committee or committees 
with somewhat indeterminate powers to protect 
the interests of consumers. 

It is strange that the Government which 
has exercised so close a control over prices in 
recent years, should propose in this Bill to 
delegate such far-reaching powers to the 
monopoly producing Corporation. At present 
the independent concerns in the finishing sec- 
tions of the industry—e.g., producing forgings, 
wire or nuts and bolts are fully protected by 
the action of the independent Iron and Steel 
Board, which determines prices at each level 
of production, i.e., semi-finished steel, hot- 
rolled bars and so on up to the finished tube, 
forging, &c. It is true that, in the course of 
the debate, the Minister of Supply gave cer- 
tain assurances that no unfair advantages would 
be available to the publicly-owned companies. 
But the independent producers of iron castings 
or finished steel cannot ignore the Minister’s 
direct interest in the profitability of the State- 
owned firms. 

The need for some impartial price-fixing 
authority would appear to be the more urgent 
in view of the abundant possibilities of dis- 
crimination also open to the Corporation in 
the ‘industries beyond the bounds of the iron 
and steel industry. By way of example, it 
may be pointed out that the Corporation will 
be responsible for approximately 30 per cent 
of the output of the constructional engineering 
and an even higher proportion of the bridge- 
building industry of the country. In this 
industry, Corporation companies will be tender- 
ing for contracts in direct competition with 
private contractors, who will have to obtain 
their steel from the Corporation at prices fixed 
by the latter. 

It must be recalled in this connection that 
the Bill, as it passed the Second Reading, 
lays upon the Corporation no obligation to 
ensure that the individual companies—still 
less particular branches of those companies— 
shall not operate at a loss. It merely requires 
the Corporation so to discharge its functions 
that ‘‘ the combined revenues of the Corpora- 
tion and all the publicly-owned companies 
taken together are not less than sufficient to 
meet their combined outgoings properly charge- 
able to revenue account, taking one year with 
another.’’ In other words, there is nothing in 
the Bill to prevent the Corporation from under- 
cutting its privately-owned competitors in 
wire, forgings and constructional engineering, 
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or in many other products, making a loss on 
these sections of its business and recouping 
itself by exploiting its monopoly of crude steel 
production. 

Nor would its monopoly of crude steel pro- 
duction be the only unfair advantage possessed 
by the Steel Corporation in competition with 
private enterprise. It would also have other 
advantages, two of which may be mentioned. 
Owing to the Government’s decision to take 
over the 107 companies on the basis of the 
Stock Exchange valuation of their shares— 
a decision which has been widely stigmatised 
as unfair—the Corporation will, if the Bill 
goes through unamended, acquire the industry’s 
existing assets at a price well below their 
real value. This in itself will mean that the 
Corporation will bear a lighter burden of inter- 
est charges than its competitors; but that 
burden will be made lighter still by reason of the 
fact that the Corporation will be in a position 
to raise fresh capital with Treasury backing 
and therefore on easier terms than those avail- 
able to less privileged borrowers. 

This point was touched upon by the Lord 
President in winding up the Second Reading 
Debatet ; ‘‘ Moreover, in the raising of capital 
—and the industry must raise very large sums 
of capital—it cannot raise capital as well as 
it can be raised under State guarantee, either 
in speed or in amount or in the rate of interest 
which has to be paid.”” Presumably, therefore, 
State guaranteed loans would be available to 
finance the development of the nationalised 
concerns, in the multitude of trades and indus- 
tries in which they are at present engaged or 
could engage in the future. Needless to say, 
however, it is only by shifting the ultimate 
risk of any loss on to the shoulders of the 
taxpayer that the Iron and Steel Corporation 
will be able to raise capital more cheaply 
than its competitors, who have to carry their 
own risks of loss. These competitors will 
not believe that this kind of competition with 
State-owned companies is fair. 





Trunk Roads in Northern 
Ireland 


Tue Roads Bill for Northern Ireland, which 
recently passed its second reading in the Ulster 
Senate, will, it is hoped, be in operation by the 
end of the year, so that arrangements can be 
made by the local authorities to receive its 
full benefits in the next financial year. The Bill 
is intended to achieve three main objects. It 
provides a system of so-called Trunk Roads “‘A’”’ 
for which the Ministry will be directly respons- 
ible. It also confers on the road authorities, 
a@ number of additional powers, which have 
been found necessary, while, lastly, it re-enacts 
a number of existing provisions, so that they 
can be tidied up, and more easily found together 
in the one Act. In introducing the second 
reading of the Bill, Sir Roland Nugent said 
that the idea of trunk roads which had long 
been accepted in Great Britain, was welcomed 
by the local authorities of Northern Ireland. 
The effect of the Bill, he continued, was mainly 
financial, and it would relieve the local authori- 
ties of what had hitherto been their share of 
the cost of these roads, namely, 40 per cent of 
the cost of maintenance and improvement and 
20 per cent of the cost of reconstruction. It 
would also relieve them of their share of the 
cost of maintenance of any new roads which 
the Ministry might construct and retain. The 
Road Fund would be relieved of its share of 
the balance of these expenses, as the cost of 
trunk roads would be charged on monies pro- 
vided by Parliament and not on the Road Fund. 
It was not intended, he said, to make a lot of 
new roads, nor to convert existing main roads 
into motorways. Three comparatively short 
new roads were needed for traffic entering 
Belfast, but owing to difficulties in the supply 
of materials, it might be some years before that 
work could be carried out. Much needed to be 
done to improve the lesser rural roads, and 
improved rates of grant for minor roads had 
already been offered. 


} Hansard, November 17th, col. 490. 








Influence of Composition on 
Temper-Brittleness 


THE question of how the susceptibility to 
temper-brittleness of a steel depends on its 
chemical composition is again raised in a paper 
by. W. Bischof and L. Béttger,! who state that 
comparatively few of the investigations on the 
cause of temper-brittleness in low-alloy «steels 
have dealt systematically with the influence 
of the elements, particularly chromium, man- 
ganese, carbon and phosphorus. The references 
which they give, however, show that, though 
investigators have evidently been in difficulties 
in putting forward a theory of the cause of 
temper-brittleness, there is a large measure of 
agreement as to the effect of individual elements 
on susceptibility. 

It may be well to recall that susceptibility 
to temper-brittleness is defined as S=k,/k,, 
where k, is the notched-bar impact value at 
room temperature of steel, hardened, tempered 
at 600 deg. Cent. or above, and quickly cooled 
from the tempering temperature; and k, is 
the impact value of the same steel, similarly 
treated except that the rate of cooling after 
tempering is very slow. The exact rates 
employed and type of test-piece used by 
different investigators are not always the same, 
but are usually recorded in the relevant descrip - 
tion. A minimum t:mperature of 600 deg. 
Cent. is adopted because the same steels show 
brittleness at room temperature after pro- 
longed heating at 450 deg— 500 deg. Cent. (and 
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Fic. 1—Impact Tests on Low-Carbon Chromium Steels 
Containing 0-017 per cent Phosphorus After Treat- 
ments (1), (2) and (4) 


to a lesser extent up to 550 deg. Cent.), whatever 
the method of cooling adopted. The suscepti- 
bility to long-time embrittlement is often 
expressed as a percentage, c= 100(k,—k,)/k,, 
k, having the same significance as before and 
k, being the impact value at room temperature 
in the embrittled condition after prolonged 
heating. The same formula may be used to 
express susceptibility to embrittlement by 
slow cooling. S may have any value above 1 ; 
o may vary from 0 to 100. The impact values 
measured are those at room temperature. In 
long-time embrittlement the impact value of 
the steel at the actual temperature to which it 
is exposed may be quite satisfactory. It is 
not @ question of hot-brittleness, but of hot- 
embrittlement. 


Previous WORK ON THE EFFECT OF THE 
ELEMENTS 


In carbon steels manganese up to 1 per cent 
has little effect on susceptibility, which, how- 
ever, becomes very pronounced with higher 
manganese contents.* * 4 The increased suscepti- 
bility sets in at about 1 per cent, and steel 
with 1-67 per cent of manganese and 0-009 per 
cent of phosphorus may develop pronounced 
brittleness. In general, recorded results show 
that carbon steels with upwards of 1-5 per cent 
of manganese exhibit a definite tendency to 
temper-brittleness. In the presence of nickel 
the effect of manganese is still more pronounced, 
while an increase in manganese from 0-3 to 
0-6 per cent has a powerful influence in steels 
containing 1-6 per cent of chromium, especially 
if nickel is also present, the susceptibility being 
increased five to eight times by the higher 
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Metallurgical Topics 


ese content.? For the most part only 
steels with up to 1-5 per cent of chromium have 
been studied, but in one instance investigation 
of two series of steels containing about 0-12 
and 0:30 per cent of carbon with up to 4:5 
per cent of chromium, led to the conclusion 
(not since confirmed) that chromium had a 
more powerful embrittling effect in the lower 
carbon series than in the higher.‘ In steels 
containing up to 2-8 per cent of chromium it 
had previously been found® that with constant 
chromium susceptibility increased with carbon 
content (0-22 to 0-55 per cent), and with con- 
stant carbon it increased with increasing 
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Fic, 2—Impact Tests on Low-Carbon Chromium Steels 
Containing 0-07 per cent Phosphorus After Treatments 
(1), (2) and (5) 


chromium content. Moreover, more recent 
work has shown that a steel with 1-1 per cent 
of chromium and 0-03 per cent of carbon was 
free from susceptibility to temper-brittleness, 
while one with the same chromium content and 
0-38 per cent of carbon showed a decided 
susceptibility.* Variation in carbon from 
0-39 to 0-64 per cent was without effect on the 
susceptibility of steel containing 1-2 per cent 
of manganese.” 

There is clearly some conflict of evidence 
about the effect of carbon, but that of phos- 
phorus has been undisputed from the time that 
its influence on the susceptibility of nickel steel 
was first recorded.’ Though without much 
effect on plain carbon steel or on nickel steels 
low in manganese, phosphorus in amounts 
exceeding certain minimum values, depending 
on the alloy content of the steel, has a powerful 
influence in increasing susceptibility.2 H. 
Bennek,*® who paid special attention to the 
influence of phosphorus, attributed its effect 
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Fic. 3—Influence of Carbon and Phosphorus on the Impact 
Value of Steel Containing 2-5 per cent Chromium 
After Treatments (1), (2) and (4) 


to the precipitation of a phosphide, the solu- 
bility of which was influenced by the presence 
of nickel, manganese and chromium, and he 
considered that phosphide precipitation played 
some part in causing temper-brittleness in 
commercial steels. 

E. Maurer, O. H. Wilms and H. Kiessler* 
also made a special study of the effect of phos- 













phorus and of various alloying elements on the 
temper-brittleness and long-time embrittlement 
of steel, using fifty-six different compositions, 
As might be expected they found that greater 
embrittlement could be produced by long-time 
heating at 450 deg. Cent. than by slowly cooling 
from the tempering temperature at the rate of 
cooling they employed, viz., 2 deg. Cent. per 
minute. Nickel, manganese, chromium and 
phosphorus all tended to increase temper. 
brittleness. Unalloyed steels and steels alloyed 
with small quantities of these elements had no 
tendency to temper-brittleness if the carbon 
content was very low; it appeared that the 
phenomenon was dependent on the presence of a 
certain minimum amount of carbon. Incident. 
ally, it may be remarked that these investigators 
confirmed the effect of molybdenum in decreas. 
ing, and even preventing, temper-brittleness 
(adding that columbium had almost as favour. 
able an effect), and they also confirmed the 
various known effects of varying the hardening 
temperature, the rate of cooling through the 
critical range and the time of holding at a 
tempering temperature a little below the Ac, 
point. They were opposed to the idea that 
temper-brittleness was directly due to a pre- 
cipitation of phosphides. 

Some years ago W. Bischof® put forward the 
theory that temper-brittleness could be 
explained on the assumption of the existence 
of two carbides, one rich in chromium or man. 
ganese and the other containing but little of 
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Fic, 4—Limits of Chromium, Carbon and Phosphorus 
Contents Below which Treatment (2) Produced No 
Fall in Impact Value (Manganese About 0-25 per 
cent) 


these elements. On rapid cooling the man- 
ganese-rich or chromium-rich carbide was sup- 
posed to be retained to lower temperatures, at 
which it would break down into the poorer 
carbide, manganese and chromium separating 
out. Embrittlement was thought to occur 
when the rate of decomposition of the carbide 
was greater than the rate of solution of the pre- 
cipitated amounts of manganese or chromium 
in the ground-mass. The effect of other elements 
was held to be due to retardation of the rate of 
solution (increasing susceptibility) or of the 
breakdown of the carbide (reducing suscepti 
bility). After reviewing published information 
Bischof was of the opinion that a more 
systematic investigation of the influence of the 
elements was called for. The results of the 
research which he therefore instituted are 
described in the paper? recently published. 


THE Work oF BiscHor AND BOTTGER 


This paper on “ The Influence of Chromium, 
Manganese, Carbon and Phosphorus on the 
Temper-Brittleness and Heat-Embrittlement 
of Steel,” reports the results obtained in 4 
study of 153 high-frequency furnace casts of 
experimental steels with carbon 0-01 to 0:61, 
silicon 0-04 to 0-50, manganese 0-04 to 3:2, 
phosphorus 0-012 to 0-159, sulphur 0-025 to 
0-043, and chromium 0 to 11:9 per cent, sub- 
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jected to two or more of the following 
treatments :— 

(1) One hour at 950 deg. Cent., quenched in 
oil; half an hour at 650 deg. Cent., quenched 
in oil. 

(2) One hour at 950 deg. Cent., quenched in 
oil; half an hour at 660 deg. Cent., cooled in 
furnace (650 deg. to 300 deg. at 2 deg. per 
minute). 

(3) As (1), with subsequent heating for 100 
hours at 500 deg. Cent. 

(4) As (1), with subsequent heating for 500 
hours at 500 deg. Cent. 

(5) As (1), with subsequent heating for 1000 
hours at 500 deg. Cent. 

A slower rate of cooling was intentionally 
not used so that steels of high susceptibility 
should stand out clearly, while comparison with 












































24 
«* wet 
hake, Clow a 
E 16 Va oat SR es 
4 
“TK ; 
s 12 x 7 A 
s 2 ey 
£ Y- 
+ Mn 0-24% —— Treatment 1 
Mn0-74% ~-~-- Treatment 4 
Re a hee ee Pe ee 





Chromium °/o & 


“THE ENGINEER * 


FiG, 5—ZInfluence of Manganese on the Impact Value of 
Low-Carbon Chromium Steels After Treatments 
(1) and (4) 


the results of long-time treatment would give 
an idea of the rate of embrittlement. From the 
heat-treated bars impact test-pieces were pre- 
pared having the dimensions 10mm by 10mm 
by 55mm with a notch 2mm diameter and 3mm 
deep, and Brinell tests were made on these. 
The recorded results include critical range 
determinations for all the 153 steels. 
Iron-chromium alloys (carbon 0-02, phos- 
phorus 0-017, manganese 0-24 per cent) with 
chromium up to 12 per cent, were little affected 
by slow cooling from the tempering temperature 
or by long heating at 500 deg. Cent (Fig. 1), 
but in the presence of higher phosphorus, 
carbon or manganese the amount of chromium 
exercised a clear influence on the susceptibility 
to temper-brittleness, phosphorus having the 
greatest and carbon the least effect. From a 
certain chromium content (about 1-5 per cent) 
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Fic, 6—Influence of Manganese on the Impact Value of 
0-3 per cent Carbon Chromium Steels After Treat- 
ment8 (1) and (2) 


the impact figure, after an embrittling treat- 
ment, falls to its lowest value at about 3 to 5 
per cent of chromium and then rises again, so 
that with 12 per cent of chromium there is no 
tendency to embrittlement even when the 
phosphorus is 0:15 per cent. An example of 
this behaviour in iron-chromium alloys con- 
taining carbon 0:03, phosphorus 0-07, man- 
ganese 0-34 per cent is shown in Fig. 2.' Both 
fall in impact value and rate of fall were 
dependent on the phosphorus, carbon and 
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manganese contents. The behaviour of a 2:5 

r cent chromium steel is indicated in Fig. 3 
With low phosphorus (0-01 to 0-02 per cent) 
slow cooling had little effect, but prolonged 
heating at 500 deg. Cent. reduced the impact 
value by an increasing amount with increase of 
carbon content until 0-3 per cent was reached. 
With higher phosphorus (0-068 to 0-092 per 
cent) the rate of embrittlement was greater, 
hence slow cooling was more effective ; but its 
effect and also that of prolonged heating in 
lowering the impact figure from its original 
value was again greatest at about 0-3 per cent 
of carbon. For each composition there was 
always a threshold value of chromium content 
below which a chromium steel showed no 
susceptibility to temper-brittleness as measured 
in these experiments. Dependence of these 
threshold values on carbon and phosphorus 
contents is indiéated in Fig. 4. Manganese in 
chromium steels exercised a similar influence to 
that of phosphorus, as indicated in Fig. 6 
{carbon 0-02 to 0-07, phosphorus 0-017 per 
cent), and Fig. 6 (carbon about 0-3, phosphorus 
0-017 per cent). Little effect was observed up 
to 1:5 per cent of chromium and maximum 
‘susceptibility appeared at 4 to 5 per cent of 
chromium. Manganese had a more powerful 
effect than phosphorus in producing a fall of 
impact value in 12 per cent chromium steel 
after an embrittling treatment. 

Chromium-free manganese steels also showed 
a threshold value, manganese above 1 to 1-5 
per cent being required to cause temper- 
brittleness in low-carbon, low-phosphorus steels. 
In manganese steels, as in chromium steels, 
susceptibility to temper-brittleness was increased 
by increasing carbon up to about 0-3 per cent, 
above which the influence of carbon again 
declined. 

This work, which was completed more than 
five years ago, has since been subject to lengthy 
discussion which is published as an addendum 
to the paper. .The authors, in presenting the 
results of their extensive investigation, admit 
that existing theories are either incorrect or at 
least inadequate, but do not at this stage venture 
to enunciate any new ideas on the subject. 
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Iron and Steel Research in Germany 


PuBLICATION of the journal, Archiv fiir das 
Hisenhiittenwesen, which was interrupted in 
February, 1945, has been resumed* under the 
auspices of the Verein Deutscher Eisenhiitten- 
leute and of the Kaiser-Wilhelm Institut fiir 
Eisenforschung since the volume now appearing 
contains reports of many of the researches 
carried out at that Institute, and replaces, 
for the time being, its Mitteilungen. The con- 
tents include papers on analytical problems, 
temper-brittleness, heat-resisting steels, the 
metallurgy of the Basic Bessemer process, the 
preparation of ores, recovery of vanadium from 
slags, powder metallurgy, and hard-metal 
alloys, as well as on more theoretical subjects, 
such as the influence of the elements on the 
polymorphism of iron, the constitution of the 
iron-sulphur-titanium system’ and of the car- 
bides in the austenitic chromium-manganese 
steels, X-ray methods of measurement of 
internal stress and dilatometric studies of the 
decomposition of austenite. The reappearance 
of this journal will be welcomed as it helps to 
fill some of the gaps left in the adequate pre- 
sentation of German wartime and post-war 
research in ferrous metallurgy. 





* Archiv fir das Hisenhittenwesen, Vol. 19, 1948, 
Diisseldorf, Verlag Stahleisen M.B.H., Price 22-50 marks. 
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The Gas Atc: A New Light 
Soutce 


A PAPER, entitled “The Gas Arc: A New 
Light Source,” was given by Mr. J. N. Aldington 
at a meeting of the Tiuminating Engineering 
Society, which took place at the Lighting 
Service Bureau, 2, Savoy Hill, London, W.C.2, 
on Tuesday, December 14th. A summary of 
this paper is given in the following paragraphs. 





The term “ gas arc” has been applied to a 
recently developed range of xenon-filled dis- 
charge tubes operated under conditions which 
cause them to emit radiation of sunlight 
quality. The radiation from the gas arc is 
characterised by an intense continuum extend- 
ing from the ultra-violet through the visible 
region into the infra red. The first announce- 
ment of this development was made in October, 
1947, in a lecture delivered by the author of 
this paper before the Liverpool Centre of the 
Illuminating Engineering Society. 

In considering the general theory of gas dis- 
charges it is necessary to remember that the 
physical conditions which obtain in any dis- 
charge tube may exert a dominating influence 
on the properties of the resultant radiation. 
A well-known example is the radiation from the 
electrically excited mercury atom. At low 
pressures the radiation is largely centred 
around the 2537A region, but at higher 
pressures an increasing proportion of the 
emitted energy occurs in the visible region. 

Existing techniques have so far allowed the 
study of only relative'y few elements over a 
wide range of pressure and current density. 
Perhaps most is known about mercury vapour 
and comparatively little about the rare gases. 
Some observations on the spectrum of argon 
when it was excited in the electrical discharge at 
high current density indicated a remarkable 
improvement in the visible spectrum. The 
possibilities with krypton and xenon appeared 
even more favourable, and it was decided to 
make a large-scale investigation. In essence 
the problem was to determine whether with 
available materials it was possible to excite the 
rare gases to such an extent that a continuous 
background spectrum was obtained; and, 
secondly, to determ’ne whether under such con- 
ditions a practical lamp would result which 
would have a reasonably high efficiency. 

It was found that by confining the arc within 
a restricted space and by arranging for the 
tubular envelope of the lamp to be water 
cooled that a high-current low-voltage are could 
be produced, with a very favourable spectrum. 

The development of the gas arc in its present 
form was only made possible by the use of 
electrode developments, and hermetic sealing 
techniques through quartz, which have been 
mentioned in previous publications. 

A 5-kW gas are lamp may be made with an 
efficiency of 30 lumens per watt and the radia- 
tion has a colour very close to that of sunlight. 
Special types of gas arc have been made with a 
peak brightness of the order of 2x10! stilb, 
whereas the brightness of the normal form is of 
the order of 5 x 10° stilb. 

The volt/ampere characteristic of the gas arc 
shows interesting changes as the current through 
the are is increased. At low current densities 
the are voltage decreases with increased 
current, but with further increase in the current 
an inflection. occurs in the characteristic, after 
which furthor increases in current result in a 
steady increase in the arc voltage. The point 
at which reversal of the characteristic occurs is 
conditioned both by the lamp design and by 
the nature of the gas filling. 

The gas arc lamp is suitable for operation 
from both a.c. and d.c. circuits and a normal 
5-kW lamp operates with a lamp voltage of the 
order of 70V. Suitable circuit arrangements 
have been worked out for the operation of the 
lamp and for giving a momentary high voltage 
to procure ignition. The necessary water 
cooling equipment can be produced as-a com- 
plete unit, which can be made silent in operation. 

It would appear that the gas arc has possi- 
bilities for photographic, film and _ television 
studio illumination as well as for a number of 
special applications. 
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POLITICS, TRADE UNIONS & WORK : 
In resp to requests, this article from our 
issue of December 24th, is to be reprinted as a 
pamphiet. Firms or individuals wishing to 
receive copies should inform us immediately 
how many they require. 
The price will be 7s. 6d. per 100 copies. 


THE PURSUIT OF A NOTION 

YEARS ago, “ notion”’ in America meant 
a minor invention, a gadget of sorts, some- 
thing for doing something in the home, 
the field, or the workshop. Some such 
“notions ’’ have no doubt made their mark 
in the world; most of them began their 
careers in the entertainment of the inventors 
and ended them in the Patent Office. To be 
a patentee in those days in the United States 
was a mark of distinction; it gave one a 
social status, and was popularly supposed 
to lead on to fortune. We do not know 
if the Bankruptcy Office was opposite the 
Patent Office in Washington, as it was in 
London, but we do know that the pursuit 
of a notion, if carried too far, was all too often 
but a short cut to financial embarrassment. 
Wiser were they who took the entertain- 
ment value of the chase and left it at that. 

It is of that entertainment value that 
we sing to-day. Nearly all amateur-work- 
shoppers, if one may judge from their press 
and their exhibitions, are content to be 
model makers. They take a prototype 
and copy it in miniature. Great is their 
pleasure and high their skill. But they 
miss something that the genuine pursuer 
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of a “notion” enjoys. To them the joy 
of creation is denied. At best they are 
stepfathers. But he who gets a notion into 
his heed and then sets about developing it 
in his own home workshop—to him is given 
the exultation of genuine creation combined 
and compounded with the unalloyed pleasure 
of minor craftsmanship. If he be an engi- 
neer he will find himself, to his intense 
enjoyment, faced by all the problems of a 
real shop, save one. There are no labour 
problems. Most of the work is overtime 
and in moments of high exaltation—just 
when the wheels are beginning to go round 
—days are too short and nights too long. 
He suffers the same torments that the 
‘real ’’ manager suffers from lack of equip- 
ment, but the torments are blended with 
pleasure, for the making-do, the ‘‘ knocking- 
up” of something that will serve its turn 
is one of the joys of the pursuit of notions. 
To improvise has all the interest in the one- 
man-for-himself workshop that it has in a 
works, without the economic anxiety. Then, 
again, the man who is making and inventing 
has his mathematical problems and _ his 
problems of physical science, just as his big 
brother has. Scale does not affect such 
things. The inventing and making of a 
novel timepiece will demand qualities of 
the same order as the building of a liner. 
Who shall say that Mudge or Harrison 
spent less brainwork on their marine chrono- 
meters than Parsons on his marine steam 
turbines ? But we are not writing an apologia 
for the pursuer of notions. It is with the 
pleasures of the chase that we are concerned. 
How endless and how profitable they are ! 
Let one but begin to develop a “ notion,” 
and what a train of problems does he set in 
motion! The philosophy of invention opens 
before him. To him is demonstrated in, 
so to speak, corpore vili, the living fact that 
no mechanical invention is perfect from the 
start; the human mind is incapable of 
foreseeing everything. He does something, 
and by the mere act of doing sees a better 
way. Stage by stage the original notion is, 
like Bottom, “ translated,’’ and often and 
often when the better way appears it seems 
that an ass’s head has, indeed, been on the 
pursuer’s shoulders. He begins again. 
His workshop has a scrap heap of steps in 
invention. It is said that any great innova- 
tion takes twenty years to reach—temporary 
—perfection. In the pursuit of a notion 
one soon learns why! And one can only 
find out by doing. Over much thinking 
will take no one anywhere. One must make 
and try ; the file is often a more illuminating 
drawing instrument than setsquare and com- 
passes. That is why so many great firms 
have “development” laboratories. They 
know that they must make if they want 
to find out. Thought there must be; 
blind trial and error is madness. But till 
the thought has been given substance its 
real value is unknown. 

Can anyone have any reasonable doubt 
that James Watt, an old man in his garret 
at Heathfield, with a Dutch oven to cook 
his own food, chasing his notion of a sculp- 
ture copying machine as “a mental and 
bodily exercise,” was happier than James 
Watt “argybargying” with contractors or 
fighting infringers ? In the end the machine 
did not come to much in his hands—he 
would not patent it—but he had known 
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the joy and exultation of pursuit. Some. 
times a notion does develop under the 
pursuer’s own hands into something of real 
value to the world. But just as a great 
poet or a great painter must be less moved 
by the thought of gain or fame than by the 
transcendent delight of achievement, so 
may the pursuer of a notion care less about 
its usefulness than about its recreational 
value, a value that exceeds that of most 
recreations because it combines intellectual 
exertion with the exercise of manual skill. 


ENGINEERING EXHIBITIONS 


TRADITIONALLY, at the turn of a year, 
the opportunity is taken to review the 
immediate past, and in our next issue, the 
first of 1949, we shall, acting upon those 
traditional lines, review the work of 
engineers in 1948. But the year’s end is 
also very much a time for looking forward 
and for taking New Year’s resolutions 
about the future. For the executives of 
most engineering establishments considera. 
tion of next year’s work will certainly 
be coloured by thoughts of production prob- 
lems. But, as world competition is becoming 
keener, it must also involve thought about 
the sales of the goods produced, and about 
methods of establishing firm markets here 
and abroad for 1949 and future years. 
One matter therefore that may well be 
considered, is that of participation in the 
numerous trade exhibitions which are being 
organised in the New Year. 

Elsewhere in this issue we print a list 
giving particulars of some of the exhibitions 
which have been arranged to take place in 
1949. The list is not complete, because the 
dates of certain deservedly well-known 
shows have not yet been fixed. But it is 
sufficient to indicate that there is a tendency 
for the number of exhibitions designed for 
the display of engineering products to grow 
year by year. There is no doubt that 
the organisers of such exhibitions perform 
their tasks creditably, and, despite current 
limitations and_ restrictions, endeavour 
to provide as good a means as possible 
for displaying to home and _ overseas 
visitors examples of British scientific 
and industrial skili. But the success and 
usefulness of any exhibition are for the 
most part dependent upon the support 
that firms which manufacture and market 
the goods are prepared to give to it. 
Their responsibility in deciding whether or 
not to participate, more particularly in these 
post-war years, is no light one. Despite an 
active demand for tpeir products and the 
knowledge that delivery of any orders 
received cannot be made for many months 
and sometimes years ahead, they must be 
ready if they decide to take space 
to take a great deal of trouble to prepare 
and send to exhibitions not only examples 
of established designs, but also, sometimes, 
prototypes of new machines, which empha- 
sise the progressive qualities of British goods. 
This activity inevitably means, at the least, 
that members of their technical staffs 
must spend several weeks in the course of 
a@ year in assembling and demonstrating 
the machines and apparatus exhibited, 
when frequently they cannot well be spared 
for such work. It may also involve some 
disruption of production schedules to ensure 
that the plant to be shown, which has often 
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been built to some customer’s order, is 
completed in time for the Exhibition con- 
cerned. Any increase, therefore, in the 
number of exhibitions necessarily means 
more work for those firms that feel it 
desirable to take part. Thus, questions 
may be very properly put as to the real 
value of any particular exhibition. For 
the advantages and disadvantages of taking 
part are often nicely balanced and it is not 
easy to make a decision. Certainly a really 
well-organised and comprehensive display 
serves many useful purposes. Quite apart 
from the opportunity it gives to book orders, 
it provides under one roof an excellent 
“shop window” for the manufactures of 
numerous different establishments and thus 
fosters a spirit of healthy competition by 
permitting the products of one firm to be 
compared with those of another; it gives 
manufacturers and prospective purchasers 
opportunity to become better acquainted 
and informed as to each other’s problems, 
and it also offers to a wide range of people 
an excellent means of studying those tech- 
nical developments which are continually 
taking place in the industry represented 
by the exhibition. To the engineering indus- 
try, all those functions are of significance, 
but they are adequately fulfilled only when 
an exhibition is really representative within 
the field it is supposed to cover. 

Some of the exhibitions planned for next 
year are of a distinctly specialist nature, 
such as the Underground Mining Machinery 
Exhibition and the British Textile Machinery 
Exhibition. But if adequately supported 
by the industries they are intended to 
serve, they should nevertheless prove very 
useful and fully representative in their 
respective fields. Other exhibitions, such 
as the heavy section of the British Industries 
Fair and the Engineering and Marine Exhi- 
bition, give scope for the presentation of a 
wider selection of British engineering manu- 
factures. Those responsible for the organi- 
sation of both the latter exhibitions take 
particular care to extend invitations to 
large numbers of overseas visitors, who are 
likely to appreciate the opportunity of 
seeing and appraising as many of the pro- 
ducts of British engineers as possible. But 
though it is certainly very difficult to 
point to any one exhibition more than 
another as redundant, we cannot help doubt- 
ing the value of holding so many of them. 
For buyers, technicians, and technical repre- 
sentatives at home cannot afford to spend 
more than a limited proportion of their time 
visiting such shows ; nor can overseas repre- 
sentatives be constantly visiting this country. 
It is certainly desirable that a sufficient 
number of exhibitions should be held here 
adequately to place the products of British 
engineering firms before the British technical 
public and the buyers of the world. But, 
surely, “‘ enough is as good as a feast.”’ 
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InstiTUTION oF ELECTRICAL ENGINEERS’ BENE- 
VOLENT Funp.—An appeal is being made by Mr. 
T. G. N. Haldane, President of the I.E.E., for con- 
tributions to the Benevolent Fund of the Institution. 
This appeal, which is particularly eddressed to all 
members of the Institution, emphasises the growing 
need for increased financial assistance to allow the 
Fund to continue fulfilling its purpose. It is 
pointed out that, although the work of building up 
the Homes Fund is continuing, the total of con- 
tributions received is still far short of the target of 
£50, ‘ 
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Plasticity as a Factor in the Design of Dense 

Bituminous Road Carpets. By L. W. 

Nijboer. Cleaver-Hume Press, Ltd., 42a, 

South Audley Street, W.1. Price 28s. 
DENSE, impervious asphalt is a _ well- 
established material, widely used as a road- 
surfacing for a large range of traffic and 
climatic conditions. It has attained a high 
position in the road-engineering world 
as a result almost entirely of experience 
and trial-and-error methods. Fundamental 
study of its properties is of relatively recent 
inception. Although the mechanical pro- 
perties of the compacted road mixture are 
only one aspect to be considered in designing 
an asphalt they are obviously of the greatest 
imporcance in determining its behaviour 
on the road. This publication describes the 
work carried out by the author in an en- 
deavour to understand the processes at 
work during the deformation of a dense 
asphaltic mixture, and to isolate the effect 
of the various constituents of the mixture 
on its mechanical behaviour. After dis- 
cussing the test-conditions that are essen- 
tial for a fundamental study of this kind, 
the author decided that none of the mecha- 
nical tests hitherto used for bituminous road 
mixtures were adequate for his purpose of 
separating and measuring the three factors, 
which he postulates together govern the 
resistance of an asphalt to deformation. 
These factors are: internal frictional 
resistance, due to the friction between 
particle and particle of the mineral aggre- 
gate; viscous resistance, due to the pre- 
sence of the bitumen, and whose value 
depends upon the rate of deformation ; 
and initial resistance or cohesional resistance, 
which is independent of the stress and of 
the rate of deformation. 

In view of the analogy between bitumen- 
aggregate systems and soil systems, the 
method of investigation followed that used 
in soil-mechanics, involving the use of the 
tri-axial compression test. A very exhaus- 
tive investigation is described; the theory 
of the method is developed mathematically ; 
the effect of each constituent of the asphalt 
on the experimental results is described, 
and the relation is indicated between the 
results obtained and the bearing capacity 
of the asphalt. The final chapter is devoted 
to the practical application of the results 
of the investigation and details are given 
for working out the composition of mixtures 
to meet definite stability conditions. A 
graphical method permits this to be done 
and for effect to be taken of the properties 
of the components and of the conditions of 
rolling; a relationship is established be- 
tween mechanical properties, concentration 
of coarse aggregate, and the filler-bitumen 
ratio. The filler-bitumen ratio is of greatest 
importance and is the starting point of the 
design method. In this respect.the con- 
clusions are in agreement with those of other 
workers in this field. 

There are some striking conclusions of 
practical interest. For instance, the author 
finds that a hard bitumen has a greater lubri- 
cating effect on the aggregate particles than 
a soft bitumen has. This is explained as 
arising from the absorbed bitumen at the 
surface of the aggregate. Particular atten- 
tion is given to voidage ; insufficient voidage 
leads to catastrophic reduction in mecha- 
nical resistance, and excessive voidage to 
degradation of the carpet, due to the ingress 
of water.- With low-stone contents, the 


demands for stability under moving traffic 
are less severe than those for stationary 
traffic, but with high-stone contents the 
reverse takes place. 
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The general exposition is complicated 
and difficult to follow; the practical engi- 
neer looks in vain for a simplification of the 
concepts in the method offered for the prac- 
tical design of asphaltic mixtures for par- 
ticular traffic and climatic conditions. It 
is indeed doubtful whether even asphalt 
specialists would be able to use the method 
as a routine. Perhaps in some future pub- 
lication a simpler procedure might be 
evolved. 


— --—>-- —_—— 
bituary 
ARTHUR TITLEY 

His old friends and his former clients 
in Birmingham will be sorry to learn of 
the death of Arthur Titley, on Decem- 
ber 19th, in his eighty-sixth year, after 
a long illness, at his home, “‘ Beechwood,” 
Four Oaks, Sutton Coldfield. He was 
Birmingham-born, the youngest of five 
children, and not an ‘“ offcome,” as have 
been so many who have attained eminence 
there, for his father was the representative 
in that city of a well-known brewery firm. 
It might have been expected that young 
Titley would have followed a_ business 
career, but his predilection was for mecha- 
nical engineering. Hence, he was appren- 
ticed, from 1881-85, with Messrs. Samuel 
Fisher and Co., Nile Foundry, a firm of 
millwrights; subsequently, as so many 
have done, he served as draughtsman with 
this firm, with Messrs. Morewood and Co., 
Woodford Works, Smethwick, and others. 
In 1905, in partnership with Charles H. 
Wall, M.I.Mech.E., he started a consulting 
practice at Curzon Chambers, Paradise 
Street; this lasted till 1932, when he 
retired. His work was concerned with plant 
and factories for metal rolling, wire and tube 
drawing, and general engineering. Thus 
he came into contact with many old indus- 
trial plants, which clearly gave his mind a 
slant in the direction of what became his 
major interest, i.e., the history of his pro- 
fession. This led eventually to his found- 
ing of the Newcomen Society for the Study 
of the History of Engineering and Techno- 
logy, and for this he will be chiefly remem- 
bered. The occasion—the commemoration 
of the centenary of the death of James Watt, 
in Birmingham, in 1919—was an auspicious 
one, for so many persons who were already 
interested in the history of engineering fore- 
gathered there. Titley was elected first 
President, 1920-1922, of the Society, and 
to mark its coming of age he was elected 
for a further term in 1942-1943; he con- 
tributed continually to the “Transactions.” 
Titley was a hero-worshipper of Trevithick 
and collaborated, in 1933, on the centenary 
of the latter’s death, with Dr. H. W. Dickin- 
son, in the Memorial Volume, “ Richard 
Trevithick, the Engineer and the Man, 
1934,” presented to the Memorial Commit- 
tee; this remains the standard work on the 
subject. He collaborated, too, in editing 
* John Smeaton’s Diary of His Journey 
to the Low Countries in 1755,” 1938. 

He was of a retiring, easygoing and genial 
nature ; nothing pleased him better—he was 
a bachelor—than to hobnob with a crony 
in his stv-ly, “ beside a bright fire,” talking 
over old ways. He was elected a Member of 
the Institution of Mechanical Engineers in 
July 19, 1890, and was thus one of its 
oldest members. He took part, as one would 
expect, in the discussion of Henry Davey’s 
notable paper, in 1903, on “ The Newcomen 
Engine.” He was a Founder Member of the 
Institute of Metals in 1908 and a Member 
of the Birmingham Association of Engineers, 
to all of whom he contributed. 





Letters to 


THE ENGINEER 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 


TOIL 


Srr,—Let me endorse your views on toil. 
The engineer has made mass production possible 
and has lightened the task of the manual worker 
and the housewife. 

To compensate himself, the worker must now 
spend much of his leisure hours in keep-fit 
classes, sports clubs and “ uplift *’ lectures, for, 
as you say, too often his daily work is not 
satisfying and not interesting. 

Farmers and their craftsmen, however, are 
singularly fortunate in that, however, mech- 
anised agriculture may become, a variety of 
tasks will always claim the attention of the 
individual. What is more, the satisfaction of 
seeing a job through from A to Z, and then 
using that product, obtains. An all-round farm 
craftsman will plough, sow, reap and mow. 
Having mown, he will feed the hay or corn to 
the livestock he has reared, and in the case of 
milk, at any rate, consume the produce of his 
own toil. What can be more satisfying than 
that ? 

Being able to see the job through from A to Z 
adds interest and incentive. A few years ago, 
as @ farm lad, I surprised a factory worker when 
T told him I thoroughly enjoyed my: work and 
would work overtime in order to finish any 
particular job for the sheer joy of it. The 
fellow’s eyes opened even wider in greater 
astonishment when I told him that I would 
eagerly rise early in the morning to ensure 
finishing my task before nightfall should the 
necessity arise. 

I do not know if it is possible to move factory 
workers round from one job to another. [If it is, 
surely benefit would obtain all round. 

Perhaps we shall yet see workers on the 
bench driving the Rolls-Royce cars they them- 
selves have made. GILES 

York, December 23rd. 





LOCOMOTIVE COMPARISONS 


Sm,—In his letter of November 6th, Mr. 
L. W. Harrington submitted a design for a pro- 
posed articulated locomotive. On close in- 
spection of this design a number of faults 
become apparent, which would, if not due to 
inaccurate draughtsmanship, seriously impair 
its efficacy and possibly render it impracticable. 

First, the system of articulation looks faulty. 
The designer proposes to couple two vehicles 
possessing rigid wheel bases; in one case of 
three axles and in the other of two. The leading 
vehicle has an exceptionally lengthy overhang 
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at its rear end, and the rear one a much shorter 
overhang at its leading end. Therefore, on a 
curve the centre lines of the two units will not 
intersect at the point of coupling. If this is 
recognised, and the design has a flexible 
coupling, then the overthrow of the front unit 
will cause the steps giving access to the driving 


compartment to foul the outside cylinders of 
the rear unit. 

The accompanying exaggerated diagram 
illustrate; this point. 

Secondly, an inspection of the boiler reveals 
that it has an overall length between tube 
plates of 29ft, including a combustion space of 
doubtful value between two sets of tubes. By 
the time the gases of combustion have reached 
the smokebox end of the tube range their 
temperature would be so low as to reduce the 
temperature of the steam in the superheater. 

From the diagram of the locomotive the 
firebox volume looks inadequate, and by scaling 
the grate length it seems doubtful if an area of 
more than 50 square feet has been provided. 
How does the designer propose to obtain a total 
heating surface of 6000 square feet from a boiler 
of the dimensions shown ? 

A total of 4500 square feet would seem to be a 
generous maximum figure. The main steam 
pipes to the rear unit have been placed in the 
driving compartment, a most undesirable 
feature, and the exhaust from this unit is not 
used for draught production. 

Thirdly, the engines. The front unit is quite 
orthodox. However, the rear unit uses 
saturated steam, a very interesting departure. 

Adhesive weight for the front unit is derived 
from the boiler and frames in the usual manner. 
This weight in the rear unit is supplied by the 
fuel and water carried, and would therefore 
decrease seriously as these supplies were used up. 
The diagram is vague on the exact location of 
fuel supplies, but the inside cylinder of the rear 
unit seems to present a serious obstacle to a 
mechanical stoker. 

Finally, it is very probable that an L.M.S. 
“Duchess” would lift a 650-ton train over 
Beattock at 30 m.p.h. under service, as opposed 
to test conditions if provided with a mechanical 
stoker. A. C. STERNDALE 

Swindon, December 7th. 





THE STATUS OF THE FOREMAN 


Srr,—The comments on the foreman and 
trade unions contained in the issue of Decem- 
ber 10th are by no means new ; in fact, these 
arguments were used as a counter against wor- 
kers joining trade unions fifty years ago. 
Whether full recognition of the status and 
responsibility would make a trade union 
unnecessary is exceedingly doubtful, partic- 
ularly when we find employers themselves 
encouraging the promotion of educational or 


welfare bodies for the purpose of providing a 
real contribution on consultative and produc- 
tion committees. It would be unwise to 
presume that such bodies would remain in 
isolation from each other. The Government’s 
T.W.I. schemes were of local application but 
they quickly took on national shape and this 
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is true of many others. Were there no such 
trade union as A.S.S.E.T., a body would quickly 
grow to undertake its functions. 

In fact I contend that a trade union for fore. 
men plays an essential part in the country 
to-day, providing for an interchange of views, 
knowledge and experience, and forming a4 
mechanism for review of bad industrial prac. 
tices. It provides a national picture of industry 
and the country’s objectives and by its pro- 
cedure of negotiation permits of discussion 
between both employers and operative trade 
unions, thereby keeping disputes at a minimum. 

We must accept the fact, however, that few 
employers are good employers and in the main 
they look upon the foreman as an. essential 
yet costly overhead. As long as this condition 
is retained, and there is no reason to believe 
it will be otherwise under the present economic 
system, foremen will be underpaid and badly 
treated. It is this fact that has caused the 
membership of A.8.8S.E.T. to grow so rapidly 
in the past few years. 

Employers should be realists. There is a 
definite place for a trade union for foremen. 
Good employers have recognised that fact 
and it should be placed on record that the 
only disputes A.S.S.E.T. has had, have been 
through our attempt to secure recognition— 
never after recognition has been secured. In 
fact, where foremen are members of A.S.S.E.T., 
the raising of the standard of supervision 
becomes one of their primary objectives. 

Harry G. KnNicut 
General Secretary 
Association of Supervisory 
Staffs Executives and Technicians, 
London, W.1, December 20th. 
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The X°’ Significance Test — 


Expected v. Observed Results 
By A. W. SWAN, A.M.I.Mech.E . 


Lest any confusion should arise, it should be 
noted that the figures given in the following 
article are not based upon observed facts 
relating to motor vehicles. They have been 
adopted by the author merely for the purpose 
of working out a hypothetical example. 





Parr I 


THE purpose of the x? test is to determine 
whether the difference between an observed 
and an expected effect is real or is possibly 
accidental. 

Let us consider the case of a motor-car 
manufacturing company which has changed 
over to independent springing of front and 
rear wheels and wishes to know if the tyres 
on front wheels tend to wear out sooner than 
those on back wheels, and if there is any real 
difference in wear between right and left- 
hand wheels. 

Let us, as the motor-car manufacturing 
company, take a random sample of 400 
scrapped tyres, all having had the same 
mileage of wear, and examine the results as 
set out in Table I. 


Tasie I 
Front Rear Total 
Right Pr: ert = (Eri aey 
Left ese ued sentlCei nee cael Oe, - ska. eee 
Potel... ..5 00 A Se ee os ee 


It would appear that :— 


(1) More front tyres fail than rear tyres ; 
240, as against 160. 


(2) More left-hand tyres fail than right- 
hand ; 220, as against 180. 

(3) The difference between front and rear 
is stronger on the right side; 64, as against 
57 per cent. 

Are these effects typical, or are they only 
accidental ? Let us first consider question (1). 
Do more front tyres fail than rear tyres ? 

From Table I we note that we have 240 
front tyre failures and 160 rear tyre failures, 
whereas if there was no difference between 
front and rear we would expect to get 200 
front and 200 rear tyres. y? is calculated as 
set out in Table IT. 


TasLe Il.— x? for Front v. Rear 


O FE (O—#)(O—E)* (O—£)/E 
Front... 240 200 +40 1600 1600/200=8 
Rear ... 160 200 —40 1600 1600/200=8 
Total ... 400 x*= 5 (O—LZ)*/E=16 
O=observed value. 
H=Expected value. 


The value calculated for x?, i.e., x2=16, is 
referred to the x? table, which is given 
in the text books of statistics, and it will be 
found that for one degree of freedom, i.e., for 
one comparison, the value xy*=16 is con- 
siderably greater than even the “highly 
significant’ value of 10:83 which is asso- 
ciated with a 1 in 1000 chance that the effect 
could happen by accident. The chance is 
therefore less than 1 in 1000 that there is 
really no difference in the bulk between 
front and rear tyres, but that we have 
unluckily drawn @ sample in which the pro- 
portions are 60 per cent front and 40 per cent 
rear. It is thus so remote as to be rejected. 
The difference is therefore real; front tyres 
are worse than rear tyres. 

Let us now deal with the second general 
question. Do more left-hand tyres fail than 
right-hand tyres ? 

The calculation of x? is made in the same 
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manner as for front and rear, and is set out in 
Table ITT. 


Taste III.—x? for Right v. Left 


(4) E (O—E) (O—E) (O—E)/E 
Right-hand 180 200 —20 400  400/200=2 
Left-hand 220 200 +20 400 400/200=2 
Total at, a x?= 2 (O—Hy/H=4 


In this case the value for x? lies between 
the 1 in 20 and 1 in 100 levels of significance, 
the meaning being that the evidence that 
left-hand tyres are worse than right-hand 
tyres is strong, but not conclusive. 

We now consider what may be called a 
problem within a problem. Is the difference 
between front and back, stronger or 
weaker on the right or left ? 

The first step is to calculate the “ ex- 
pected.”” We would expect to find, using the 
data of Table T :— 


Right-hand front tyres ... 180/400 x 240= 108 
Right-hand rear tyres ... 180/400 x 160= 72 
Total ... 180 


220/400 x 240= 132 
220/400 x 160= 88 


Total ... 220 


x* can then be calculated in @ manner 
similar to that used in Table II. The calcula- 
tion is shown in Table IV. 


Left-hand front tyres ... 
Left-hand rear tyres... 


TaBie IV 
x? for “ Front v. Rear” within “Right v. Left” 
O E (O—E) (O—E) (O—E)*/E£ 


Right front 115 108 +7 49 49/108= 0-4537 
Right rear 65 72 —7 49 49/72 = 0-6806 





Sub-total 180 


Left front 125 132 —7 49 
Left rear 9 88 +7 49 


Sub-total 220 x?= 3 (O—E)*/E=2-0623 


In this case x?=2-0623. Referring this 
value to the x* table, again under 1 deg. of 
freedom, we find that it is not signifi- 
cant even on the 0-1 (1 in 10) level. This 
means that a difference of this order could 
be obtained by random sampling from a 
bulk in which there is no real concentration 
in the corners. 

The answers to the three questions are 
therefore :— 

(1) There is a real difference between front 
and rear tyres; front tyres fail more often 
than rear tyres. 

(2) There is strong, but not conclusive, 
evidence that left-hand tyres fail more often 
than right-hand tyres. 

(3) The evidence that the difference be- 
tween front and back—(No. 1)—is stronger 
on the right side is not conclusive. 


49/132—0-3712 
49 /88= 0-5568 


Part II 


In order to give a further demonstration 
of the value of the x? significance test, an 
experiment has been carried out to show: 
(1) that even where values are equal in the 
bulk, it is possible to draw samples from 
which apparent inequality is shown: (2) that 
the reality or otherwise of inequality from 
samples can readily be checked by the x? 
technique. 

In the experiment the Fisher and Yates 
“Random Sampling Numbers’ were used 
to simulate a population in which there is no 
difference in the mass between “‘ front ” and 
“ rear,” or between “ left ” and “ right.” 

In the first stage 400 consecutive unit 
numbers were read off, any number from 0 to 
4 being taken as a “front” tyre and any 
number from 5 to 9 being taken as a ‘‘ rear ”’ 
tyre. In the second stage a further set of 188 
and 212 consecutive numbers were read off, 
the 188 to represent the front and the 212 to 
represent the rear tyres, any number from 
0 to 4 being taken as a “right-hand ” tyre 
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and any number from 5 to 9 being taken as a 


“left-hand” tyre. The results were as 
shown in Table V. 
TaBLE V 
Front Rear Tota 
Bis. CO ea eet 
LA. age eee, «162 
Thee ka a oe Te ee: Aa 


x* was calculated in the same manner 4s ‘n 
Part I, the results being :— 

(1) Front v. Rear, X?=1-44. 

(2) Right v. Left, x2=0-49. 

(3) “Front v. Rear” within “Right v. 
Loft,” x?=0-55. 

All the above values for x? are well below 
even the 0-10 (1 in 10) level of significance. 
This means that sample differences of the 
order shown in Table V can occur more 
often than once in ten by the pure hazard 
of sampling even in a bulk in which no 
real difference exists. 

It is therefore unsafe to take samples of 
fair size—say, of about 200—and to assume 
that differences found are typical of the mass 
from which they are drawn unless the x? test 
shows that the result is real, i.e., typical of 
the mass, and not a result of the hazards of 
sampling. 
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Gas Blast Circuit Breakers: Preliminary Study 
of Aerody ic Conditions Near the Nozzle Contact. 
By A. A. Hudson, B.Sc., Wh.Sc. The British Elec- 
trical and Allied Industries Research Association 
(Ref. G/T220). Price 12s., postage 4d.—This report 
gives the results obtained in the first stage of an aero- 
dynamical investigation into the conditions existing 
in the vicinity of the nozzle contact of a gas blast 
breaker, both under no load and when arcing is 
present. The tests described were carried out on 
an E.R.A. experimental switch, fitted with an inter- 
ruptor head used in previous heavy testing. Two 
types of nozzle contact were used—a parallel bore 
contact of 1}in diameter, and a convergent-divergent 
contact of lin diameter throat section. Measure- 
ments were first made of the variation of total 
pressure and static pressure, along the axis of the 
nozzle, with no arc present, and from these results 
the velocity variation along the axis was deduced 
in the case of the convergent-divergent throat. 
A number of _—- were obtained showing the 
shock-wave formations in the jet issuing from the 
two types of nozzle, and some of these photographs 
are reprodrsed in the report. 








German High-Voltage Circwit-Breaker Design : 
Summary of Dimensional Data B.I.O.S. and 
Other Sources. By J. W. Dalton, A.M.I.E.E. The 
British Electrical and Allied Industries Research 
Association (Ref. G/T223). Price 6s., postage 3d.— 
Dimensions, references and other information relat- 
ing to German circuit breakers rated for voltages 
between 6kV and 220kV are given. The information 
refers to the highest MVA rating that was in pro- 
duction near the end of the war, at each voltage. 
Circuit breakers with oil-immersed contacts, with 
water-immersed contacts, the air-blast type and 
the hard gas type are listed. 


The Effect of Cold Inflow Rate, Orifice Design and 
Storage Water Temperature on Stratification in 
Domestic Hot-Water Storage Tanks. By M. V. 
Griffith, B.Sc., A. Inst. P. The British Electrical 
and Allied Industries Research Association (Ref. 
Y/T12). Price 68., postage 4d.—In order to pro- 
vide experimental data for use in revised specifica- 
tions for domestic hot-water sto tanks, a study 
of the disturbance of the natural stratification caused 
by drawing off hot water and the inflow of cold 
water has been made. The variable factors con- 
sidered are the rate of flow of the cold feed water 
and the temperature of the hot storage water. 
Attempts have been made, with some success, to 
decrease the amount of turbulent mixing due to 
rapid inflow of the cold water by fitting certain 
devices to the entry of the cold feed pipe. The 
ideal performance, i.e., 95 per cent of total hot water 


content discharged without depreciation, has not, 
however, been reached. It is concluded that even 
at rates of inflow as high as 8 gallons per minute only 
partial loss of stratification occurs if the storage 
water is not used until a temperature of 140 deg. Fah. 
is reached. 
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A Concrete Sleeper 


THE ENGINEER 


Making Plant at a 


Royal Ordnance Factory 


Jy a result of the urgent need for an alter- 
native to wooden railway sleepers, owing to 
the scarcity of timber in this country, the 
Government decided in 1946 to expand the pro- 
duction of concrete sleepers and to achieve an 
ultimate output of a million pre-stressed con- 
crete sleepers a year by 1951. When this target 
was set up the only firm making the required 
type of sleeper was Dow Mac, Ltd., of Tallington, 
and the potential output was considerably 
below the required figure. It was therefore 
decided by the Ministry of Works, the re- 
sponsible department, that the only means of 
attaining the required output was to increase 
the firm’s capacity and develop other possible 


sources of production. The Ministry of Supply | 


was then approached, and it agreed to provide 
means whereby 400,000 sleepers a year could be 
produced. One of the establishments selected 
by the Ministry for the new class of work was the 
Royal Ordnance Factory at Chorley, and the 
target set for this factory was about 250,000 
sleepers a year. ‘ 

In the course of a recent visit to Chorley, at 
the invitation of the Ministry of Supply, we 
were able to see two production units which 
have been laid down and equipped for the 
manufacture of concrete sleepers. We reproduce 
herewith photographs showing parts of the 
sleeper making plant and other equipment in 
the works. The first of the plants is now in 
operation and making some 1440 sleepers a 
week. The second unit, which is nearly twice 
the size and not yet in full production, is making 
more than 1000 sleepers a week. 

Although when laying down the first of the 
new units the experience of the parent firm was 
available, the staff of Chorley had many 
problems to overcome, notably in shortages of 
plant and materials. Much ingenuity was 
exercised in adapting materials to hand, and 
modifying plant designed for quite different 
classes of work in order to get the new units into 
production. Before any attempt was made to 
lay out the plant a large model was built and 
all the necessary plant arranged and rearranged 
on it until the final design was approved. 
Work on the construction of the first unit in an 
existing building was started in May, 1947, and 
by January this year seventy-two sleepers were 
being turned out each day. 

The standard railway sleepers being pro- 
duced consist of a block of concrete, 8ft 6in 
long by 10in wide and 6}in deep, reinforced by 
twenty 0-2in diameter pre-stressed high- 
tensile steel wires spaced at set distances. 
Before the mould boxes used for the sleepers 
are filled with concrete each of the reinforcing 
wires is tensioned with a dead load of 2-2 tons. 
A maturing period of five days is allowed to 
elapse before the load is released, and by this 
time the wires are retained in tension by the 
mass of concrete. 


THE First SLEEPER MANUFACTURING PLANT 


The first, and smaller, of the sleeper plants is 
laid out in a building 363ft long by 128ft wide, 
and in it the sleepers are moulded and matured 
on a bed 320ft long by 107ft wide. Sleepers are 
made in pressed steel mould boxes with remov- 
able end plates and core pins for the bolt holes. 
These moulds are carried on rollers arranged in 
lines down the length of the bed, there being 
twenty “two lines of rollers, each accommodating 
seventy-two sleepers. 

The bed has continuous heavy concrete 
abutments across each end, 8ft 10in wide by 
19ft deep and held rigidly between sheet steel 
piling sunk to a depth of 26ft. Steel members 
attached to the abutments are used for holding 
the anchor plates, between which groups of 
reinforcing wires for the sleepers are tensioned. 
Each group of wires runs the whole length of 
the bed and is situated over a line of rollers. 
Behind the abutments and at a lower level rail 
tracks are set in the floor at right angles to and 


across the full width of the bed. At one 
end of the bed a wire spool carriage and a 
winch carriage run on these tracks. On the 
tracks at the opposite end of the bed runs a 
bogie, on which is mounted a cable haulage 
winch and a second bogie carrying the wire 
tensioning machine. A moulding trench is 
sunk below the surface of the bed across its 
full width in the centre of the building. A 
bridge spans the bed above the trench and from 
rails on this bridge there depends a movable 
concrete feed hopper, the mouth of which is 
just over the level of the moulding lines. 

The sleeper moulding sequence is so arranged 
that the bed is filled in a five-day week, pro- 
duction beginning on one side whilst matured 
sleepers are being removed from the other. In 
the making of a line of s’eepers the first opera- 
tion performed is the threading of twenty wires 
from the feed spools through the anchor plate 
at one end of the bed. The ends of these wires 
are coupled to the cable of the haulage winch 
at the far end of the bed, to which they are 
drawn and threaded through holes of the corre- 
sponding anchor plate. As the wires leave the 
spools, and before they enter the holes in the 
first set of anchor plates, they are drawn 
through a box filled with abrasive grit. This 
box is mounted on a small vibrator and the grit 
in it thoroughly cleans the wires of any oil or 
adhering foreign matters likely to have a detri- 
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one production line are being tensioned and 
locked the spool carriage and haulage winch are 
traversed to position wires on subsequent lines. 

For production purposes the wire groups are 
arranged in pairs, and in the moulding trench 
mould boxes are filled and handled two at a 
time. The moulding trench is laid out with 
conveyor tracks at each side and a vibrating 
table runs on lines along its centre. The empty 
mould boxes are brought to the working line 
along one set of roller conveyors and at the 
assembly point pass on to a section of rollers on 
a lifting table actuated by a pneumatic cylinder. 
As the table is raised it automatically makes a 
turn of 90 deg. to bring the moulding box into 
line with the reinforcing wires. For assembly 
purposes each of the end plates is made in two 
sections and, as a box is lifted up to the rein- 
forcing wires, the wires register and pass down 
vertical slots in the plates. With the mould box 
in position the outer sections of the end plates 
are moved over and horizontal slots at the 
bottom of the vertical slots seal the box in 
position on the lines of wires. Two boxes at a 
time are slid on rollers along the reinforcing 
wires from the assembly point on to the vibrat- 
ing table. On this table the boxes register 
below mouths along the bottom at each side of 
an overhead concrete hopper, and, as the boxes 
are vibrated, concrete is fed into them by the 
operators. At the end of the filling operation 
the moulds are moved along rollers on to 
the maturing beds. To save manual effort and 
speed working the moulds are hauled along the 
roller lines by a cable winch at the end of the 
bed, the reinforcing wires sliding through them. 
When they have reached their maturing position 
a@ small hand vibrator is applied to the moulds 
to compact the concrete disturbed by the wires 
during transit. When a line of sleepers is full the 





SLEEPER MATURING BED 


mental effect on the bonding of the wires in the 
concrete. With the wires in place they are 
parted off at the feed end and locked in the 
anchor plates by means of round tapered pins. 
A groove along which the wire registers on 
these pins is designed to distribute the locking 
pressure over a length of wire rather than at 
one point. The spreading of this locking load is 
an important factor in avoiding wire breakages, 
as the tension imposed in the next operation is 
equivalent to a load of 70 tons per square inch— 
only a small amount below the tensile strength 
of the wire. 

At the upper end of the bed the wires are 
clamped in pairs to cables leading to the tension- 
ing gear by which the load is applied through 
pneumatically operated hydraulic cylinders. 
During this operation each 320ft length of wire 
undergoes an elongation of some 18in to 24in. 
The wires are then secured by pins in the 
anchor plates and marks on the outer ends are 
watched to ensure that no drawback takes place 
when the load is released. Whilst the wires in 





concrete hopper, vibrating table and gang of 
operators move along to the next line. 

At one end of the bridge carrying the con- 
erete feed hopper are two 10/7 concrete mixers, 
to which materials are supplied from covered 
stock piles by means of skip elevators. In order 
to attain a consistent high standard very 
close control is exercised over the mixing. 
The mix is 1: 14:3, the aggregate being }in 
screened limestone or gravel and the water/ 
cement ratio 0-37. The mix is delivered to the 
hopper in wheelbarrows, which is a cheaper 
method than a mechanised overhead runway 
for the quantities involved. 

At the end of the maturing time the tension 
in the exposed portions of the reinforcing wires 
is gradually released by the slackening of 
jacking screws in the anchor plates at each 
end of the line. Men with oxy-acetylene cutters 
then move down the line and cut out the con- 
necting pieces of reinforcing wire between the 
sleepers after the end plates have been removed. 
Cable winches are then used to haul the sleepers 
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in pairs to the moulding trench, where they 
pass on to a table. This table lowers the 
sleepers until their ends are supported by a pair 
of transverse slat conveyors in the trench, by 
which they are pushed to a second lift at the 
opposite end of the trench to the concrete mixer. 
On this lift the sleepers are raised and passed 
along a line of rollers to a station where the 
mould boxes are removed from the finished 
sleepers, At this station the empty boxes are 
transferred to a second track, along which they 
pass to a cleaning and regreasing station, whence 
they return to the moulding trench. A sleeper 
from each batch is transferred to a test rig 
adjoining the mould box removal station and is 
tested with a dead load of 30 tons on the rail 
seats. Whilst the load is applied the sleeper is 
inspected for hair cracks ; if such cracks appear, 
the whole batch of sleepers is relegated to a 
lower category for use on secondary lines, 
sidings, &c. Passed batches of sleepers are then 
subjected to visual and gauging inspection and 
afterwards forwarded along a line of rollers to 
the dispatch point. 

THE SECOND SLEEPER MANUFACTURING PLANT 


The new sleeper making unit is situated in 
another building, 560ft long by 128ft wide, the 


moulding and maturing bed being 520ft long by ° 


123ft wide. The moulding lines each accom- 
modate fifty-seven sleepers. In this building 
a@ more highly mechanised system has been 
developed to speed production, although the 
general lay-out for placing and tensioning the 
reinforcing wires is the same. The moulding 
section is arranged to prepare and fill four 
mould boxes simultaneously on two vibrating 
tables from two overhead feed hoppers. 

At present only three of the four concrete 
mixers used to feed this unit have been installed. 
The fourth will be in operation within the next 
month or so. Concrete is mixed in skip-fed 
paddle-type machines arranged over the end of 
the mould box feed hopper bridge. As the 
batches are ready in two mixers they are dumped 
through bottom-opening valves into skips 
hauled by an electric locomotive which runs 
the length of the bridge. These skips are so 
positioned that two mixers discharge into them 
simultaneously and they can drop their contents 
simultaneously into the two hoppers over the 
sleeper moulding stations in the trench. 

Throughout the whole of the plant a very 
close degree of material and process control is 
enforced and the working sequence laid down 
ensures that a continuous production flow is 
maintained. A point of interest is the con- 
siderable amount of ingenuity which was 
exercised in improvising and adapting the 
plant and materials available to get the units 
working in a reasonably short time, and some 
instances are worth quoting as examples. In 
order to produce the many thousands of rollers 
required for the conveyor lines and maturing 
beds it was decided to make use of rocket 
ammunition tubes. To these tubes were fitted 
the parted-off and drilled bases of 6-pounder 
cartridge cases for end journals. The rollers so 
made, as we were able to see, are quite satis- 
factory in service, despite the fact that no lubri- 
cation is used for fear of getting oil into contact 
with the reinforcement wires. Military bridging 
materials were extensively used for the con- 
struction of the bridges which are used to 
support the concrete supply hoppers over the 
mould filling trenches. The rail tracks have 
been built up of reclaimed standard sections 
designed for military purposes, and an electric 
locomotive has been constructed from a pair of 
old battery-driven trucks. Winches, conveyor 
drives, wire spools, carriages, &c., have all been 
developed from plant originally built for quite 
different classes of work. These are but few 
of the many interesting and ingenious adapta- 
tions of plant to be seen at Chorley R.O.F. 

When the scheme was proposed a team of four 
men from Chorley was sent to the works of 
Dow Mac, Ltd., for a few weeks to gain experi- 
ence in concrete sleeper production. These 
men were made responsible for the training and 
production organisation of the ordnance workers 
for the new class of work, and no outside con- 
crete workers were introduced. All operators 
are now working on an incentive bonus scheme 
with a steadily increasing output. 
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Hydro-Electric Developments in 
North Wales 


RIOR to April 1, 1948, the date on which 

most electricity undertakings in the country 
became vested in the British Electricity Autho- 
rity under the Electricity Act, 1947, the former 
North Wales Power Company had obtained 
from its consulting engineers, Messrs, Freeman, 
Fox and Partners, and Mr. James Williamson, 
a report on the possibilities of further hydro- 
electric developments in North Wales. None 
of the recommendations contained in this 
report had been acted upon before vesting day, 
but since then the British Electricity Authority 
(Merseyside and North 


this installation generates approximately 31 
million units per annum, with a plant load factor 
of 14-7 per cent. 

Surveys are already in hand in connection 
with the extension of the existing catchment 
area, and it is estimated that the output from 
the Maentwrog station will be increased by 
22 million units per annum. The estimate: 
cost of these proposals is £340,000. 


Major PROJECTS 
Referring to the accompanying map, the 





Wales Division) has 
considered the matter, 
and this article outlines 
the present position of 
the proposals and their 


Anglesey 


probable future develop - 7 


= 


ment. 

The schemes which 
were proposed by the 
consulting engineers fall 
into two broad groups, 
the first of which in- 
volves extensions to two 
existing schemes, while 
the second group 
embraces @ number 
of new hydro-electric 
projects. The first ex- 
tension relates to the 
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existing catchment area ——— 


to the Dolgarrog 
hydro-electric station, 
and the installation of 
additional generating 
plant. The second exten- 
sion concerns the exist- 
ing catchment area to 
the Maentwrog hydro- 
electric station without BAY 
involving additional 
generating plant. 

At the same time, 
the following six major 
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hydro-electric projects 
were also recommended 4 \ Rheidol........3 Nant Francon.. 6 
along with certain = \ 5 o 5 10 15 
minor projects which — Aberdovey \ Ties 
merited further con- \ — 
sideration :—No. 1, } } 
Upper Conway; No. y), 
2, Mawddach; No. 3, /f 
Rheidol ; No. 4, Snow- : 
don ; No. 5, Ffestiniog ; Aberystwyth /J 
No. 6, Nant Ffrancon. mB) 

The areas concerned sesh o Re & 


are shown on_ the 
attached map of part 
of North Wales, and the 
following paragraphs 
describe the work which has already been put 
in hand and give more detailed particulars of 
the major projects. 


DoLGARROG AND MAENTWROG EXTENSIONS 


At Dolgarrog extensions to the existing 
catchment area involving the construction of 
leets and tunnels are already in hand, and 
investigations are being carried out in connec- 
tion with the provision of additional generating 
plant in the Dolgarrog hydro-electric station. 
The increase to the existing catchment area 
should result in the production of an additional 
14 million units of electricity per annum in 
a year of average rainfall. The estimated cost 
of this scheme, excluding the purchase of any 
additional generating plant, is £283,000. 

Maentwrog station, which was brought into 
service in 1928, contains four 6000-kW impulse 
turbine-driven alternators, and is the largest 
hydro-electric station in North Wales, The 
catchment area covers 23 square miles, and a 
reservoir of 1200 million cubic feet capacity is 
formed by a main dam across the Prysor river, 
with three additional cut-off dams. At present 


MAJOR PROJECTS AND EXTENSIONS IN NORTH WALES 


areas involved in the major projects are indicated 
by the numerals 1 to 6. 

(1) Upper Conway.—This proposal would 
make use of the high ground of the Upper 
Conway and Afon Machno as water-collecting 
areas to be utilised through two power stations 
sited at different elevations. The proposed 
situation of the lower station of the two would 
be near the junction of the River Conway with 
the Afon Lledr. In an average year a total 
output of 108 million units is expected from 
this scheme. 

(2) Mawddach.—In this project the Afon 
Mawddach and also tributaries to the west, 
flowing to the River Eden, would be utilised 
to generate electricity through three power 
stations situated at varying elevations, and it 
is estimated that in an average year 89 million 
units would be generated by these stations. 

(3) Rheidol.—This scheme would utilise the 
heights of Plynlimon in Mid-Wales as a gathering 
ground, and water collected in the Afon Rheidol 
would be used through three power stations. 
The lowest station of the group would be 
situated to the westward on the River Dovey 
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into which it would discharge near sea level. 
It is estimated that the average annual output 
of these stations would be 128-million units. 

(4) Snowdon.—A small power station, Cwm 
Dyli, already exists, taking water from Llyn 
Llydaw, in the Snowdon Range, and discharging 
to the Afon Glaslyn. In the new scheme the 
present gathering point in Llyn Llydaw for this 
station would be diverted to a new power 
station and Cwm Dyli station would receive 
its pressure water from an area further to 
the north. In this scheme five power stations 
are proposed with a total average annual 
output of some 88 million units. 

(5) Ffestiniog—This scheme would utilise 
the water run-off from some of the hill ranges in 
the Blaenau Ffestiniog area. Three power 
stations are proposed with a tota! average yearly 
output of about 45 million units. 

(6) Nant Ffrancon.—This proposal for an 
area south-east of Bethesda makes use of 
Llyn Idwal and Llyn Ogwen as local storages. 
The water in these storages, which would be 
augmented by diverted water, would be utilised 
in @ power station to be installed in the valley 
of the Nant Ffrancon. Two power stations are 
proposed in this instance with the second and 
larger station located near sea level in Conway 
Bay near Aber. Tunnels would convey the 
pressure water from a reservoir formed in the 
valley of the Nant Ffrancon to this power 
station. It is estimated that the combined 
stations would have an average annual output 
of 61 million units. 

The cost of the six major schemes as estimated 
by the consulting engineers, with adjustments 
for present-day prices, would be about £20 
million for a total estimated annual output of 
about 520 million units: 

It should be appreciated that before any of 
these schemes are put in hand approaches will 
be made to all authorities and other interests 
concerned in any way with the areas under con- 
sideration. These authorities include the Welsh 
Board of Health, the Ministry of Town and 
Country Planning (Wales Office), the Council for 
the Preservation of Rural Wales, the Ministry of 
Agriculture and Fisheries, the Forestry Com- 
mission, and the county councils and other 
local authorities. 

In connection with all these projects, it is 
claimed that the various hydraulic works of a 
hydro-electric scheme can be blended quite 
effectively with the surrounding countryside, 
and that the artificial lakes which are formed 
can prove an additional attraction to the scenic 
amenities of the district, as has been proved in 
the hydro-electric developments which have 
been carried out in Galloway, South Scotland. 
The importance of preserving amenities during 
construction of the various schemes will receive 
very careful consideration. 
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Motor Starting Capacitors 


A NEW range of electrolytic capacitors intro- 
duced by the Plessey Company, Ltd., Ilford, 
Essex, has been designed primarily for capac:tor- 
start induction motors which are being used on 
an ever-increasing scale for small power applica- 
tions. The capacitors may be used for any other 
purpose involving the intermittent applica- 
tion of alternating current within the rat ngs 
specified, provided the voltage application does 
not exceed twenty three-second periods per 
hour or its equivalent, subject to a maximum 
of three seconds. 

As illustrated herewith, the capacitors are 
housed in a robust moulded plastic casing 
incorporating a removable cap, which provides 
easy access to the element terminals. Connec- 
tions to the motor windings can therefore be 
made direct to the terminal tags. The con- 
tainer is of small dimensions compared with 
contemporary patterns, while only three sizes 
are used for the entire range. A spring-clip 
bracket carrying the capacitor is secured to the 
motor by two countersunk screws. Replace- 
ment of a capacitor is therefore a simple matter, 
which is an advantage in confined and difficult 
positions. 

Two main types of capacitor are available— 
low volt and high volt. The low-volt range is 
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from 100uF to 260uF, and the high-volt range 
is from 20uF to 80uF. The low-volt unit is 
designed for use on 110V, 50 ¢/s motors with a 
maximum voltage of 150V, or 230V, with the 
starting winding connected to the mid-point 
fo the run winding. The high-volt unit is 
designed for use on 230V, 50 c/s motors, with 
direct connecting starting winding and a 
maximum voltage of 275V. Low-volt units will 
withstand the application of 250V, and the 





ELECTROLYTIC CAPACITORS FOR 
MOTOR STARTING 


high-volt units 350V, for a duration not exceed- 
ing one-third second. The voltages quoted here 
are R.M.S. values throughout. 

The normal operating temperature is 60 deg. 
Cent., but the 150V capacitors have been 
successfully life-tested at temperatures up to 
80 deg. Cent. with a slightly shorter expectation 
of life. A vent is provided for releasing any 
abnormal pressure which may be generated 
by the application of excessive heat and voltage. 

The capacitors are manufactured by the 
British Electrolytic Condenser Company, Ltd., 
one of the Plessey group of companies. 


Exhibitions in 1949 


Many of our readers will no doubt be glad to 
have the following brief particulars of exhibi- 
tions of special interest to the engineering and 
allied industries which are to be held during 
1949. Although the list is not necessarily com- 
plete, it makes reference to forthcoming 
exhibitions in this country and overseas, pre- 
imi information about which has been 
circulated. 


Great BriraIn 


March lst to 3rd, 1949.—Exbibition of 
British Components, Valves and Test Gear for 
Radio, Television, Electronic and Telecom- 
munications Industry, Grosvenor House (Great 
Hall), Park Lane, W.1. i by Radio 
Component Manufacturers’ Federation, 22, 
Surrey Street, Strand, W.C.2. 

May 2nd to 13th, 1949.—British Industries 
Fair, Castle Bromwich, Birmingham. Organised 
by the Board of Trade and the Birmingham 
Chamber of Commerce, 95, New Street, Bir- 


May 16th to 27th, 1949.—Building and Engi- 
neering Exhibition (Equipment and Materials), 
Horticultural Hall, Westminster, 8.W.1. 

i by “ Britain’s Best” Exhibitions, 
17, Henrietta Street, Covent Garden, W.C.2. 

July 5th to 8th, 1949.—Royal Agricultural 
Society’s Show (Implement and Machinery 
Section), Shrewsbury. Organised by the Royal 
Agricultural Society of England, 16, Bedford 
Square, W.C.1. 

July 7th to 16th, 1949.—Underground Mining 
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Machinery Exhibition, Earls Court, London, 
§.W.5. Organised by the General Manager of 
the Engineering Centre, 351, Sauchiehall Street, 
Glasgow, C.2. 

August 25th to September 10th, 1949.—Engi- 
neering and Marine Exhibition, Olympia, 
London, W.14. Organised by F. W. Bridges 
and Sons, Ltd., Grand Buildings, Trafalgar 
Square, W.C.2. 

August 31st to September 13th, 1949.—Exhi- 
bition of Industrial Finishings, Earls Court, 
London, 8.W.5. Organised by Armstrong 
Wridale Organisation, 26, Old Brompton Road, 
8.W.7. 

September 1st to 17th, 1949.—Scottish Indus- 
tries Exhibition, Kelvin Hall, Glasgow. Organ- 
ised by Scottish Industries Exhibition, 351, 
Sauchiehall Street, Glasgow, C.2. 

September 28th to October 8th, 1949.—National 
Radio Exhibition, Olympia, London, W.14. 
Organised by Radio Industry Council, 59, 
Russell Square, W.C.1. 

October 12th to 22nd, 1949.—British Textile 
Machinery and Accessories Exhibition, Belle 
Vue, Manchester. Organised by Textile Re- 
eorder Machinery Exhibition, Ltd., Old Colony 
House, South King Street, Manchester, 2. 

November 17th to December lst, 1949.— 
Building Trades Exhibition, Olympia, London, 
W.14. Organised by Building Trades Exhi- 
bition, Ltd., 4, Vernon Place, Southampton 
Row, W.C.1. 


OVERSEAS 


January 22nd to February 2nd, 1949.—Inter- 
national Motor Exhibition, Palais du Centen- 
aire, Brussels. Particulars from Commissariat 
Général, 15, Rue des Drapiers, Brussels. 

February 20th to 27th, 1949.—International 
Agricultural Machinery and Implements Exhi- 
bition, Brussels. Particulars from Société de 
Mécanique et d’Industries Agricoles, 29, Rue de 
Spa, Brussels. 

March \st to 6th, 1949.—International Agri- 
cultural Machinery Exhibition, Exhibition Park, 
Paris. Particulars from Salon de la Machine 
Agricole, 38, Rue de Chateaudun, Paris. 

March 29th to April 7th and September 6th to 
15th, 1949.—Royal Netherlands Industries Fair, 
Utrecht. Particulars from Mr. W. Friedhoff, 
Netherlands Chamber of Commerce, Hereford 
House, 117, Park Street, London, W.1. 

April 29th to May 15th, 1949.—International 
Aeronautical Show, Grand Palais, Paris. Particu- 
lars from Commissioner General, 6, Rue Galilee, 
Paris, 16e. 

May 21st to June 6th, 1949.—International 
Trade Fair, Porte de Versailles, Paris. Particu- 
lars from Miss E. Lambert, 14-15, Rugby 
Chambers, Rugby Street, London, W.C.1. 

May 30th to June 10th, 1949.—Canadian 
International Trade Fair, Toronto. Particulars 
from Miss M. A. Armstrong, Canadian Govern- 
ment Exhibition Commission, Canada House, 
Trafalgar Square, 8.W.1. 


a enn 


Nrew Town at Basrupon.—A definite decision 
has now been taken to build a new town at Basildon, 
in Essex. Following a public locel] inquiry and, 
after considering all the representations which 
were made, the Minister of Town and Country 
Planning has decided that the scheme fo: building 
a@ new town at Basildon, Essex, shall go forward. 
The area of the new town, some 7834 acres, will 
be that which was proposed in the original draft 
designation order, with one very small modification, 
which excludes the upper reaches of the Pitsea 
and Vange creeks. These waters come within the 
jurisdiction of the Port of London Authority. 
In a letter explaining the reasons which led him 
to reach his decision, the Minister explains that an 
alternative suggestion put forward that. develop- 
ment should take place between Upminster and 
East Horndon wovld have meant an unrecessary 
encroachment on London’s Greer Belt and the loss 
of exceptionally good agricultural land. Assurances 
have been given that there will be as little dis- 
turbance as possible of existing houses and bun- 
galows during the early stages of development and 
that industry will provide opportunities for employ- 
ment to both new and present residents. There 
are plans for improving rail communication with 
the area, and building in the vicinity of the London- 
Southend arterial road is to pe restricted so that 
no houses shall be given direct access to the road. 
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Aluminium Recovery from Scrap 
Aircraft 


P to 1946 nearly all the obsolete and crashed 

aircraft in this country were handled by 
the Ministry of Aircraft Production, or, later, 
by the Ministry of Supply, at the Metal Produce 
and Recovery Depots at Cowley and Eagles- 
cliffe. These depots, however, are now closing 
down, and since 1946 there has been a release to 
normal trade channels of aircraft scrap and 
crashed and obsolete aeroplanes for dismantling. 
The scrap and aircraft have been purchased by 
the aluminium ingot producing companies for 
recovery of the aluminium alloys of which they 
are largely constructed. 

One of the firms dealing with these aircraft 
is B.K.L. Alloys, Ltd., of Factory Centre, 
King’s Norton, Birmingham, which we recently 
visited. This firm has been engaged for many 
years in the production of aluminium ingots 
to all specifications and has processing and 
melting equipment for all types of aluminium 

















14 


Za Holding 
Furnace 




















THE ENGINEER @ 


SIMPLE FURNACE FOR CONTAMINATED 
SCRAP 


scrap. The equipment includes pulverising, 
crushing, baling and magnetting machines for 
treating the scrap, and rotary and stationary 
melting furnaces. The main output of the 
firm is high-grade casting alloys and ingot for 
the wrought alloy manufacturers. It is pro- 
posed, however, to deal here only with the 
firm’s methods for recovery of scrap from air- 
craft and its processing. 

Most of the aircraft taken over from the 
Ministry of Supply are complete with fittings, 
but certain items of equipment and apparatus 
are removed by the R.A.F. A condition of 
sale of the aircraft, however, is that they are 
for the recovery of materials only, and no com- 
plete parts may be disposed of as such. 


MELTING FURNACES 


Before describing the breakdown it is well 
to consider briefly the production of aluminium 
ingots. Most metals, including steel, brass, 
copper, zinc and lead dissolve in, or melt and 
mix with, aluminium at temperatures just above 
the melting point of aluminium, and once other 
metals have alloyed it is not usually possible to 
remove them economically by after-treatment, 
as it is with copper or lead. Impurities can 
only be reduced by diluting them by the addi- 
tion of expensive new pure aluminium. 

On the other hand, aircraft contain large 


amounts of metals other than aluminium. 
Steel, brass, copper, lead, magnesium and zinc 
base alloys are present in varying amounts. 
It is possible by careful cleaning to remove all 
of these items except the steel. As steel is 
present on practically all parts of the machine 
in the form of small bolts, rivets, cable wire, 
&c., it has not been found to be economical to 
reduce the proportion of steel in the scrap to 
be melted below about 10 to 15 per cent. 
Special furnaces have, therefore, been designed 
by the firm in which the aluminium is melted 
off the steel. The molten aluminium quickly 
runs away into containing baths and contact 
with the steel for any length of time is avoided. 
A diagram of a simple type of such a furnace is 
shown herewith. The basis is an inclined sloping 
firebrick hearth with an angle from 5 deg. to 
25 deg. with the horizontal on which the con- 
taminated scrap is heated until the aluminium 
melts, runs down the slope and is collected 
in the bath on the other side of the dividing 
wall. The higher melting point metals are left 
on the hearth and are raked off through a con- 
venient doorway. Another drawing shows a 
more advanced design with twin holding baths, 
and the main melting portion arranged as a 
stack to facilitate charging. 

There is a further factor influencing the 
method of breakdown. A number of different 
aluminium alloys are used in the construction 
of aircraft, the bulk of the aluminium sheet 
and extruded sections being aluminium-copper- 
manganese-magnesium alloys of the duralumin 
type. Other alloys containing nickel, silicon, 
zinc, &c., are also present, and as far as possible 
the alloys must be segregated, or the resulting 
vroduct cannot readily be brought into line 
with any of the recognised aluminium alloy 
specifications. A check on the amount of 
alloying elements present can be made before 
pouring from the bath holding the molten 
metal, when adjustments can be made by the 
addition of alloying elements as required by the 
specification. To facilitate these adjustments 
rapid methods of determination of the elements 
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exceeding 15 per cent, and cut so that the sec. 
tions can be examined for attachments cun- 
taining brass, magnesium, lead, &c. 
Breakdown of the aircraft is usually carricd 
out with the assistance of a crane, the stages 
being, first, a general examination of the 
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STACK FURNACE 


machine to make sure that ammunition, petrol, 
&c., have been cleared, and then stripping most 
of the components, wiring and fittings from the 
interior. After levering off the propellers the 
steel engine bearers are cut through with a 
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present by spectrographic apparatus have been 
developed by the firm. 


BREAKDOWN OF AIRCRAFT 


It is usual in breaking down aircraft to work 
with a view to producing sections of scrap of 
maximum size about 6ft wide by 4ft deep and 
from 8ft to 10ft long, with a steel content not 


blew-pipe and the engines allowed to fall away. 
The next stage is the removal of the main planes 
by releasing the attachment bolts while the 
wing is supported with a crane. Removal of 
the landing wheels and, if present, bomb doors 
follows, with the fuselage again supported, and 
after folding in the remainder of the under- 
carriage, the fuselage is lowered to the ground. 
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At this stage canvas is stripped off from such 
types as the “ Wellington.” The fuel tanks 
are removed from the main planes and they 
and the fuselage are cut by oxy-acetylene cutters 
and by axes into sections as outlined above. 
Aluminium does not cut readily with a flame 
cutter, a8 its heat conductivity is so high that 
heavy sections, such as the spar boom in the 
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components, such as the crankshaft, gears and 
most of the ball races are removed. R.A.F. tool 
kits are used for this work and dismantling is 
laid out as an assembly line in reverse. These 
major components are examined to determine 
whether it is economical to break down further 
and remove all contamination, producing 
perfectly clean aluminium forgings or castings 





CUTTING FUSELAGE OF 


” 


“ Lancaster,” may take up to twenty minutes 
to cut through. With the light sheet skin 
covering an axe is by far the quicker method. 

The procedure of breakdown varies somewhat 
with different types of aircraft, and with most 
types it is possible to carry out the breakdown 
without a crane. In this case, after removal 
of the propellers and the bomb doors, the 
undercarriage is retracted with ropes, the whole 
machine being dropped more or less complete 
on to its “belly.” Cutting up into smaller 
sections is then carried out, working from the 
end of the wings inwards towards the fuselage. 
Accompanying illustrations show aircraft on 
the site, at various stages of breakdown, and 
cutting the fuselage into sections. 

With wooden aircraft only the engine and 
metal propellers, and perhaps small sections of 
metal cowling, are of value, the remainder of 
the aircraft being chopped up by hatchet into 
convenient sizes and burnt. 

A considerable amount of work follows on 
the cut-up sections. Rubber covering is 
removed from the petrol tanks, copper wire and 
tubing are salvaged and the steel sorted and 
as far as possible cleaned from other con- 
tamination. At the same time, the sections 
of aluminium scrap are examined for con- 
taminations which will affect the final composi- 
tion of the ingot, as pointed out previously. 

The table below gives the approximate 


recovery of materials from ‘“‘ Lancaster’ and 
“ Spitfire ” aircraft :— 
“Lancaster”  “ Spitfire” 
Tons ‘ons 
Total weight, with engines ... 14 ocki) 60} See 
Aluminium scrap contaminated 
with steel, &c., but suitable 
Pk eS aE oS ea RCPS 
Weight of ingot recovered from 
the above scrap (approx. 70 
| a er, Lt CORTE nat | 
Non-aluminium material, such 
as rubber tyres, tank covers, 
heavy steel parts, such as 
oleo legs and engine bearers, 
magnesium alloy, &.... ... 2:9 ... ... 0-3 
Wood and waste not recovered 0-1 ... ... — 
“ Merlin ”. engines with radia- 
torsandairecrews ... ... 493 ... .«. Ml 
(four (one 
engines) engine) 


ENGINES 


The aircraft engines are usually removed 
from the site to covered factory space, where 
stripping is carried out. Engines are broken 
down into major components, Large steel 
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which can be melted on a normal bath or crucible 
type of furnace, or whether studs, inserts, &c., 
should be left in and the component melted 
on an inclined hearth furnace. 

A Rolls-Royce ‘ Merlin” engine contains 
about 7 cwt of aluminium alloy, and a Bristol 
“* Hercules ” radial.engine about 9 cwt. 
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Continental Engineering News 


Raising the Gileppe Dam (Belgium) 

To improve the water supply of the 
Verviers area, various measures are being 
studied by the Belgian authorities. An impor- 
tant scheme deals with the raising of the 
Gileppe dam, to double the capacity of its 
lake. When works are completed, the Gileppe 
dam will retain some 25,000,000 cubic yards 
of water instead of its present capacity of 
13,000,000 cubic yards, and will have the same 
capacity as the Eupen dam, now being built. 

It is planned to start work on the Gileppe dam 
in the near future. The Eupen dam and the 
Gileppe dam will be interconnected by means 
of a waterway. A new highway will be built 
at the new level of the lake. The roadway 
crossing the forest around the lake will also be 
raised by 39ft. It is hoped that the under- 
taking will be completed by the end of 1952. 
During the work, the water supply of the Ver- 
viers industrial area will be maintained: by the 
canal linking Gileppe with Eupen. 


Hydraulic Works in Portugal 

During recent years hydraulic works 
have received considerable attention in Portu- 
gal. They are carried out by an autonomous 
board, called ‘‘ Junta Autonoma das Obras de 
Hidraulica Agricola ” (J.A.O.H.A.). ‘The overall 
area of ground affected by irrigation work 
amounts to some 250,000 acres. The whole 
scheme includes twenty projects, of which 
twelve have already been put in execution. 
These projects, which cover the irrigation of 
60,000 acres, represent an electric energy 
output of 16-6 million kWh. 

Among works recently completed or approach- 
ing completion, five are worth mentioning : 
these are the Magos earthen dam, 49ft high ; 
the Burgaes and Idanha gravity dams, respec- 
tively 98ft and 175ft high; the Pego do 
Altar sea wall, 205ft high, and the Val da 
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Gaio dam, 167ft high. The Idanha dam, 
opened last month, is of the gravity type, 
and retains about 100,000,000 cubic yards of 
water. It is 147ft high above the river’s bed. 
The crest, which is 465ft long, has a thickness 
of 14ft 3in at the crown and 117ft at the base. 
The volume of concrete placed on the contract 
amounted to some 68,000 cubic yards, while 
the volume of excavated earth was 17,500 
cubie yards. According to the season, the 
water fall over the dam varies from 115ft 
to 67ft, and the discharge from 0-8 to 11 cubic 
yards per second. 


A New Highway Bridge over the Rhine at 
Cologne 
A new bridge over the Rhine, which 
was opened to traffic recently, is situated 
between Cologne and Cologne-Deutz. The 
new structure replaces a suspension bridge, 
built in 1913-15, and destroyed during the 
second world war. It has an overall length of 
1420ft, and consists of three spans, 430ft, 
600ft, and 390ft respectively. The decking, 
67ft wide, accommodates a roadway 37ft 6in 
wide, two sidewalks 9ft 9in each, and two 
5ft wide cycle tracks. 

Main girders, of the plate-girder type, rest 
on abutments and piers of the former bridge, 
which were partly restored. The new bridge 
took about thirteen months to build and was 
designed by Dr. Ing. F. Leonhardt, consulting 
engineer, Stuttgart, and built by Gutehoff- 
nungshutte Oberhausen, A.G. 


The Zarsuela Hippodrome, Madrid, Spain 

A remarkable race course, completed 
some time ago in the Spanish capital, is said 
to be one of the most outstanding courses in 
Spain. The main feature is the grandstands, 
on which the steppings are carried on a series 
of concrete portal frames, spaced at 16ft 4in 
and connected by shaped slabs, which constitute 
the covering of the betting hall. A central 
group of portal frames is interconnected rigidly 
in order to ensure the general stability of the 
structure, while other frames are united to 
this central group by means of tie-members, 
permitting free expansion for the whole sfruc- 
ture. The upper covering (above the step- 
pings), which is cantilevered over a distance of 
42ft, consists of hyperbolic shells, forming 
panels of 42ft by 16ft 4in, with thicknesses 
varying from 6in to 2in. 


Construction of an Oil Harbour at Antwerp, 
Belgium 


An oil harbour under construction 
in the north of Antwerp includes an oil basin 
with access to the channel and mooring wharves, 
some 3300ft long, for tankers up to 15,000 
tons. The scheme is to be completed in 1951, 
and preliminary works are already in progress. 
A part of a dyke on the dock’s side will be 
demolished and a bridgehead some 115ft wide 
will be built in the south of the channel. 
The scheme includes the construction of a 
double bascule bridge, as well as a refinery, 
laboratories, warehouses, &c. An area on which 
the oil tanks and buildings are to be built 
will be divided into squares surrounded by 
concrete walls, as a measure for fire protection. 
The refinery will be laid out to treat about 
1,000,000 tons of raw oil yearly. 


Opening of the Fragnee Bridge, Liege 

The new Fragnée bridge over the 
Kiver Meuse at Liége, which was opened on 
November 4th, replaces the old bridge, built 
for the International Exhibition of 1904, 
and blown up by the Belgian army engineers 
in May, 1940. The bridge consists of three 
steel spans of the hinged-arch type, 176ft, 
188ft, and 176ft long respectively. The overall 
length of the structure between abutment 
bearings is 578ft. The superstructure of 
each span consists of six lattice-arch ribs, 
3ft 3in high, spaced at 8ft 9in centres, the ribs 
being interconnected by vertical diaphragms. 
The overall weight of the bridge is 2100 tons. 
For the construction of the bridge  half-ribs 
of each span were shop assembled and delivered 
to site by waterway, where they were put 
into place by means of a floating crane. 
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Industrial and Labour Notes 


British Overseas Trade 

Exports of United Kingdom goods in 
the month of November reached a total value of 
£147,100,932, and thus surpassed the July total 
of £145,632,342, the highest figure recorded 
previously. There were twenty-six working 
days in November and the value of exports on a 
daily basis was 5 per cent higher than in October 
or July. In volume, November exports are 
estimated provisionally as being 148 per* cent 
of 1938, compared with 142 per cent in October 
and slightly below the estimated volume in 
July. The Board of Trade claims, therefore, 
that exports have closely approached the end- 
year target of 150 per cent of the 1938 volume. 

Machinery exports again made an outstanding 
contribution to the month’s total, their value 
being £23,381,704, or about £1,000,000 more 
than in October. The quantity of machinery 
exported in November is given as 80,917 tons, 
compared with the 1938 monthly average of 
38,272 tons. New cars and chassis exported 
during the month numbered 19,309, and com- 
mercial vehicles and chassis numbered 6988. 
November exports of iron and steel and manu- 
factures thereof amounted in all to 179,472 
tons, and exports of coal totalled 1,070,831 tons, 
compared with a monthly average in 1938 of 
2,988,019 tons. 

Imports during November were valued at 
£181,016,056, a figure which has been exceeded 
only twice since the war, and re-exports 
amounted in value to £5,167,068. As the rise 
in the value of November exports, compared 
with October, was little more than the increase 
in imports, the adverse visible balance declined 
by about £300,000 to £28,748,056, which figure, 
however, was lower than in any month since 
January, 1947. 


Coal Production 


In the two weeks preceding Christmas 
week, British coal output was higher than at any 
time since June, 1940. In the week ended 
December llth, the saleable output of deep- 
mined coal was 4,214,000 tons and in the follow- 
ing week, ended December 18th, it was 4,427,400 
tons. Outputs from opencast workings in the 
two weeks were 192,000 tons and 157,900 tons 
respectively. The total coal production for the 
fifty weeks of 1948, ended December 18th, was 
201,987,800 tons, of which 190,546,900 tons 
were deep-mined and 11,440,900 tons opencast. 

These figures, issued by the Ministry of Fuel 
and Power, show, therefore, that the target of 
11,000,000 tons set for opencast coal production 
in 1948 has been exceeded, but that the year’s 
target of 200,000,000 tons of deep-mined coal 
is not likely to be reached. In the week ended 
December 11th, output per manshift at the coal 
face was 2-99 tons, compared with 2-95 tons in 
the corresponding week of 1947, and voluntary 
absenteeism amongst face workers was 6-37 per 
cent. The tonnage of mined coal lost during 
that week through disputes, accidents, break- 
downs and other causes was estimated as being 
22,000 tons. 


Coal Production and the Iron and Steel 
Industry 
Some observations on the iron and 
steel industry’s dependence upon a regular and 
adequate supply of coal are made in the 
December issue of Man and Metal, the official 
journal of the Iron and Steel Trades Con- 
federation. The Confederation says that, 
although past disputes in the coal industry have 
brought great hardship to its members, the 
steelworker has never reproached the miner and 
has always followed “his struggle with the 
greatest sympathy and understanding.” 

But, the journal continues, the steelworker 
has every reason to be deeply concerned with 
the question of coal production and has viewed 
with grave disquiet the almost abortive efforts 
of the National Coal Board to increase coal 
output to a really effective level. ‘‘ It is already 
evident,” the Confederation says, ‘‘ that the 





target figure set for 1948 will not be reached, 
and this fact is greatly to be deplored.”” Various 
reasons have been put forward as to why the 
high expectations of nationalisation have fallen 
short of fulfilment, and the journal points out 
that the task undertaken by the National Coal 
Board was admittedly one of considerable 
magnitude. It goes on to say that “the 
apparent unresponsiveness of many of the 
miners has been both disconcerting and dis- 
appointing,’ and declares that “it is not a bit 
of use saying, as so many responsible persons 
seem to be doing, that but for nationalisation 
the coal industry would be producing sub- 
stantially less than it is.” , 

The Iron and Steel Trades Confederation feels 
that there is a growing tendency for some people 
to expend far too much time and energy in seek- 
ing out and drawing comparisons between what 
was and what is. Time and energy thus spent it 
believes to be very largely wasted. ‘‘ What is,” 
the journal observes, is what matters, and so 
far as the coal industry is concerned, what 
matters is that the problem of providing a much 
more plentiful and cheaper supply of coal should 
be solved in the shortest ible time. ‘On 
their success or failure to do this,”’ the Con- 
federation asserts, “‘ the Coal Board and the 
Government will ultimately be judged.” 


Railway Wages 

A special delegate conference of the 
National Union of Railwaymen, which was held 
in London last week, discussed, amongst 
other matters, the claim which was put forward 
in September for an increase of 12s. 6d. a week 
in railway workers’ wages. It may be recalled 
that this claim was advanced by the N.U.R. 
without the support of the other railway unions, 
and that at the end of October it was rejected 
by the employers as represented by the Railway 
Executive, London Transport Executive, Docks 
and Inland Waterways Executive and the 
Hotels Executive. Among the reasons for 
rejection, the employers argued that any 
increase in wages could be met only by a sub- 
stantial rise in fares and rates that did not 
bring about a further fall in business. Existing 
charges, it was then stated, were, in fact, 
already discouraging traffic by rail. 

Last week’s delegate conference, which was 
held in private, considered the rejection of the 
claim, and it was stated subsequently that it 
had been agreed that the Ministry of Labour 
should be informed of the existence of a dispute 
between the N.U.R. and the four Executives 
which constitute the employers. When notified 
of the existence of a dispute, the Minister of 
Labour, under the National Arbitration Order, 
has twenty-one days in which to refer the 
matter to a tribunal, a court of inquiry or to 
some other machinery for dealing with dis- 
putes. If the Minister should fail to act within 
that period strike action becomes legal. 


The T.U.C. and Nationalised Industries 


The General Council of the Trades 
Union Congress gave further consideration at 
its meeting on Wednesday of last week to the 
structure and operation of nationalised indus- 
tries. A statement issued after the meeting 
reported that the General Council has already 
had consultations with the Labour Party 
about the matter. Aspects which have been 
studied include the composition of the boards 
of nationalised industries, joint consultative 
machinery, the problem of providing for a 
reasonable degree of decentralisation without 
detriment to the need for co-ordinated effort 
on matters of major policy, and the extent of 
the training and promotion facilities available 
to workers in the industries. The T.U.C. 
intends now to undertake a further review of 
the administrative arrangements and conduct 
of the nationalised industries and also an 
examination of their current problems. 
Another matter considered by the General 
Council was the advice and information service 


on the training of workshop representatives 
which the T.U.C. is offering. to its affiliated 
unions. In addition, the General Council 
proposes to direct the attention of affiliated 
unions to the existence of research associations 
in the industries which they cover, and to 
invite reports from trade unionists serving on 
the governing bodies of such associations on 
the advantages which may be derived from 
membership. 


London’s Transport and Commerce 


The London Chamber of Commerce 
has sent to the Minister of Transport, the 
Minister of Town and Country Planning, and 
the War Damage Commission, a memorandum 
setting out its views on London’s transport 
system. Its comments on the matter are based 
on the view that it is the business of a public 
transport undertaking to provide the service 
required by the citizens, as opposed to the 
view now apparently accepted by the London 
Transport Executive that it.is for the citizens 
to adapt their business and their habits to suit 
the facilities which the Executive is at present 
able to offer. 

The memorandum says that the Chamber 
finds it difficult to believe that there is any 
insuperable engineering problem in building 
additional tubes and underground railways in 
London itself. In fact, it is suggested that the 
many blitzed sites should make the provision 
of railway stations—which might otherwise 
have presented a_ difficulty—comparatively 
easy. If any projects of this sort exist, the 
Chamber contends, the public should be 
informed of them immediately. 

In the latter part of the memorandum the 
London Chamber of Commerce observes that 
far from the transport position improving as 
time goes on, “it is evident that it will grow 
worse unless two measures are taken con- 
currently.” The first of those measures, it is 
suggested, should be to increase London’s 
transport by building new underground rail- 
ways and tubes. The second is to stop, and 
“then reverse the tendency for workers in 
London to travel from and to the outskirts 
instead of living in it.” 

So far as the first is concerned, the memo- 
randum recapitulates that there has been no 
announcement of any large-scale plan to increase 
London’s transport facilities. So far as the 
second proposed measure is concerned, the 
Chamber feels that exactly the opposite is 
being done at the present time. Instead of 
concentrating upon increasing the housing 
facilities in London, large building schemes, it 
states, are being planned and undertaken on 
London’s outskirts. As it is evident that many 
of the large houses in London squares will never 
again be occupied by one family, as in the past, 
the suggestion is put forward that here large 
blocks of flats should be made available for 
Londoners. Then, also, it is urged, there are 
many derelict sites where flats or houses could 
be erected. Only in the case of housing estates 
for those to be employed locally should per- 
mission be given for large-scale building on the 
outskirts of London, for, the memorandum 
continues, ‘‘to provide housing on London’s 
fringe for London workers, without any addi- 
tional provision for getting them to and from 
their work, must lead to an absolute breakdown 
of London’s transport system.” 

Finally, the memorandum stresses that the 
problem of London’s transport is already large 
and threatening, and the Chamber’s view is 
that “it is merely playing with it ” to suppose 
that a solution can be found by staggering of 
hours. Staggering, it is admitted, has its uses 
where it can be employed without a loss of 
efficiency. To suppose, however, that it can 
furnish a permanent answer to London’s 
transport problem shows, according to the 
memorandum, a complete failure to grasp the 
magnitude of the present problem and of the 
problem ahead, which the Government’s own 
building policy must aggravate. 
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French Engineering News 
(From our French. Correspondent) 


In Morocco 15,000kW have been added to 
the general network by the Im-Fout electric 
plant over the past six months. A second 
group of turbines is to be installed at the 
Im-Fout dam by the end of the year, but demand 
is still increasing more quickly than production. 
Work is also p on the Daourat dam 
plant, and the Oujda thermal plant will shortly 
be five times more powerful. 

With increasing industrial activity, transport 
has had to be improved and between Ouarzazate 
and Marrakech the roads have been overhauled 
to improve transport of ore. Work has been 
carried out on the port of Casablanca, but 
traffic is increasing at such a rate that a.com- 
mission has had to be appointed to consider 
immediate measures nec Other ports 
are developing all along the coast. Traffic on 
the railways is increasing, with the use of diesel- 
electric locomotives. 


* * * 


Activity in the mechanical and electrical 
industries in France during October and at the 
beginning of November w.s reduced owing to 
industrial troubles and electricity restrictions. 
Supplies of raw materials were fairly satisfac- 
tory, but metal prices were very high. There 
were still acute shortages of ball bearings, 
electric bulbs and steel springs for automobiles. 
Machine tool construction was high, ovtput 
being between 180 and 200 per cent that of 
1938, while mechanical precision production 
was 110 per cent that of 1938. Automobile 
production was about 60 per cent that of 1938. 


* * * 


Industrial production in France, which was 
to have attained 125 per cent of the 1938 
level this year according to the Monnet Plan, 
reached 118 per cent in May, 1948. Since then, 
production has dropped owing to paid holidays 
and industrial troubles. October production 
was 92 per cent that of 1938, a reduction of 
26 per cent compared with 1938 and 40 per cent 
compared with May, 1948. Coal production 
in May, 1948, was 3,923,000 tons, against 
508,000 tons in October, 1948. Electricity 
production was 2,380,000,000kWh against 
2,115,000,000kWh,. oil fuel production was 
850,000 litres against 697,000 litres, pig iron 
produced was 566,000 tons against 402,000 
tons, and crude steel 597,000 tons against 
443,000 tons; 142,200 tons of construction 
material was produced against 161,000 tons, 
456,400 tons of cement against 461,000 tons, 
304,400 bricks and tiles against 366,000, 4597 
tons of rubber tyres against 5175 tons, and 
2577 tons of industrial rubber against 2450 tons. 

The figures show that although the reduced 
production did not affect industries such as the 
rubber and automobile industries, basic 
activities such as power, steel and chemicals 
were profoundly affected and the reaction on 
production will be felt in coming months. 

In addition to the effect of strikes in the 
mining industry, the reduction in production 
was due to other factors, including shortages 
of credits and raw materials, shortage of power 
and various psychological factors due to general 
uncertainty about the future. 


* * * 


Cherbonnages de France has just issued an 
account of its final stocktaking following the 
October and November strikes. The n iners’ 
strike which started on October 4th and did 
not completely end until November 29th, 
resulted in a net production loss of 6,000,000 
tons. ‘Bhis does not include losses resultant 
on damage in certain mines. This damage 
included the flooding of twelve pits and thirteen 
pumping stations, firing of surface installations 
in the Loire, fire in two pits in Aquitaine, 
deterioration of several coking ovens following 
sudden stoppages, and othr damage, valued 
at about 10 milliard francs. Although the 
mines’ budget was balanced at the beginning of 
1948, it is unable to meet these exceptional 
charges and Charbonnages de France has been 
obliged to ask the Government for an excep- 
tional, subsidy. 
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Notes and Memoranda 


Rail and Road 

Raitway Conpirions In West Arrica.—It is 
announced by the Crown Agents for the Colonies 
that Mr. A. Campbell, M.I.Mech.E., M.I.Loco.E., 
Chief Mechanical Engineer in the Crown Agents’ 
Office, left Liverpool on December 30th, to study 
railway conditions in Nigeria, Gold Coast and Sierra 
Leone. 

Gorton Burtps Eneres Acar.—The Eastern 
and North Eastern Regions of British Railways 
announce that, after a lapse of nine years, some 
locomotives ere to be built at Gorton, and an order 
for ten Class “Bl” mixed traffic engines is in 
hand. They will be numbered 61340-61349 inclu- 
sive, three being due for completion this year and 
seven in 1949. The first, “‘ No. 61340,” has already 
been put into service. 

Motor Inpustry’s Provine Grounp.—In addi- 
tion to its annual subscription of £40,000 to the 
Motor Industry Research Association, the Society 
of Motor Manufacturers 4nd Traders is making a 
further donation of £20,000 towards the high extra 
expenditure consequent upon the M.I.R.A. taking 
over the aerodrome at Lindley, near Nuneaton, 
as 4 proving ground. Already several firms in 
the motor industry have taken advantage of the 
facilities provided there, and as soon as the cir- 
cuits are fully marked out and traffic control signs 
installed, considerable further use will be made 
of the track. The utmost importance is placed by 
the industry on this research, development and 
testing of vehicles, the latter having hitherto been 
done on the open road under difficult circumstances. 
The investigation of strains and stresses on trans- 
port vehicles is also being carried. out on the 
proving ground by M.I.R.A. staff. The control 
tower of the aerodrome is being converted into 
offices, and other work being carried on includes the 
development of instruments for use on the track. 

CENTRAL TRANSPORT CONSULTATIVE COMMITTEE. 
—The Minister of Transport has now appointed the 
Central T: rt Consultative Committee for 
Great Britain, under the chairmanship of Major 
Egbert Cadbury. The committee is established 
under the provisions of Section 6 of the Transport 
Act, and in addition to the i dent chairman, 
it consists of representatives of agriculture, com- 
merce, industry, shipping, labour and local autho- 
rities, and members nominated by the Minister and 
by the British Transport Commission. The com- 
mittee may consider any matter (including charges) 
affecting the services provided by the British Trans- 
port Commission. In icular, it must consider 
any such matters which arise from representations 
by users of those services, or are referred to it by 
the Minister or the Commission. The recommen- 
dations of the committee will be notified to the 
Minister, who may give directions to the Commis- 
sion on the matters with which they deal. Further- 
more, the committee is required to present an 
annual report to the Minister, and this report is 
to be laid before Parliament. Mr. G. Cole Deacon 
is secretary of the committee, the offices of which 
are at 22, Palace Chambers, London, 8.W.1. 


Air and Water 


Humper Ports.—The British Transport Com- 
mission announces that as from January 1, 1949, 
the functions of administration of the ports of 
Hull, Grimsby and Immingham will be transferred 
from the Railway Executive to the Docks and 
Inland Waterways Executive. 

Wuampoa Harsovur.—It is reported that Wham- 
7 Harbour, 10 miles south of Canton, on the 

earl River, was officially opened for shipping on 
November 30th. The opening marked the comple- 
tion of an important phase of the South China 
reconstruction plan. harbour has a 100ft 
wharf and is linked with Canton by the Canton- 
Kowloon Railway and several roads. 

Arriat Survey or Brirain.—The Ordnance 
Survey Office is now producing a series of 6in air 
mosaics, which supplement and bring up to date 
the Ordnance Survey maps of Britain. Ordnance 
Survey maps are now considerably out of date, 
and it will be many years before they can be fully 
revised so that all the changes which have taken 
place in towns and countryside in recent years can 
be shown. Air mosaics are made by assembling 
a number of air photographs or parts of air photo- 
graphs to form a single picture. They have cer- 
tain advantages over maps, for they show natural 
features in their natural appearance and propor- 
tion. Thus, in mining districts, for example, it is 
possible from air mosaics to distinguish the exact 
forms of tip-heaps and the direction in which 
they are extending and to ascertain whether they 


are disused, old or comparatively recent. As 
supplements to maps, air mosaics are being found 
very useful by those who are professionally con- 
cerned with town and country planning. The 
service has not yet been extended to the whole 
country, but several areas have been completely 
covered. 


AustTrauian Civit Am Trarnine ScHoon.—An 


airline training school, reported to be the largest 


in Australia, is to be built at Kingsford Smith 
Airport, Sydney, by Qantas Empire Airways. 
The school will occupy two floors, with a total 
area of 8000 square feet, and will include seven 
lecture rooms, an engineering demonstration room, 
and instructors’ offices. Instruction will cover 
engineering, traffic, flying operations, navigation, 
radio, catering and general staff training. 


Hypro-Extectric DEVELOPMENT IN GREECE.— ~ 


It is reported that a survey for large-scale develop- 
ment of hydro-electric resources and the construc- 
tion of water-supply works in Greece is to be 
conducted by an American company. It is stated 
that the survey will cover the Acheloos, Ladhon, 
Vodhas and Louras Rivers in Greece, and is expected 
to take at least twelve months to complete. The 
company will also examine available irrigation 
facilities and will make recommendations for fur- 
ther development, including the use of electric 
power for pumping water to land above river level ; 
it will investigate problems arising from the use 
of water for power generation purposes in relation 
to irrigation and vice versa, and the development 
of flood control facilities to prevent overflow and 
damage by erosion. It will also rt on the 
possibilities of using lignite for the generation of 
power. 


Miscellanea 
Toe Late Mr. N. GREENHALGH.—We have 
learned with regret of the death, on December 16th, 
of Mr. Nathaniel Greenhalgh, sales director of 


Burton Griffiths and Co., Ltd., Marston Green, 
Birmingham. He was sixty-three. 


A Hoste ror A Works TRAINING CENTRE.—A 
hostel is to be opened by the Stanton Ironworks 
Company, Ltd., near Nottingham, to enable boys 
drawn from its "other works to attend the training 
centre for craftsmen for the company’s foundries 
and engineering departments. The training centre 
was opened in 1947, and the new hostel, in addition 
to giving every boy in the company’s employ similar 
opportunities, will also give them experience in 
communal life with boys from other works. 

Paxman “ Marx 12 TPM ” Enorves.—Many of 
the Paxman “ Mark 12 TPM” engines, built 
during the war for propulsion of landing craft 
were sold as Government di material and 
have been put into service in vessels and land 
installations of widely varying nature. Owners 
of such engines as were purchased from sources 
other than Davey, Paxman and Co., Ltd., Col- 
chester, will be interested to know that instruction 
manuals and illustrated spare parts lists may now 
be obtained from the makers. 

EXHIBITION oF CommuNIcATIONS TEsT GEAR.— 
Marconi Instruments, Ltd., is staging a display of 
their current range of communications test gear at 
the company’s London showrooms, 109, Eaton 
Square, London, S.W.1. The exhibition will be 
open for two weeks, February 2lst to March 4th 
(Monday to Friday), and there will be many working 
demonstrations. Radio and communications engi- 
neers are invited to apply for admission tickets, 
either to Marconi Instruments, Ltd., St. Albans, 
Herts, or the London showrooms. 


A PortTaBLE BAROMETER OF 1700.—The National 
Science Collection at the Science Museum, South 
Kensington, has received a portable barometer, 
made by the well-known clockmaker, Daniel Quare 
(1649-1724), and lent by Mr. R. Meyrick, Corbridge- 
on-Tyne. The barometer is an early domestic 
form of the instrument, in which the tube and 
cistern are enclosed in a fluted walnut case carried 
on four metal feet. These enable the instrument 
to stand on a table, though a ring is also provided 
by means of which the barometer can be hung 
against a wall. The main scientific interest of 
this barometer is that it was the first designed for 
portability, having been made by Daniel Quare 
to his own patent ification of 1695. It uses a 
cistern with a flexible leather bottom, which can 
be compressed by means of a screw so as to fill 
the barometer tube with mercury and thus avoid 
the risk of damage when the barometer is moved. 
To reduce this risk still further there is a constric- 
tion near the top of the tube, which retards the 
flow of the mercury and thereby reduces the impact 
of the column on the upper, closed end of the tube. 





Forthcoming Engagements 


s ine of Institutions, Societies, dc., desi of 
having notices of meetings inserted in thie column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 
Association of Supervising Electrical Engineers 

Mon., Jan, 3rd.—SuHEFFIELD Brancu: Royal Victoria 
Hotel, Sheffield, “‘ Process Heating by High-Frequency 
Valve Generators,” G. F. Jones, 7.30 p.m. 

Tues., Jan. 4th.—N.W. Lonpon BRANCH : St. Hilda’s 
Hall, Northolt Road, South Harrow, “‘ The Principles 
of Generation,” W. F. Parker, 7.45 cha or 
Lonpon Brancu : Castle Hotel, High Street, Eltham, 
“* Single-Phase Motors,” A. N. D. Kerr, 8 p.m.——-W. 
Lonpon Branca: Hammersmith Town Hall, King 
Street, Hammersmith, “The Heat Pump,” 
Gilchrist, 7.30 p.m. 

Wed., Jan. 5th—N.E. Loxpon Brancu : Mawneys 
Arms, Mawney’s Road, Romford, *‘ Control Gear,” 
S. H. Harding, 8 p.m.——YorkK Brancu: Royal 
Station Hotel, York, “ Industrial Lighting,” C. C. 
Veitch, 7.30 p.m. 

Thurs., Jan. 6th—S. Lonpon Brancu: Cafe Royal, 
North End, Croydon, ‘‘ Pyrotenax Mineral Insulated 
Cable,” G. E. D. Redman, 8 p.m. 


Chemical Society 
7th.—Engineers’ Club, Albert 
Manchester, “ Production of Acetylene from 
carbons,” H. Steiner, 6.45 p.m. 


Incorporated Plant Engineers 

Tues., Jan. 4th—S. Wates Branca: Grand Hotel, 
Cardiff, five-minute talks by members, 7.30 % 

Wed., Jan. 5th—Lonpon Brancn: Royal Society of 
Arts, John Adam Street, Adelphi, W.C.2, film, 
“* Atomic Physics,” 7 p.m. 

Thurs., Jan. 6th.—PETERBOROUGH Branco: Gas Com- 
pany’s Film Theatre, Church Street, aay ema 

Scheduled Maintenance,” F. B. Kelsall, 7.30 

Fri., Jan. Tth. —Brmrcnam BRANCH : Imperial 
Temple Street, Birmingham, “‘ Twenty Years’ 
with Bucket Type Excavators,” S. L. McKay, 7.30 


onn.. Jan. 11th.—E. Lanes. Brancu : Engineers’ Club, 
Albert Square, Manchester, “Fire Appliances,” H. 
Hoyle, 7.15 p.m. 

Thurs., Jan. 13th.—Y.M.C.A., Shakespeare Street, Not- 
tingham, “Prevention of Injury from Dust Explo- 
sions in Industry,” D. Matheson, 7 p.m. NEw- 
CASTLE-UPON-TYNE BRANCH : Crown Hotel, Newcastle- 
upon-Tyne, “ Principles of Lubrication,’”’ W. J. Frier, 
7.30 p.m. 

Institute of British Foundrymen 

8th.—NewcasTLE Branco: Neville Hall, 

m-Tyne, “Branch President’s Night,” 

Vest Ripine or YorEs Brancu: Tech. 
cd sen Bradford. Prizewinning paper, 8. W. Wise 
Memorial Competition, 6.30 a 

Mon., Jan. 10th.— SHEFFIELD RANCH : Royai Victoria 
Hotel, Sheffield, “ Do You Use Your Cost System ?” 
R. L. Lee, (A 30 p .™m. 

Tues., Jan. Lith. —St0veH Pee mate ai Duty Alloys, 
Ltd., Slough, * ‘Some 8 les of Light Alloy 
Founding,” H. W. Keeble od Mr. ven, 7.15 p.m. 

Wed., Jan. 12th.—LaNCASHIRE Brancu eers’ 
Club, Albert Square, Manchester, ‘ ‘Venting of Cores 
and Moulds,” D. Killingworth, 7 p.m. 

Institute of Marine Engineers 

Tues., Jan. 11th.—85, Minories, E.C.3, ‘‘ Methods of Non- 
Destructive Testing of Large Marine Forgings and 
Castings,” J. Rhodes, T. H. Arnold and H. 8. Peiser, 
5.30 p.m. 


Square, 
ydro- 


fotel, 


Sat., Jan. 
Newoastle uw 


Institute of Metals 

Thurs., Jan. 6th.—BremincHam Locat Secrion: James 
Watt Memorial Institute, Great Charles Street, Bir- 
mingham, “ Metals in Instruments,” E. H. Bucknall, 
6.30 p.m. 

Institute of Navigation 

Mon., Jan. 10th.—Royal Geographical Society, 1, Kens- 
& ington Gore, 8.W.7, three on radio systems, com- 
mentary by 'R. F. Hansford, 5.30 p.m. 

Institute of Petroleum 

Wed., Jan. 12th.—Mansion House, 26, Portland Place, 
W.1, “‘ Measurement of Kinetic Boundary Friction,” 
F. T. Barwell and A. A. Milne, 5.30 p.m. 

Institute of Road Transport Engineers 

Mon., Jan. 3rd.—ScorrtisH CENTRE : Ca’doro Restaurant, 
G ow, annual dinner dance, 6 p.m. 

Wed., Jan. 5th.—N.W. CENTRE : asincen’ Club, Albert 
Square, Manchester, “ Diesel Engines,” V. W. Pilking- 
ton, 7.30 p.m. 

Institute of Welding 

Thurs., Jan. 13th.—S. Lonpon Brancu: Institute of 
Marine Engineers, 85, Minories, E.C.3, ‘“‘ New Methods 
of Oxygen Cutting Stainless Steels,’ E. Seymour 
Semper, 6.30 p.m. 

Institution of Civil Engineers 

Tues., Jan. 4th.—Great George Street, Westminster, 
8.W.1, “ A Reclamation near Wainfleet, Lincs,’’ G. E. 
E. Buchner, 5.30 p.m._—S. Wales anp MonmovuTH- 
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SHIRE AssooraTion : 8. Wales Institute of Engineers, 
Park Place, Cardiff, student’s paper, 6 p.m. 

Thure., Jan. 6th.—N.W. Association : Engineers’ 
Club, Albert Square, Manchester, “ Some Experiences 
y irensportation Services in India,” P. A. James, 


aa “ee 11th.—Great George Street, 8.W.1, “‘ Site In- 
vesti ions, including Boring and Other Methods of 
Sub-Surface Exploration,” H. J. B. Harding, 5.30 p.m. 


Institution of Electrical Engineers 
Mon., Jan. 10th.—Lonpon StupeEnts’ Section: Savoy 
Place, Victoria Embankment, W.C.2, “ Electrical 
Methods of Recerding Transient Pressures,” M. T. 


Cree, 7 p.m. 

Tues., Jan. 11th.—MEASUREMENT AND Rapio SECTION : 
Savoy Place, Victoria Enbankment, W.C.2, “‘ Double- 
Ratio A.C. Bridges with Inductively Coupled Ratio 
Arms,” H. A. M. Vanderlyn ; “ A Direct Capacitance 
Aircraft Altimeter,’”’ W. L. Watton and M. E. Pember- 
ton, 5.30 p.m. 

Wed., Jan, 12th.—Ravio Section: Savoy Place, Vic- 
toria Embankment, W.C.2, “‘Some Aspects of Design 
of Balanced Rectifier Modulators for Precision Applica 
tions”” and “The Effects of an Unwanted Signal 
Mixed with a Carrier Supply of Ring-and-Cowan 
Modulators,” D. G. Tucker, 5.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 

Tues., Jan. 11th.—39, Elmbank Crescent, Glasgow, “* The 
History of the River Clyde and the Development of the 
Port of Glasgow,” W. F. Robertson, 6.30 p.m. 


Institution of Engineering Inspection 

Tues., Jan. 4th.—Bristo. Branco : Grand Hotel, Broad 
Street, Bristol, “‘The Heat-Treatment of Steels,”” W. 
H. Dearden, 7.30 p.m.——CoventRY BRANCH: 
Tech. College, Coventry, ‘‘ Modern Trends in Internal 
Combustion Design,” T. Brown, 7.30 p.m. 

Thurs., Jan. 6th.—LONDON BRANCH : Royal Society of 
Arts, John Adam Street, Adelphi, W.C. 2. “* X-Rays in 
Medicine and Industry,” E. J. Reendnean! 6 p.m. 


Institution of Heating and Ventilating Engineers 
Wed., Jan. 5th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, S.W.1, “‘ Heating and 
Ventilating Plants in German Underground Installa- 
tions,” L. C. C. Rayner, 6 p.m. 


Institution of Mechanical Engineers 

Thurs., Jan. 6th.—Scottish Brancu: Royal Tech. 
College, Glasgow, “‘ Heat Engines,” K. Baumann, 
7.30 p.m. 

Fri., Jan. 7th.—Storey’s Gate, St. James’s Park, 8.W.1, 
“Rotary Motion,” W. Abbott, 6 p.m. H 
Branco: Heriot-Watt College, Edinburgh, “‘ Heat 
Engines,” K. Baumann, 7. a 

Tues., Jan. 11th.—AUTOMOBILE IVISION : Storey’s Gate, 
St. ‘James's Park, 8.W.1, “* Basic Problems in the Engi- 
neering of a Modern All-Metal Motor Body,” E. 8. 
White, 6 p.m. 

Institution of Works Managers 

Thurs., Jan. 6th—Leeps Brancu: Great Northern 
Station Hotel, Leeds, “‘ Economic Planning,” Sir 
Grah Cunningh 7 p.m. 

Junior Institution of Engineers 

Fri., Jan. Tth.—39, Victoria Street, 8.W.1, film evening, 
“Wheels Behind the Wheels,” introduced by 
Bromage, 6.30 p.m. 

Mon., Jan. 10th.—N.W. Section : The Manchester Geo- 
graphical Society, 16, St. Mary’s Parsonage, Man- 
chester, “ Ships of the Fishing Fleet,” R. Bayes, 7 p.m. 


The Newcomen Society 
Wed., Jan. 12th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, 8.W.1, ‘ Trevithick, 
Raistrick and the Hazledine Foundry, Bridgnorth,” 
8. Morely Tonkin, 5.30 p.m. 








Catalogues 


J.H. Fenner anv Co., Ltd., Hull. —Catalogue entitled 
“ Kighty-five Years of Progress.” 

Power-Gas Corporation, Ltd., Stockton-on-Tees.— 
Booklet on industrial crystallisation plant. 

A. B. Scorzr, Ltd., 1, Ford Lane, Pendleton, Salford, 
6, Lancs.—Folder dealing with refuse destructors. 

R. anp J. Dick, Ltd., Greenhead Works, Glasgow, 
§.E.—Catalogue describing rubber vee rope, ‘‘ Dickrope.”’ 

Dorman, Lone anv Co., Ltd., Middlesbrough.— 
Folder illustrating bridge and constructional activities. 

Extzcrro Metsops, Ltd., 220, The Vale, London, 
N.W.11.—Leafiets dealing with relays type ‘“‘ XE ” and 
“ His.” 

Wripves Founpry anp Encingerine Company, Ltd. 
Widnes, Lancs.—Publication entitled ‘‘ Fabrication in 
Steel.” 

Visco Enotngeertnc Company, Ltd., Stafford Road, 
Croydon.—Publication No. 487, describing steel shell 
cooling units. 

J. H. Fenner anv Co., Ltd., Leather Sales Division, 
Hull.—Booklet dealing with the design of hydraulic 
installations, giving details of Fenner engineered sealing 
leathers. 

Warre Etecrreica, Instrument Company, Ltd., 
Rosamon Works, 10, Amwell Street, Rosebery Avenue, 
London, E.C.1.—Leaflet giving details of precision tor- 
sion balances. 
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Apam Macuine Toot Company, Ltd., Acme Works, 
Waverley Road, St. Albans,.Herts.— tt describing 
the Adam Complete Tool ‘Service for Single Spindle 
Automatic Lathes. 

Grores ConEeN, Sons anv Co., Lid., Broad 
Chambers, Hammersmith, W.6.—Brochure describj 
the dismantling and demolition and the removal 
reinstallation of plant. 

Hic Dury Attoys, Ltd., 89, Buckingham Avenue, 
Slough.—Catalogues of pressure die cust squirrel-cage 
rotors in aluminium, forgings in hiduminium, and cagt 
rainwater goods in hiduminium. 

MonoMeTeR MANUFACTURING Company, Ltd., West. 
cliffe-on-Sea, Essex.—Pamphlets describing semi-rot 
melting furnaces, lead-melting furnaces, white-metal 
nas plant, and hot metal receivers and rotary melting 
urnaces. 





Personal and Business 


Mr. F. Brown and Mr. T. M. Exxiot have been 
appointea special directors of Arthur Lee and Sons, 
Ltd. 

Mr. C. B. M. Daz, M.I.Mech.E., has been 
appointed head of the design department of W. J. 
Fraser and Co., Ltd. 

Mr. I. C. p— Marronratvy has been appointed 
chief engineer in the industrial lubricants depart- 
ment of the Vigzol Oil Company, Ltd. 

Mr. J. W. Grosz, A.C.G.I., and Mr. G. H. Buack 
have been appointed directors of Kestner Evapo. 
rator and Engineering Company, Ltd. 

Mr. Georce H. Batey is retiring from the 
position of Chief Engineer (Designs) of the Metro. 
politan-Cammell Carriage and Wagon Company, 
Ltd. He has been in the company’s service for 
approximately forty-six years. Harry Green 
has been appointed to succeed Mr. Bailey. 

Mr. H. C. Ocpen, B.Sc., A.M.I.E.E., Senior 
Assistant Operation Engineer in the Yorkshire 
Division of the British Electricity Authority, has 
been appointed System ration Engineer of the 
Division, in succession to Mr. P. G. Hieatt, M.I.E.E,, 
M.I.E., who has become Personal Assistant to the 
Divisional Controller. 





Contracts 


Tue British ELECTRICITY AUTHORITY announces 
that during the past month contracts have been 
placed for generating station, switching and trans- 
forming station and transmission equipment amount- 
ing in the aggregate to £5,786,431. 

Tue Brusa EvectrRicaL ENGINEERING CoMPANY, 
Ltd., has received from Messrs. John Brown and 
Co., of Clydebank, an order for an alternator to be 
driven by the first closed-cycle gas turbine to be 
installed in the United Kingdom. This 12,500-kW, 
0-85 p.f., 11-kV, 3000 r.p.m. set is for the Dunaee 
power station, under the auspices of the North of 
Scotland Hydro-Electric Board. 


Reports on German and 
Japanese Industry 


ue ‘aussie o. Coten a Ja 
Objectives Sub-Committees 

Industry listed below can ua en y Ps oP. 
Stationery Office at the prices stated, 


Post 
free 
se & 


No. of Title 


report 


B.1.0.8.: 
1036... The Electrostatic Cleaning of 
Coal, Osterfeld Colliery ... . 1 
Benzoic Acid aera st stkE in 
German: 


7 7 
German Foundry P Practice... ... 2 


Spinning: After-Treatment and 
Auxi iscose avon Pi for Staple 
Fibres vo - ants in 
Germany 


1786 


. 22 10 
Misc. 102 
Misc. 108 


Dutch Report on Transmitting 
Tube Targets in German: ani 
Dutch Report on Some 
Spring Factories _ 
Manufacture of Sulphuric Acid.. 
Ultrasonic Material Testing and 
Other Applications ... 22 10 
Mise. 91 The Manufacture of Some ‘Syn- 
thetic Resins... 21 
Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, 8.W.1, 
which has at its @ considerable volume of 
information not in a form suitable for general re ue. 
tion, is pre} to receive enquiries all 
problems relating to scientific and technical intelligence 
on both German and Japanese industry. 


4 8 


11 
42 


rman 


1640 
1679 
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